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PREFACE

Ix the course of preparation of a monograph dealing with a series of men-
ingeal fibro-endotheliomata, a eareful review was necessitated of the patho-
logical as well as the chinieal aspects of these interesting tumors.  Theyv have
their point of origin in certain definite regions, and a tentative subdivision
had been made of those arising from the spinal meninges, those from the basi-
lar meninges, and those from the superior envelopes of the brain.

[t was apparent that the spinal and basilar lesions usually arose from the
meninges at the point of exit of a spinal or cerebral nerve root, and 1t was antie-
ipated that many of the tumors of the cerebellopontile angle which involve
the acoustie nerve would be ineluded in the series, for the majority of them
had previously been diagnosed from their gross appearance, though admittedly
with some reservation on i]iﬁ[n]nﬂ‘irul ;:rnlltl:l*i, a= endothelomata,

Hesitation was felt in regard to the inelusion in the series of some of the
spinal cord tumors, and these doubts beeame intensified when the lateral
recess tumors came to be assembled and closely inspeeted,

A thorough rehearzal of the material at hand, comprizing twenty-nine
histolegically certified ecases, together with a much larger number of probable
though unverified ones, which nevertheless were useful from the standpoint
of their clinical data, so clarified many obscure matters relating to these peeu-
liar and unmistakable tumors of the VIII* nerve that they have been made
the subject of this separate study, and a report upon the 60 endotheliomata
proper must await its turn.  Unguestionably the acoustie tumors are most
distinetive growths and such relationship as they have to the meningeal
twmors occurring in the lateral reeess will be pointed out in its proper place.

Some important monographs on the subject have already been published,
of which Folke Henschen's Inaugural Dissertation, 1910, 1= the most note-
Wnl'ﬂlj.', but in all of them the various tumors of the l.'l'l'(‘]]l‘”l]]:li:llﬂil{" ;1I|gi:-
have been incorporated, whereas the acoustie neuromas will alone oceupy our
attention to the exelusion of other tumors of the recess exeept in so far as they
are of interest from the standpoint of differential diagnosis,

Most publications on the topie of brain tumors attempt to cover the entire
h'lllljl‘_':'t from one aspecl or another, but the time 1= t'i]H' for :'x'[}t'l'i;ﬂ studies of
special tumors in special localities, particularly af the surgical treatment of
these difficult lesions is to be perfeeted.

Unquestionably the author profits most by an analytical study of a given
aroup of eases, but inasmueh as the series of acoustic tumors herein reported
is apparently the largest to have been vertfied in a single operative elinie, the
study may be of some interest and value to others as well, and the future will
doubtless see many improvements in the surgical procedure, with a stll greater
lowering of the operative mortality, which in the past has been so high as to
be prohibitive.

I wish to express my deep obligations to the assistants who for the past

v



vi PREFACE

several vears have consecutively had supervision of the neurological eases in
my clinie and to whose industry and ability the hospital records of these cases
testify—to George J. Heuer (1908), Samuel J. Crowe (1909), Emil Goetsch
(1910) and Walter E. Dandy (1911} in Baltimore, to Charles Bagley (1912},
Clarl W. Rand (1913), E. B. Towne (1914), Gilbert Horrax (1915), and Samuel
C. Harvey (1916) in Boston, I am indebted also to Ernest Grey for his special
obzervations, during the past few yvears, of the cerebellar cases, and to my col-
league Professor Councilman for his histological studies of the extensive ma-
terial which has passed through his hands.

My thanks are due alzo to Professor Halsted for permitting me to use, as
though they were still my own, the records of cases observed during my =ervice
in his elinie previous to September, 1912, at the Johns Hopkins Hospital.

To my =eeretary, Miss Louise Eisenhardt, whose assistance has been in-
valuable during the preparation of this monograph, T must leave the task of
preparing the index and seeing the book through the press. The events of
the past two months have made impossible the insertion of mueh new informa-
tion gleaned from the four eases operated upon subsequent to Febroary first,
[ fear that there may be many incomplete passages and many inaceuracies
which I had intended to check during the revision. These faults, under the
circumstance of an unlooked for but cordially aceepted order for service over-
seas, my friends will overlook.

Hanvey CusHiNG.

BosTox, M ass,
May 6, 1917



CONTENTS

CHAPTER 1
Introductory and historical. The carly case report= by Sandifort, Bell, Cruveillier, and
others. The recognition of tumors of the posterior fossa: of the cerebellopontile
angle: of the acoustic nerve,

CHAPTER 11
Sources of clinical material. Baltimore and Boston series, Standiaed of tamor verifien-
tion, =tatistieal studies showing pereentages of acoustic tumors

CHAPTER 111
Case reports. Clinical and pathological records of thirty cases, tweniy-nine with
verified tumors (Cases [-111, V-XXX).

CHAPTER IV
Case reports.  [lustrative examples of the thivtyv-five unverified though presumable
tumors of the acusticus (Cases IV, XXXI-XXXII). ..

CHAPTER V
Etiology and incidence. Trauma. LEmbrvonal rests. Sex. Siluation. Age. Expee-
fadionol Dile s o s e

CHAPTER VI
Symptomatology. ITmportance of chronology.  Primary auditory symptoms,  Dilata-
tion of the porus.  Cecipital discomiorts.  The cerebellar manifestations.  Adja-
cent amd contralateral corebral nerve symptoms.  General pressure signs. Dys-
phagia and dysarthria. Cerebellar erises.  The fuetuation of symptoms.  The
corticospinal sensory and motor paths

CHAPTER VII
Pathological anatomy. The lesion in gross; its place of origin, appearance, and =itua-
tiom. [ts relation to the meninges and the hrain and nerves, “i:ill.rluﬁ:l.' of the
lesion. The degenerations: central and peripheral

CHAPTER VIII
Bilateral tumors and generalized newrofibromatesis.  Relation of acoastie hamors (o
the meningeal endotheliomata. ...

CHAPTER IX
Diagnosis. Tumors of the cerehellopontile angle in general.  Commaon sources of
dingnostie error: (1) tumor syndrome mizinterpreted: (2) erroneons localization;
(3) other lesions of the angle, with examples of endothelioma (Case XXXIV),
papilloma (Case XXXV, and glioma (Case XXXVI). Radiographic changes
in the porus. The Bdvdny reactions. ... ..........

Pagr

15

147

. 210

| B
=]



vili CONTENTS

CHAPTER X
Surgical treatment.  Methods of aceess to the tumor.  The unilateral exposure.  The
translabyrinthine and the combined method.  The bilateral operation.  Its
technical steps.  Its advantages and defects.  Statistical results of operation
the operative mortality and the ultimate vesalts, ... ... .. ...

Bibliography .=
Index of Authors .

Index of Subjects iR = i Y e T

PacE

279
289

203



TUMORS OF THE NERVUS ACUSTICUS
CHAPTER 1
INTRODUCTORY AND HISTORICAL

Introductory.—The growing interest in the subject of intracranial tumors
during the past decade has been due to several factors, the most important of
which has unquestionably been the changed attitude of the operating surgeon
toward the difficult problems which these conditions present.  Whereas in
former yvears the oceasional attempts of the surgeon to expose and remove a
brain tumor were made under the guidanee of another, today he has come to
assume the responsibility for the preliminary study and diagnosis of the ease.

It was but natural under the old order that disappointments should have
been many and successes few.  Nothing is so likely to check progress as when
surgical responsibilities are divided, and in the past, when they were shared by
neurologist, ophthalmologist, otologist and perhaps others in addition to a
reluctant operator, surgical failures were so frequent that utter discourage-
ment prevaled.

Progress in cerebral surgery, though slow, nevertheless has continued to
be made and eredit for this is probably due largely to the unguenchable en-
thusiasm and persistence of the late Sir Vietor Horslev, whose studies in ex-
perimental neurology were the basis of his activities as a nearological surgeon.
There can be no better preparation for neurological operations on man than
the experience gained from the production of experimental lesions on the
central nervous system of animals, if made with the serupulous technique
emploved in the hospital operating room; but in addition to this, the study of
the symptoms and degenerations consequent upon these experimental pro-
cedures serves to give the best possible grasp on the complex subjeet of neurol-
OV,

The neurological elinie itself has benefited greatly from the wide-spread
emplovment of the electric ophthalmoscope, more refined perimetry, the
routine use of the X-ray, the revolving chair and the calorie tests of Biriny,
to mention but a few of our present aids to diagnosis.  These and other pre-
cige methods of examination are today in the hands of all and have led to an
exactness of elinical observation.  As a result of all this, during the past few
vears comparatively large numbers of patients with intracranial tumors have
come to be congregated in certain surgical elinies where the preliminary studies
and treatment are conducted by a coordinate stall of trained observers who
approach the problems presented by each ease from the surgical point of view.

Whereas formerly oceasional examples of the various tyvpes of tumor might
have been made the subject of study, the opportunity of investigating the
lesion except at autopsy was rarely given and then only as a terminal condi-

1 1



2 TUMORS OF THE NERVUS ACUSTICUS

tion after the elinical picture had become more or less confused. Today the
opportunity is given of verifying the lesion in an inereasing number of eases at
a much more early stage than has heretofore been possible, and the operating
room has largely supplanted the postmortem laboratory as the source of
material for study.  This is merely a repetition of the story concerning lesions
in many other paris of the body.

Our inereasing familiarity with intracranial tumors in general has led to a
better elassification of them on a structural basis, so that in some instances
it has become possible not only to localize a lesion with considerable aceuracy
but to foretell its histologieal charaeter with reasonable certainty. No more
striking illustration of this is afforded than by a review of the story of the
tumors oceurring in the so-called cerebellopontile angle, which in the brief
period sinee the beginning of the present eentury have emerged from com-
parative obseurity.,

HistoricarL REviEw

With the historical information concerning acoustic tumors, which Carl
Gustav Lincke™ gathered in 1837 for his valuable and timely treatise on dis-
cases of the ear, nearly all monographs on the subject have since been intro-
dueed.  However, as was pointed out many vears later by Virchow in his
celebrated Vorlesungen, it is difficult enough to tell from the tissues at hand
whether one is dealing with a true acoustic tumor, and these difficulties are
greatly enhanced if one attempts to pass judgment on the incomplete ease
reports of the earlier writers,

Doubtless isolated examples of these distinetive growths must have long
been observed, but Sandifort’s presumptive case™ deseribed in 1777 does not
seem to be definitely antedated.  Of this tumor, under the title De duro
quodam corpusculo, nervo avditorio adhaerente, Sandifort wrote from Leyden
as follows:

oowo®ow ® Az I examined the base of the brain, with the origins of the nerves, 1
discovered a small body elinging to the right auditory nerve, of such toughness that it was
supposed surely to be eartilage. It was not 2o firmly attached to the inferior part of the
said nerve, but it clung tightly to the proximal portion of the medulla oblongata, at that
poant where this nerve (the VIIT*), together with the VIS, makes its exit, likewise
insinuating itselfl into the foramen as an obstruction in the interior
of the petrous portion of the temporal bone, which said nerve enters.  The length of this
small body was six lines, its width in its wider portion was five, and in its lesser, three lines,
Its surface was exceedingly uneven, especially that part which was in
relation with the basze of the skull, and various larger and smaller nodules arose from its
surface. 1t was not possible to separate the nerve from the lesion and neither was it pos-
sible to free it entirely from the foramen which the nerve enters, but it was more easily
separated from the part of the medulla to which, as stated before, it adhered,

“ Having cut into the body, it presented a tough cortex or exterior part: the interior,
however, was somewhat softer, although in this also there were hard par-
ticles interspersed.

“The situation and firm lodging of this little body demonstrate without doubt that
it compressed the auditory nerve. The depression seen at the point
noted in the medulla and neighboring soft parts proves it, and the extension of the nodules
into the foramen of the nerve still further confirms it. This lessened the nerve greatly in
its eapacity, as seen by a comparison of the right auditory nerve with the left,
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“ And so, this little |Hh]:l.', hiding in the recess of the brain, is to be considered as the eause
of deafness in this eaze. Mo it there was neither medicinal nor manual aceess, the ease heing
therefore entirely ineurable,® ¢ = 3 = N

During the first hall of the past century a few autopsy specimens were
desceribed a= pathological curiosities, but 2ome of them were accompanied by
an account of the symptoms which the patient had exhibited. The earliest
of these case reports of which I am aware was that of Lévéque-Lasource? in
1810, A woman of 38 had primary vertigo, followed by headache, loss of
vision, tinnitusz and then deafness in the left ear, instability, numbness of the
extremities, dvsarthria, and deviation of the tongue. At the autopsy a fibrous
tumor, supposedly arising from the auditory meatus, was found attached to
the petrous bone, but since the acoustic nerve was not destroved but merely
pressed aside, it 1= quite possible that here too, as in Sandifort’s ease, the
tumor was a meningeal endothelioma and not an acoustic tumor proper.

Though a brief note of a possible case was given by Abererombie! in 1828,
the first clinical account of what =eems to be an undoubted tumor of the
acusticus appeared in 1830 in the appendix to Charles Bell's elassical mono-
graph on the nervous svstem," and the letter from John Whiting (ef. pp. 176
and 180) concerning the patient i a good illustration of the clinieal acumen
and deseriptive powers of the English physician of a century ago.  This of
course was long before cellular pathology, long before the ophthalmoscope
and long before cerebral localization. Bell's chief interest lay in the dis-
comforts produced by the pressure of the growth (Fig. 1) against the Vi
nerve, whose funetion as a transmitter of afferent impulses, in contrast to the
motor VII'", he was endeavoring in every way possible to emphasize.f

In 1834 Bover® reported before the Sociélé anatomique as a tumenr en-
cephaloides cancéreuse what seems from the gross deseription to have been an
unmistakable acoustic tumor which projected into and widened the anditory
canal, and Richard Bright is aceredited by Henschen with having also de-
seribed a case in his eelebrated Reports of Medical Cases, 1831,* but this
proves without doubt to be a pontile glioma and not a primary tumor of the
acoustie nerve.

Weiglein, '™ in 1840, under the title “ Ein Steatom des Gelirns nebst mehreren

* The liberty has been taken of emphasizing certain passages in this quots thion which
Oeeasion grave doubts as to the pathological diagnosiz, for from Sandifort’s deseription if
would seem that the tumor must have been an endothelial psammaomsa, arising from the
petrosal meninges, and compressing the nerve, rather than an acoustic tumor proper.

Sandifort’s chapter containg the following brief reference to the earlier literature:
“We may therefore eonclude with the observation of Drelineourt, who was able to prove
that he saw blindness, deainess and even lethal apoplexy eaused by a steatoma elinging
between the cerebrum and the eerebellum.”

Dr. F. H. Garrison has kindly traced this reference for me to the Sepulefretin: of Th.
H‘.‘rlll‘t, Cieneva, 167%, Observatie LI “_Ilrmpf.r-_rir; i Twmore steatomieo constifulo tnler
cerebrum of cerebellum.  Vidit Clariss. Dom, Drelineurtius Tumorem steatomatis consis-
tentia, pugnique magnitudine, eercbrum et cerebellum inter, lo praceise loei ubi conarium
'lllri:|t1|- substernitur choroidis plexus alae, spatio semestr 4 sensibili laesione, eaecitatem
primo surditatem subinde, omnium denique sensuum & functionum animalium  aboli-
tionem, & necem ipsam intulisse Joh, von Flammendinghe Disputatione de Apoplexia,
Thesi 12,7 Obviously not an acoustic nearoma.

f It is not without interest 1o note that these four carliest case reports eame from Ley-
den, Pariz, Edinburgh, and London, indicating the shift of medieal progress suecessively to
these four cities,
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Fungt medullares und Hydrocephalus ventriculorum cerebri)”” gives an excellent
and elear case report and, what i= more, speaks not only of the pressure ab-
sorption of the pyramidal hone but of the secondary dilatation of the sella
from a dilated third ventriele, of the hyvdrocephalus, the thinning of the skull,
andl, still more notable, of herniations of ecerebral substance through eranial
pressure defects (ef. p.o 194).

Remarkable for the time as were some of these observations, by far the
most important and complete of these early reports was made by Jean Cru-
vellhiert in a chapter on diseases of the dura mater, in the second volume

Fi, 1.—Charles Bell’s own sketch (I830) of an acoustic tumor witl l'_-..~!i-' depeneration (1), showing (1)
Bl thamecd :1II|| "-JJ:"!.I!II'IE ML LPIECI R S,

(1835-1842) of his justly ecelebrated folios—Anatomie pathologique du Corps
Humain. The report is sufficiently notable to deserve translation in full
with the photographic reproduction of Chazal's beautiful plate (Fig. 2).

Tumeur fibreuse née de la face postévieure du rocher, comprimant le cervelet ef la pro-

tubdérance annwlaire.—Perle successive de lows les dens.—Erosions profondes de o surface
interne de la base du erdne —Pénétration de la substance cérébrale dans les érosions ou petites

erearaltons accidernlelles de relle f.urra.'r-.

Mile, Amable was under my care during the last three months of her life: at the time
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that 1 was called in consultation she was twentv-six vears and three months of age, and her
conditlon was as follows:
Complete amanrosiz; no less complete loss of taste and smell: partial deafness. Vielent

headache, which she reports 4= GO 1'H1|.-l:|l|||_".' imn the LRATH] of her head: numbness of

Fra. 2 —Chazal's |il||u',-_|':||-||i| '|||:|.1r' ustrating Cruveillhier’'s ense (1535
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the skin of face, and at times sharp pain in the left thigh, which seems to alternate with the
1.:4'I|J|-'|.|.II!::,"i|'|..

Intelligenee remained animpaired to the last; passionate wish to die, as the sole means
of ending her sufferings.  No paralysis of movement,

From time to time, convalsive contraction of the facial museles, aceompanied by rigidity
of the limbs, principally those of the left side. * * * *

During this last month of her life she experienced, at dilferent times, attacks
of eclampsia which started with extraordinary fancies; impediment of
speech; temporary loss of reason. * * *

In spite of the loss of taste the desire for food was maintained ; but for the last two weeks
of life zhe refused nourishment, and for the first time there was practieally eontinuous
nausen; violent efforts to vomit, which raised phlegm; redoubled cephalalgia,  There were
rare intervals between attacks durving which her saneness of mind was admivabile, also her
clearness of speech; and it was following a state of more prolonged ealm than usual—which
gave her parents some hope—ithat the patient lost consciousness and died after 24 hours
of agony; ™ % * *

My diagnosis had been this: Compression of the brain by an expanded
tumor, either at the expense of the meninges, or in the thickness of the brain itself; the
probability of the seat of this tumor being at the base of the skull.

Here are, besides, the memorandum notes: Health excellent antil 19 vears of age.

At 19 years, ;Jru'{érnr deafress of the left ear; the voung person became subject to piolend
headaches, which oceurred several times 3 week, lijﬁup[u'nl'ing ql]ilt' IIHJrilplh'_ anid |wing
:Alr-_'_ulil_r relieved 1}_1.' the a] r|:|j:'rll|'nr1 of eold nlljt'r“l.ﬁ to the forchead, The 'Er:tlj{-nl_ to this
end, rested her forehead, as il instinetively, on marble, and on objects of metal,

At the age of 20, lessendng of the vision of the right eye.

At 21, convulsive contractions of the left cheelk, during which
the commissure of the same side drew closer to the ear.  These contractions oceurred again
three times at short intervals.  Blood-letting from feet, One month later, renewed con-
tractions in the same cheek. Sixteen leeches applied to mastoid apophyses. From this
time her vision weakened by degrees, and three weeks after the first attack the patient
could no longer see well enongh to get about.,

The principal oculists eonsulted presenibed remedies which were of no avail,  The
patient entered the Charity Hospital, but her vision not improving, she decided to enter
the Hiatel-Diea, where moxaz and the electro-puneture were ineffectually used. Her con-
dition grew pereeptibly worse, the spasmodic contracetions of the left
cheek returned, amd at the end of several months’ stay in this hospital she
was completely blind.

The patient left the hospital, determined to try nothing more.  For a period of two
vears her eondition remained unchanged; general health very good, very pronounced
appetite, the pains in the head less violent and more infrequent: the muscular foree re-
turned, permitting her to take long walks. She was resigned to remaining blind, and her
parents, otherwise, had no anxiety for the future.

Nine to ten months before her death, new symptoms appeared unexpectedly, which
went to show that the blindness was not idiopathic, but that it pointed
to an organie cause, permanent, aetual, the inerease of which would, however slowly and
i|n|:u-n'1'p1j|:|_1.'__ lead to the most {atal CONSCQUENCES. These new BEYmploms were s ¢ n-
gations of tingling in the right cheek, frightful paing in the head,
which alternated with no less sharp anguish in the left thigh. The contractions were no
longer limited to the face, but were accompanied by rigidity of the upper limbs,

The patient entered the Beanjon Hospital; there she lost the sense of
taste. Having returned home after a three weeks' sojourn in this hospital s he
lost her sense of smell. It was then that I was ealled in to eare for her. I have
stated ahove the result of my ohservations.
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Awlopsy.—1 had stated that this malady consisted of an enlarged tumor in the skull,
exerting on the brain and probably on the base of thiz organ an astriction which had eansed
the suecessive loss of all the organs of sense, and the numbness of sensibility in the face.

Indeed, the skull being opened, the brain being inverted from top to bottom and from
front to baek, I saw in the lower left occipital eavity, consequently underneath the ten-
toriam cerebelli, a hard, mammillated tumor which forcibly com-
pressed the left lateral half of the protuoberanece, (he
medulla eblongata, the corresponding pedunele of the cere-
bellum, and the cerebellum. (See Fig. 2, Figs. 1, 2, 3.)

This tumor adhered by a considerable pediele to the posterior
face of the petrons bone (Fig. 2, Fig. 3).  Fig. [ of Fig. 2 represents the section of the pedicle
PT. It orginated in a cavity TE (Fig. 4 of Fig. 2}, located on the posterior face of the
petrous bone, the anfractuous cavity oceupying the interior half of this posterior side join-
ing the internal auditory meatus to the jugular foramen and to the earotid eanal.

Fig. 1 represents the tumor in its relation to the encephalic mass: it can be seen that it
exerts a considerable compression on the pariz previously enumerated,  The ligaments of
the pneumogazirie, glossopharyvngeal and Willis" nerve had been thrown back in front
of the tumor, which they twined around. These nerves were spread, and
remote from each other, but without having had their tissue altered.
The large hypoglossal nerve (9) showed nothing in particular.  The seventh and the fifth
pairs of nerves were compressed between the brain and the tumor.  The higaments of the
fifth pair were found to be in front of this tumor; they were spread out like a wide ribbon.
The sixths were deviated but not aliered:; the left ollactory nerve was withersd (1st P,
the right one lessened ; the optie nerves (2nd P completely atrophied.  The tissoe waz grey.

Fig. 2 shows the tumor inverted, to show elearly the depression of the brain in which it
rested.  The Gfth nerve (5th P.) presented in every part of it that leads to the tumor, a
tendency to flatten, remarkable in width and thinness of texture, Both the hard and soft
partz of the seventh pair had suffered such a strong compression that by a light pull they
could be detached from their point of origin; the peduneles of the cerebellum were softened
on the surface, and the cerebral lamelle were separated and atrophied, * % % #

The tumor was of the fibhrous tyvpe, and did not present the least
svmptom of eancerous degeneration) the pediele 1T, Fig, 1, even showed some (races of
ossification.  This pedicle, which was buried in the irregular eavity shown in Fig, 4, could
be detached easily, so that the twmor seemed 1o me to have originated not go much from the
bone as that ot ion of the dura mater which extends into the internal l':l'l.'i.r_"t' of the ear;
moreover, the internal auditory passage was impossible Lo recognize in the middle of 1he
anfractuous eavity TE (Fig. 4), which joined the mternal eavity of the ear and the pozierior
ragged hole, eommunieated prineipally with the earotid canal, and occupied the internal
hali of the posterior surface of the petrous bone. The auditory and facial
nerves were completely decayed at their entrancee into the
petrous bone,—in short, 1 never found a trace of them, and 1 can hardly
believe that they could have resisted a pressure which was strong cnough to wear away so
thoroughly the flinty temporal bone.

My attention was then directed 1o the eranial bones, which showed on their inner sur-
ace a quite remarkable tendency which I have still to deseribe, and of which Fig. 3 is a
faithful reproduction.

I had recognized, in turning the brain upside down and from side to side, that the
grey substance of this organ seemed to proceed from hollows or sockets with which the base
of the skull was grooved, that the dura mater was wanting at the level of these hollows or
anckets, that the tractive efforts necessary forremoval of the brain
sufficed to tear the cerebral substanece of which several
small portions remained attached in these sockets, being evi-
dent to me that these deep depressions, wrinkled on the surface and as il lneerated at the
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base of the skull, were the result of the compression exertid by the brain on the various
points of the bage, * * * *

The very mueh widened sella turcica FP was filled not only hy
the pituitary body, but in addition by a very considerable protuberance formed by the lower
wall of the middle ventricle, this being swelled into a half-transparent sac by a flood of
serous [igued.

This sella tureien was redueed to a groove, the left edge of which was entirely lacking,
and the right sharp. At the bottom of this groove were the small erosions which showed
that the sphenoid would not have remained long before being piereed.

The orbital surfaces and sphenotemporal grooves were dee ply
eroded, as if having undergone the ecorrosive action of an aecid, hollowed out
by holes, and by small grooves separated by a species of very irregular bony bridges.  The
two oval holes TO, TO were considerably enlarged, particularly that on the right side (the
side opposite to the tumor), which had tripled in dimension; the large round hole on the
game side was, in the same way, more developed than that of the left. The ethmoidal
ecanals were enlarged and dotted with erosive holes absolutely distinet from the vascular
and nerve eavities of the eribriform plate,

These erosions had singularly lessened the thickness of the walls of the base of the skull,
stch that the pressure of the finger would have suffieed to break them into a multitude of
fragments. The orbital arch was pierced from side to side.  The frontal sinus was in a state
of degeneracy.  The optie foramina were very shrunken, flattened from top to bottom, in
harmony with the atrophic nerves to which they gave passage.

Iro all the erosions or small hollows of the buse of the skull was buried ccrebral subsiance.

The arch of the skull showed me depressionz and eminences much more than
ordinarily pronounced. T he prineipal groove of the middle menin-
geal artery was very deep, so much 20 that at the level of the anterior
and inferior parietal angle the skull was no thicker than a sheet of paper; three or four
dm-]:} erozions leading 1o ErOLS of veins were seen al the right of the hi']mriqll.-ﬂ ST,

The areh and the base of the skull have been given to the Dupuytren.

Reflections —I now we try to interpret the symptoms observed during life, by the
lesion found after death, we shall discover that everything turns on the compression exerted
by the tumor on the eneephalic mass; but to perfeetly comprehend the effects of this com-
pression, a consideration which 1 have had oceazion to develop on the subjeet of tumors
of the dura mater should be remembered —namely, that the eauses for com-
pression of the brain produce two sorts of effect:

First—A direet effect upon the points subjected to the compression;

Second—An indirect effect on all the contents of the skull.  Very well! in the case in
which we are interested, the direet effects were only felt by the fifth and seventh pairs of
cranial nerves, for the protuberance was compressed in its left lateral half, and the lesion
of this protuberance showed no svmptom of either myvotility or tenderness.  The left
cerehral peduncle, the olivary and left restiform bodies were equally compressed; there
was actually silenee, if I may deseribe it thus, on the side of the symptoms.

The first symptom which was manifested was the partial
deafness of the left ear, and this deafness was explained by the compres-
sion of the auditory nerve; direet effeet. The convulsive contractions
of the left eheek did not take place until later, undoubiedly because the
facial nerve, being harder, resisted for a longer time the eauses of compression.

The second symptom which appeared was the diminution of vision, and to explain that
we must refer to the indireet compression of which I spoke a short while ago. * * * *

I regard the blindness, and the loss of the sense of smell, as the result pure and simple
of the indireet compression of the base of the brain.  The olfactory and optie nerves, before
and after crossing, were atrophied by the compression. The thalamus optieus, and more
particularly the genu facialis, also the quadrigeminal tubercles, were perfeetly sound.  The
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tinglings in the left cheek, as well as the loss of taste, happening unexpectediy towand the
end of the illness, kept up very manifestly, also the direcs! compression exerted on the lefi
fifth, and the fedirecd compression exerted on the nerve of the right fifth,

In short, the cephalalgin, a common result of a multitede of diferent eauses, onght to
he attributed less IH.‘!']'I,'lIL-i to the f'u]niu'['.-asim\ and ireitation exeried 4|i|1'4'|!E_1.' on the [rarts
compressed than to the general compression of the brain,

I shall call attention, above all, to the wearing awayvy of the base
of the zkull ]'rlk‘ a mas= as =soft a5 the brain: is this an |-_'ﬁ'11|1iu||.:|i lhilu_r.:'
But there iz nothing which iz an exeeption in the vital harmony, and it is probable that
attention being drawn to this point, analogous eazes will not remain long anveported. T
was observed elsewhere that each cireumvolution received in its eranial impression and
animated by the movement which stamped the arteries to the encephalic mass ean have
on the bones the effeet of an aneurvsmal sae. 1 will eall attention to the fact that
intelligence persisted to the last; that the general sensibility and
muscular contractility were not injured, =0 that the brain aceustomed itself to all the eanszes
of the compression.

Amauresis i g common svimpom in g great number of organie  diseases
of the brain, and the rezult either of a diveet compression (example: the tumors of the
pituitary body) or of an indirect eompression.  There are, besides, cases of amaurosis Ganad
theze are the most mumerous) that are ealled wdiopathie, and result from o pure amnd =imple
atrophy of the optic nerves, without any lesion whatever of the genu facialis, the thalamus
opticug, or any part of the brain. * * * * Amaurosis with the loss
of the olfactory sense, and the sense of hearing on one side,
accompanied by numbnesgs of the facial museles on the same
gicde, characterizes tumors which originate on the posterior
face of the petrous bone, and particularly thoese tumors
ﬂl'i:.{i]:.;ﬂ in;: in the internal = lliJiIn:I'l\.' PASELEO.

It 1= f]lli1l' H1 fn'E|II|~I|T oceurrenee o see tumors of different kinds, ||.'|'n'i|1,=_{ ul"l;-_illuh'rf
cither on the posterior or else on the anterior surface of the petrons bone.  These are
sometimes fibromas, sometimes osteofibromas; at other times they show eaneerons degen-
eration in some part. The desecrviption of tumors of the petrous
bone deserves a placeinthe historvon tumorswhich develop
in the skull: those which originate from the upper sarface of the petrous
bone, in other words, in the sphenotemporal eavity, being distingnizshed from those of the
lower oeeipital cavity., The former produee their effects of compression divectly apon the
cerebellum, the apophysis, and indirectly on the brain,

Little can be added today to this remarkable elinieal and pathologieal re-
port of Cruveilhier's, in which he notes the primary deafness, the fluetuating
and contralateral eerebral nerve svmptoms, the general pressure phenomena
with secondary loss of zight and smell, the stalk of the tumor and the enlarged
porus, the distortion of the adjacent eerebral nerves, the deformation and
absorption of the sella, the cerebral herniations, and much else besides. Many
of these obzervations have sinee been remade supposedly for the first time.

In the second halfl of the century, following Tovnbee's™ hrief pathologieal
note in 1853 with the first authentic deseription (ef. p. 177) of an early tumor,
and Virchow's casual reference to an acoustic tumor in 1858.%7 the number of
reported cases rapidly inereased, so that by the end of the century the post-
mortem appearances had become fairly well known and the elinieal sympto-
matology sufficiently well appreciated to permit of an oceazional localizing
diagnosis, in some cases, indeed, with sufficient assurance to justifly operative
exploration.
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Oppenheim'™ is usually aceredited (1889} with the first correct localiza-
tion.* based on elinieal svmptoms, of a tumor of the angle, and though he
gives no pathologieal note and the growth was regarded as arising from the
cerebellum, the sketeh of the lesion which accompanies his report leaves no
doubt as to its being an unmistakable acoustic tumor.  Antedating this,
however, by ten vears, there was published in this country by G.'T. Stevens'™
a typical case in which a correet diagnosis appears to have been made and
operation advised but not attempted.  The tumor, which was subsequently
found projecting into and dilating the internal auditory meatus, was de-
seribed as a fibrosarcoma and was shown to have taken its origin from the
auditory nerve. Sufficient credit has never been given for this observation.

In 1900 Sternberg’™ assembled many of the reported examples of what had
come to be ealled “acoustie tumors, ' and with the addition of four personal
ohservations gave a very clear pathological deseription of the lesion, which he
regarded as a mixed tumor of a gliomatous nature (glofibroma), whereas on a
histological basis the lesion had been most variously designated by his pre-
decessors.

Meanwhile the last deeade of the century had been signalized by notable
additions to the seant knowledge of cerebellar function which had been ac-
quired sinee Flourens's time.  Flourens's classical experiments led him to
believe that the cerebellum as a whole is a center for codrdinating the aetion
of voluntary museles, but it was difficult for later observers to understand
how after removal of the cerebellum the early ineodrdination eould be recov-
ered from, and it may be reealled that two Americans, J. C. Dalton™ in 1861
and Weir Mitehell™ in 1869, made suggestive contributions to this problem.

In the sixties and seventies, particularly in French and English literature,
there ocenr many ease reports of presumed acoustic tumors, mostly chance
postmortem  findings, though in some instances good clinieal histories are
siven and occasionally the observers had reached out toward a clinical diag-
nosis.  Rapid strides, however, were not made until the experimental re-
searches of the period between 1890 and 1000, of which those of Lueiani,'”
of Risien Russell® and of Ferrier and Turner” were among the most notable.
As a result of these studies the homolateral disturbaneces of cotrdinate trunk
and limb movements—variously designated by such terms as ataxia, dys-
metria, astasia, dystonia, asynergia and so on—became sufficiently well under-
stood to lead to a rapid advanee in the elinical interpretation of the sympto-
matology of posterior lesions. Hughlings Jackson and Gowers in England,
Bruns and Oppenheim in Germany, and particularly Babinski in France,
through his article on cerebellar asynergia based on two cases of presumable
acoustic tumor, were notable contributors to our better understanding of
cerebellar symptomatology.

More exact clinical diagnoses quickly followed. In 1900 Sternberg’s

* There must be some doubt of this, for Waollenberg's typieal ease®® reported from
Westphal's elinie in the Charité in 1890, was examined neurologically by Oppenheim, and
the diagnosis lay between a tumor of the cerebellar hemisphere and tabes doraalis,

1 1t is of interest to reeall Rokitansky’s™ statement made in 1848 in regard to neuromas
to the effect that they may oeeur in all nerves exeept the olfactory, optic and acoustic, a
statement to whieh Viechow in 1863 first took exception so far as the VIII'® is concerned.

1 A ehronologieal bibliography of the more important experimental studies is appended
to Luciani’s monograph on “ Das Kleinhirn,” in the Evgebmisse der Physiologie for 1904.
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important paper'™ appeared, and in the same year von Monakow' reported
a case of neurofibroma or fibrosarcoma of the acusticus which had been cor-
rectly dingnosed and localized during life.  He not only fully deseribed the
essential symptom complex, but suggested, on the basis of the postmortem
appearances, that such lesions might be favorable for operative removal *
and it is probable that this opinion had much to do with the reawakening of
mterest in the surgical aspects of these lesions in the next few vears.

In 1902 Hartmann,”™ from Anton's elinie in Gratz, assembled 26 cases from
the German literature and gave an exeellent deseription of the symptomatol-
ogy of the tumors situated in what he called the recessus acustico-
cer {‘ bellaris, and since then the gl'lwl‘zil {[vr-ei,l_{nulinn of “recess tu-
mors" has been oceasionally used.  In the same vear, however, Henneberg
and IKoeh,™ in an important paper in which a ease with bilateral acoustic
tumors was deseribed in detail, introduced the term cerebellopon-
tile-angle tumor (*Kleinhirnbricckenwinkeltumor™), and despite
its cumberzomeness and the faet that it refers to an anatomieal region rather
than to the point of origin of the lesion, the term has been used as a blanket
for all tumors of the region and has almost completely superseded the designa-
tion of “acoustic tumor™ which up to that time had been employed for the
growths in this region appearing to arize from the VIII™ nerve.

Thus under the awkward designation of “tumors of the eerebellopontile
angle” there have since been included in the more important articles on the
subject all tumors of the region which involve the cerebral nerves of the local-
ity, those which primarily arise from the acusticus and those which come to
involve it secondarily or not at all.t  In 1903 Zichen attempted to introduce
as a substitute the terms “angulus pontis” and “receptaculum peduncu-
lorum, " and two yvears later®™ the =till more brief “ acoustic region,” and many
French writers adhere to the designation of lumewrs cévébello-protubéranticlles,
but the cerebellopontile angle seems to have come to stay.

More or less unsatisfactory attempts have been made by Henschen and
others to bound this region centering about the floceulus where brachium
pontis, eminentia olivaris and other struetures join hands.  Certainly by the
time a tumor is present the so-called angle or corner has disappeared and its
confines distorted beyond recognition.

In this country wide attention was first drawn to the subject of these
tumors by Fraenkel and Hunt's report of a series of five eases in 1903, and in
the following vear Stewart and Holmes published in Brain their important
study in which the symptomatic distinetion between intra- and ex-
tracerebellar tumors was clearly drawn, many of the latter being
tuwmors of the acusticus, though all subtentorial growths which originated
from the extracerchellar structures were grouped together for the purposes
of their elimeal investigation.

* At this period, as may be recalled, it was claimed on the basis of autopsy findings
that no more than seven per cent of all intracranial tumors could be considered operable
lesions, and it is interesting to note that 30 of the 468 verificd brain tumors in the asuthor’s
seTes, Il.lrlwl_'.r G.4 per cent, represent aconstic tumoers alone,

f Ohrzechowski™ emphatically expressed the belief as late as 1908 that the acosticns
|1‘-l'|!. bl'ﬂr“\ Ii'lll\ 111 ;i{fll’lf"llt'{l Il]illll']r'l L |t|l LUINOrsS =0 lIIJIIhIl]HI‘t I““tl{l 1 tl]]‘\ l[""._ll!'ll
which in his opinion arise from a congenital rest in conneetion with the medial wall of the
PO Cess,
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During these early vears of the century, though the surgery of cerebral
tumors was in considerable disrepute, due largely to the publication of von
Bergmann's diseouraging views on the subject, the first operations upon un-
doubted acoustic tumors in any considerable number began to be undertaken,
H.]'I.l]. Inl I{".]:JI- II{}"‘H;I'}' :I'If'lli]{':lr.‘i 10 II.:“:I"' I!:l.ti il Hi't'il"ﬁ T!I- "T-:-I,f ea=es al l]l.{"‘ }::l_liﬂ”:l.].
Hospital, at least one of which®™ made an unusually perfeet recovery.,

rr}l{]”ﬂhllllni'h] III'{]}_‘:IL["."‘E irl IIII.' l']il'li.['.‘,ll .LI,IIEI'I'I'{'iLliiIIH {lil IIH‘:"{' h"‘.“il:"ﬁ Wias
made during the next few vears, there was still mueh confusion regarding
them and they were usually grouped with other tumors of the region.  Thus
Henschen's important dissertation in 19107 comprised all of the posterior
fossa tumors, though it gave special attention to those of the cerebellopontile
angle,  His more recent paper,® however, was restricted 1o tumors of the
angle, with special emphasi= on those originating from the acusticus. In
1909 and 1910, in an exeellent series of papers built up around the report of
a single * ghoma of the acusticus,” Alagna® of Palermo pointed out the various
histological diagnoses which might be made in a series of these lesions, and
urged that for these distinetive growths the original designation of ** acoustic
tumor,” which had largely fallen into disuse since 1902, be again resumed.
To this Hensehen has also subseribed, and one argument in its favor, as Vero-
cay points out, lies in the faet that the acoustic neurofibromas not only have
their own distinetive individuality, but that most of the tumors of the angle
are of this origin.

Among the many other contributors to the subject should be mentioned
Alquier and Klarfeld.® who in 1911 gave a thorough résumé of the tumeurs
crtraprolubérantielles, a designation for these lesions often emploved in France.
In the same vear also Jumentié® published a valuable thesis relating 1o a
series of eight verified cases studied at the Salpétriére.  In 1915 there ap-
peared an important paper by Fumarola® from Mingazzini's elinie in Rome,
and also in the same vear Henschen's® third communication based on obser-
vations upon seven new eases, one of them an early tumor.  This last article
iz probably the most valuable commumnication whieh has as vet appeared.

Thus in the course of fifteen vears the subject has advanced from the
diffuse presentation of tumors of the posterior fossa in general, to the elinical
differentiation of the intracercbellar from the extracerebellar growths, and
particularly of those of the cerebellopontile angle from all others.  Finally in
the group of ecerebellopontile tumors, those originating from the Nervas
acusticns have come to stand out with comparative elearness from those which
secondarily involve this and the other nerves of the region through pressure.

In this present monograph stress will be laid upon the fact, insufficiently
emphasized, that the acoustic tumors, owing to the ehar-
acteristic chronology of their symptoms, may as
a rule be sharply distinguished from all other tu-
mors of the cerebellopontile angle.

SUMMARY
=eattered reports of undoubted acoustie tumors oceur in the literature as
early a= 1830, The more notable of the early cases in which full elinical notes

- *OF. Stewart and Holmes, "' Case 19, p. 5835,
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accompany the postmortem findings were recorded by Charles Bell, by Cru-
vellhier, and by Weiglein. The possibility of the clinieal recognition of this
condition did not arise until the latter part of the century following the ex-
perimental studies of ecerebellar funetion. The diagnosis of subtentorial
tumors rapidly became perfected, first of those giving cerebellar symptoms,
then of those in the cerebellopontile angle, and finally of those arizing from the
acoustic nerve.  Attempts at =argical removal have slowly followed in the
footsteps of the more nearly exact chmeal diagnoses.



CHAPTER 11
CLINICAL MATERIAL

The author’'s =eries of brain tumors, from which the acoustic tumors com-
prising this study have been taken, consists of two groups of cases—a DBalti-
more series observed during the ten vears from January, 1902, to August,
1912, of which the early records from our present standards are more or less
imperfeet, and a Boston series observed in the four years from september,
1912, to February, 1917.

There were 337 patients with the diagnosis of brain tumor in the Balti-
more series, and the nature of the lesion has been verified in 195, or in 57.8
per cent of the eases. There have been 447 cases in the Boston series, the
lesion having been verified in 273, or 61 per cent of the cases. Thus of
the 784 cases the character of the lesion has been
verified, either at operation or at antopsy, in 465
instances.

When a lesion is spoken of as verified it means that its histological
character has been established, either from the examination of tissues removed
at operation or from those secured at a postmortem examination.  The only
exception to this is in the case of the gliomatous eysts, whose straw-colored
clotting fluid is sufficient to establish a diagnosis without fissue removal.
This rigid rule has been adhered to for the reazon that only too often one may
be deluded as to the character of a growth by external appearances alone, and,
as we shall see, this is particularly true of the tumors which may be exposed
at operation in the cerebellopontile angle (¢f. Case NXXVI).

The histological diagnosiz in a number of the Baltimore eases which four
vears ago were catalogued as unverified has sinee become established by
autopsy or by secondary operations, and these eases have consequently been
transferred to swell the number of verified Baltimore eases, so that the com-
parative equality of the verified lesions in the two series, 1. e, about sixty per
cent, speaks very much in favor of the Boston series, in which a far larger
percentage of successful operations has been performed and the patients more
closely followed. In all probability in the course of a few years the nature of
the lesion in ten or twenty per cent of the 174 unverified cases of this later
series will have become established.  Thus we should ultimately be able to
certify the diagnosis in seventy or eighty per cent of these cases, and it is
quite likely that many of the cases now classified as presumptive may in the
end prove to be examples of a tumor syndrome due to conditions other than a
new growth. Such as they are, however, the present numbers of verified
cases are sufficient to give an idea of the relative frequeney of the various
types of intracranial tumors.

These 784 eases may now be analvzed further. 1t has been our custom to

14
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subdivide the cases of brain tumor into (1) those with verified le-
sions; (2) those with indubitable brain tumors, the
nature of the lesion remaining uncertified even
though it may have been seen at operation; and (3) those with brain
tumor syndromes which may or may not prove to be
raused by a new growth—tumor “suspects,” pseudo tumor, and
other conditions. The verified lesions, as already stated, amount to about
sixty per cent, the undoubted, though unverified, to about thirty per cent,
and the presumptive to about ten per cent of the cases in the series.

There are of course many patients in every large neurologieal clinie who
are not even “suspects,’”’ so far as their carrying a brain tumor is coneerned.
Our clinie has its full share of these overlooked cazes and they probably out-
number the eases [alsely diagnosed as tumor.  Hence there are frequent addi-
tions to the column of verified tumors by cases which on a previous admission
received a diagnosis other than tumor, usually on the basis of a negative ex-
ploration for foeal epilepsy or =ome other condition.

Naturally in the course of time many of the patients in the * undoubted ™
thirty per cent will move up into the certified group, though unquestionably
a certain number of them will in the end prove to have some condition other
than tumor. For example, two patients, each with an unlocalizable tumor
svndrome, were unrelieved for long by decompressive measures, and subse-
quent examination showed them to have a torular meningitis.'™  Had they
been discharged and no autopsy performed, they would have remained per-
manently on the list as * eerebral tumor: unverified,” though as events proved
they did not belong in the twmor group at all.

Unguestionably, therefore, in the subdivision of * presumptive”™ though
less probable cases in the unverified group, there is a preponderance of errors
due to conditions such as vaseular disease, various forms of chronie menin-
gitis, abscess, cerebrospinal-Huid eirculatory disturbances and =so on, which
have given a tumor-like syndrome.  The majority of these eases, of course,
are living with or without operation and the final decision can only be made
n time,

After this statement regarding our standards of elassification we may con-
tinue with the analysis of the 784 cases with the end of determining t he
numerical ratio of acoustie tumors to other intracranial
growths., The following table shows the relative frequency
of growths arising from the forebrain and hind
brain-—in other words, those situated above and those below the ten-
torium.

TABLE 1.—(INCLUDING ALL TUMORS)

. Fore Hars. . Hmn Busrx.
SERIES. I il I | =] i % ) ToTAL
Bkt doubted: | ve” | Veriied. | goubted. !InfT:-'.'-'.'”'
Baltimore. . ........ 1 142 7l 23 I : 3 | 11 | 337
T e (I L 103 15 81 | 49 ; 447
Total, ............| 33& | 174 a8 | 134 | 83 a1 | 784
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It would appear from this table that supratentorial tumors are between
two and three times as numerous as those of the posterior fossa, but it should
be pointed out that the forebrain tumors, as classified, include the hypo-
phys=eal and pineal growths.  OfF these there were 39 certified examples in the
Baltimore and 89 in the Boston series, including many interpeduncular (su-
prasellar) congenital tumors and eysts of developmental origin.  The present
predominance in the elinic of these hypophyseal tumors, and only those are
here included which gave neighborhood sympioms, doubtless somewhat
modifies the figures from the averages which might pertain in other hospitals.*

The tumors of the hind brain in the above table include all growths in-
volving subtentorial struetures, and for the purpose of our present quest,
they may be further subdivided into intracerebellar, extra-
cerebellar, and pontile, as in the following table:

TABLE 2 —POSTERIOR LESIONS (MID AND HIND BRAIN)

[5THACERERELLAR. EXTRACEREWELLAK, PoxTILE.
SERIES. : 5 [ : Torar.

iy ris= i L . e Prie-

1"_"“' ,ql;_“.-“- S 1","1 = .-|I||I|||'r- | Bus | 1'."' - | 1.-|.“|‘|'||--

fiel. tive peets. | faedl. o | peets. fiel. LV

. 1 - - -

Baltimmore, . . ........] 24 N = 22 110 o | i | o 101
Boston 15 22 1 i 34 ik 4 a | ba 137
Total. .. .. [ 69 12 | 14 At 24 0 9 13 235

This tabulation shows that the verified intracerehbellar
lesions do not greatly exceed the extracerebellar
ones (69 to 56), and in fact indieates a much smaller predominance of
certified intracerebellar lesions than had been anticipated. A further sub-
division of the verified extracerebellar tumors may be made into those which
cive symptoms indieating an involvement of the nerves in the cerebellopon-
tile angle and those which have not given these recess symptoms.  Naturally
all of the latter which have not been verified have been included in the list of
presumptive intracerebellar tumors in Table 2.

Needless to =ay, tumors which have obviously originated in pons or cere-
bellum and have come to secondarily involve extracerebellar structures are
not regarded as extracerebellar lesions, though unintentionally one or two of
the gliomas whose source of origin was obseure may have become included in
this table.

The following table of extracerebellar tumors shows that the verified
tumors of the cerebellopontile angle faroutnumber
(42to 14) the extracerebellar tumors which originate
elsewhere, and, what is more striking, that of the tumors aris-
ing in the angle the acoustie tumors outnumber
the other certified lesions in the proportion of 30 to 12.

* They represent 27.3 per cent of all the verified tumors, though only 13.6 per cent of
the unverified group of 316 eases represent, unverified pituitary lesions.
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TABLE 3 —EXTRACEREBELLAR TUMORS

Truaons oF THE ANGLE. Truons ELsewneERE.

Verified, Unverified. Verified.
BERIES. [ [ | [ = | 2 | TorsL

I s | 2| g % g | 4| %

= = E 2 2 z | =2

W & = | = | & o .:‘_1
Baltimore, .. ..| 10| 0 | 3 I 0 1 15 1 2 I o Sy
Boston.......| 20| & 1 011 0 A 2 P | 0| 4 54
Total.......| 30| 5 4 | 1 1 hiY b1 o I T 4l

It was shown by Table 1 that there were, all told, 468 verified lesions in the
series, and by Table 2 that 134 of these ocenpied the subtentorial fossa, so
that 1t may be a fair estimate of the acoustic neu-
romas to say that they represent approximately
six per cent of all tumors and over twenty per cent
of those of the posterior fossa.

It is of interest to compare these figures with those compiled by Howard
H. Tooth™ from ten yvears’ records of the National Hospital at Queen’s Square,
comprising 566 cases, of which 258 or 45.6 per cent were verified.  Cur own
series, with 784 ca=es and 468 (59.7 per cent) verified, includes 171 pituitary
or parapituitary tumors, whereas there were only 2 in Tooth's series. Hence
if we eliminate these cases from our list, thus making the two series more
nearly equal, there remain G13 eases with 340 or 53.5 per cent verified.

In Tooth's series of 238 verified tumors 30 were tabulated as extracerebel-
lar growths, and of these, 24 were diagnosed as *“fibroglioma™ or “fibroma,”
in all probability representing acoustic tumors,  In other words, there were
possibly 24 (9.3 per cent) of the growths in question in the verified 258 in the
National Hospital series, and 30 (8.8 per cent) in the verified 340 in our series
(excluding the 128 verified pituitary eases)—figures which are sufficiently
¢lose to be dependable.  Exeluding the hypophyseal and parabypophyseal
tumors, therefore, it is safe to say that the acoustie neuromas
represent from 8 to 9 per cent of all intracranial
tumors.

SUMMARY

In a series of 784 tumor cases observed to February 1, 1917, the lesion has
been verified in 468 instances: 134 of these were lesions in the posterior fossa,
ivolving the mid and hind brain; 56 of these were extracerebellar tumors,
and 30 of the extracerehellar lesions arose from the Nervus acusticus.  The
latter tumors, therefore, represent at least 6 per cent of all tumors,
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CASE REPORTS

VeriFiep Acovsrtic TumMors

In the following case reports what appear to be the e=sential points alone
will be extracted from the voluminous notes which eonstitute the hospital
records.  The story of each ease in this abbreviated form makes uninterest-
ing reading, particularly in view of the great similarity of the cases to one
another. However, this of itself is not without a eertain interest, for the very
repetition of the story, stripped of all but the bare facts relating to the lesion,
corves to show how eharacteristic and unmistakable the symptomatology of
the acoustic tumors in the long run may be. As indicated by the initials
preceding the hospital numbers, the first eleven cases, observed before Sep-
tember. 1912, are taken from the records of the Johns Hopkins Hospital and
the subsequent ones from those of the Peter Bent Brigham Hospital.

The first patient was operated upon eleven years ago with a resultant
fatality due to pneumonia. The operation was abandoned in the hope of
completing it at a second session, for the situation, as now recalled, brings up a
picture of the patient’s head inseeurely held by an assistant, the anmesthetie
awkwardly administered to a subject having respiratory embarrassment, and
an inexperienced operator attempting to expose the cerebellum in a wobbly
and hl:m:h' fieldd.

Case 1

JIHLH. Surg. No. 15640, A right acoustic neuroma variously diagnosed) producing
cerchellopontile symptoms,  Post-operative fatality from pneumonia after a firsi-stage
operation.  Aulopsy.

Jon. 12, 1906,  Admission of Henry 5., age 43, an asylum superintendent, referred by
Dr. 1. T. MePherson of College Point, N. Y., with the complaint of headaches.

Chronology of symptoms.—For many years dealfness in right ear {(char-
acter of onset not ingquired into but supposed to be due to chronie middle-car disease).

For three vears attacks of sudden intense su boeeipital pain, oeca-
sionally radiating through to orbit and accompanied by a sensation of weakness in the legs,
<o that he would sink to his knees. These paroxysms have recurred at irregular intervals:
they are of variable duration, They usnally provoke yawning, which appears to
relieve the attack.

For some time neuralgie pain in the left infra-orbital region, for which
teeth have been extracted without relief. There has been inereasing unste adi-
ness of gait and he observed that as long as he was moving forward he did
fairlv well, but on stopping or turning he would have to sit down else he would fall.

For some months progressive failure of vision, some menta limpair-
ment, thickness of speech. No history of vomiting. For past month
too unsteady to rise from bed.

Positive neurological findings.— (A} General pressure.  Bilateral choked dise with sec-
ondary atrophy nearly complete on rght, where light reaction practieally lost. Helative
anosmin. No X-ray studies,  Deep reflexes exaggerated and equal,

15



VERIFIED ACOUSTIC TUMORS—CASE 1

Frz, 4, —Case I, Showing the tmmor regosed froon s bed,  Note (he eharaereristie villows herngstions
over the Ii['-:i of the temporal lobea: alzo the cypieal deformation of the s amd the tumor nest in the eere-
||{‘-|I;-||' ipl"'|||i-|!|]||"|'|' froam 'L‘|'§|!|"|| 1||:' ;_rrn-‘ul.lh h;l;'\- TR ] r|-|||-|1.'|-|l.
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(B) Localizing. (1) Cerehellar. Nystagmus pronounced. Gait very unsteady: eapecinl
disability of night side. Romberg positive: falls backward., Coarse ataxia right hand and
foot.

(2) Ertracerebellar. Cerebral nerves. Vb= Hypwesthesia to all forms of sensation on
right (no note on corneal reflex).  Jaw deflects to right. VI = Internal squint on right.
VII*® = No evident motor involvement : =ome loss of taste on right anterior two-thirds of
tongue.

VI = Complete deafness on right to all forks (AC and BC) and voiee sounds, but
middle tones of Galton whistle can be heard,  No X-ray of porus,

IN, Nt XTI = Dysarthrin and right ageusia. X1 =Tongue protrudes to right
{probably motor V" —af, position of jaw).

Fig., 5—Cuse [, Showing the degree of hydrocephalus produced by an acoustie tumor (redweed).

Clinical diagnosis.—Cerebellar tumor.  Presumable site not noted.

Jan. 18, 1906, Operation.—Attempted suboeeipital exploration.  The anwsthetie was
hadly taken: irregular and labored respiration with eyanosis was present from the outset.
This foreed an abandonment of the procedure before the exposure of the cerebellum had
been completed.  He suceumbed to a post-operative pneumonia on the third day.

Autopsy.—Anatomical diagnosis: Pneumon ia and ecerebellopontile
tumor. The brain, removed after fixation in =itw, shows a marked foraminal
pressure cone (Fig. 3).  No note concerning the condition of the porus acusticus.  An enu-
eleable tumor in the right lateral recess (Fig. 4).  Relation of tumor to nerves not particu-
larly noted. The growth has produced a marked secondary hydrops ventrienlorum (Fig. 5).
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Histological report (AMallory): * Dural endothelioma: dense and slowly growing.”  From

another section a diagnosis was made of

“glioma,” as structures suggesting  glia L T SR R T T EAE I TI LI LT OLIL

fibrils were ob=erved.  20ll another seetion 4 ijs “6 i]? [|8 i!g

examined  elzewhere was regarded as 2 v

¥ fibroma." A
A re-examination of the tumor at the

]"li'l",‘ﬂ"l” lill"' Fl'l‘ll“':-'- ThdE !'\'.Hil.'lll'i" ikl irﬁ- Sr-

face of a defect corresponding with a broken
attachment in the auditory meatus. The
tumor has rather an unusual shape with a
central groove (Fig. 6}, Tt measures 4 by 4
by 3ls em.

'rl:H" FE"'ri_"".'-' .‘ihil"ﬂ' =l h("‘:ll!'tllﬂ.”_\u' lIII"
palisade or regimental align-
ment of the nuclei in the fibrous
zones (Figs. 7 and 8). In many areas there
are whorl arrangements of the eells. The : I
tissue in some sections is almost entirely
Ii}j]'”ll;’i-. hl_]‘ i_r] l|[||('|':-' 0 ret ii'l]l,'lr s 'l‘-'h I'l
oceasional round cells predominates (Fig. 9],

There are swollen cells Alled with o lipoid ! : i
Fua. 6, —=Case [ Uhe tamor (nnt, siee).

gubztanee and the Gbrous bands show some
sl emi.
Diagnosis (1916).—A typieal acoustic nearofibroms.

Fig. 7.—Case . Showing bundle of interlacing fibrous bands with marked palizmde arrmngement of nueled;
surronnding reticular area (= 5],
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Comment.— From our present standards the elinical notes on this case are
very incomplete and it is only incidentally mentioned, i connection with the
examination of the eerebral nerves, that the right ear had been deaf for many
years, There is no note as to the presence or absence of tinnitus or of possible
vertiginous attacks, but it is of interest that deafness was not abzolute. This
of course was before the days of satisfactory labyrinthine tests.

The general symptoms were very advaneed, with pronounced secondary
pressure manifestations and, what was so often true of patients with bramn
fimors seen in the clinic a decade ago, near blindness had supervened before
recourse to an operation was contemplated.

This was my first surgical experience with a recess tumor, and indeed one
of the first with a cerebellar exposure for any purpose, and the outcome was

Fros, & 0 —Case 1, Showing { % 3 the fibrous area with palizsde arrangement of nucled separated by zones
of eollagen fibrils, On the right, typical reticular tizsue,

not encouraging, for the difficulties of position and of anwesthesia seemed
almost insurmountable.  The experience proved a valuable one, however, for
it led to the development of the outrigger with shoulder supports which has
sinee been utilized in all subsequent posterior operations, as will be told in a
later chapter.

The confusions relating to the histology of the lesion are, from our present
point of vantage, interesting to look back upon, particularly as the charae-
teristic nuelear arrangements in this tumor are so striking. The designation
of fibroma was a most natural one.

The following ecase likewise was far advanced and the patient had been
subjected before admission to various so-called decompressive cranial pro-
cedures in the hope of checking the progressive loss of vision.
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Case 1L

JH.H, Burg. No. 15058, A left acoustic tumor with an advanced local syndrome
and general pressure disturbances which had progressed to blindness. Three previous
decompressive operations.  Parlial removal of tumor.  Survival three vears, eight months.

Mur. 25, 194, Admission of Albert H. G, age 25, a salesman, recommended by Dr.
Frederick Greenbanm of West Franklort, 1., with the complaint of “ brein tamor.”

Trauma eght yvears or more ago; a fall striking left occiput producing a
superficial sealp wound; no serious after-effects.

Chronology of symploms.—For several yvears defective hearingin the left ear
(significanee not appreciated).  First symptoms associated with existing malady began
nine months ago, with dizziness and a sense of rotation, and ringing
noises with pulzation in the left ear. He soon noticed a diffienlty in elimbing
stairs and that he “eould not walk straight.,” This was followed by a marked
unzteadiness of gait, ascribed to weakness of the left leg. Scon the left
arm and hand beeame involved. SBome suboecipital headaches; never
severe:  subsiding under iodides. Periods of diplopia, and for past month
rapid failure of vision, with complete blindness five days before
admission,

Treatment before admission.— .\ El]‘{:llrllgvll eourze of iodides. On f"-_','f.-.a'rrr'n'y 10 a tre=
phine opening over left eerchellar hemisphere without ineision of the dura: no relief. On
March 7 another opening over right cerchellar hemizphere with dura unopened.  On MWareh
I'T an osteoplastie flap over right cerebellar region with puneture and withdrawal of fuid:
dura intact. On same day a small subtemporal decompression with ineision of dura; wound
not completely healed.

Positive neurological findings.—(A) General pressure. Optie atrophy with blindness
secondary to choked dise. Protrusion of recent small subtemporal decompression, No
present headaches or vomiting, No X-ray studies.

Deep reflexes exaggerated with possible inerease in left over right: superficial plantar
normal.

(B) Localizing, (1) Cerebellar. Nwvstagmus, eoarser excursions lo lefi.  Conjugate
movements to either side poorly sustained. A coarse ataxia of entire left side of astonighing
degree.  Gait and station impossible to test,

(2) Extracerehelloy, Cerebral nerves. Vb -=I|_\']:|:|':-t!|u':-ti.'| over entire left ll'i.;.':!‘lllillill
field: arcHexa cornealis,  Jaw deflects to left, VIith= :‘ft'g.ulti*.'t': hi:-;lm'j.' ol lliplu]riu. VIIth
=Wealkness of :~x|:|h".-;.=:i1:rl1.'|| mavements on left; iln[m.‘!'fﬂ'l winking reflex.  Taste not tested,

\'l”'E':[_'nruplrl!' left deafness. No X-ray: no calorie tests,

Xk, Xb NI = Consicderable dysarthria, A" =Tongue protrudes 1o left (probably
from trigeminal motor palsy and deflection of jaw).

Clinical diagnosis.—Tumor of left lateral recess.

April 3, 1906, Operation.—Through a “eross-bow ™ incision giving a bilateral exposure
with chief removal of hone on the left, the angle was well exposed. The growth, together
with the cerebellar hemisphere, which had been covered by a protecting pledget of cotton,
wiere both retracied to the right so that the lesionm, which at first was compleiely overlooked,
was not seen until the search, which had been carried nearly to the auditory meatus, was
about to be abandoned. A nodular, encapsulated, movable growth was finally diselosed.
In the attempt to enucleate it intaet, it was broken in two and possibly only about its lower
half was removed.  The upper fragment was left in place.

Post-operative notes.— The patient made o good surgical recovery despite a temporary
increase in his dysarthria with some difficulty in swallowing. There was otherwise no change
in the local neurclogical findings. The wound healed per primam. He was discharged
April 26, 100G,

Pathological note.—Sections of the tissue show for the most part a fibrous basis (Figs.
10 and 11) with some tendency in places to palisade and whorl formation.  There are large
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areas of sparse round eells in a reticular meshwork, Many of these cells are large with
abundant protoplasm containing a large nueleas, and they supgest ganglion cells.
Subseqguent notes,—1"he p.‘ﬂil'tlr wiaz lost track of until the appearance of a paper by
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Dr. Julius Grinker in 1910, in which his ease was reported.  His death ocenrrved suddenly
while {'utwi'r{-ing over the h*]!'jrhmu' on Dee, 2, 19080, thiree VOArs and cight months after the
aperat ion. “He had a i.'H"['II]i.'ll' seizure, i which he fell h:u'kw:u':l, siriking the ground with
hiz head and becoming uneonscious.” Coma .-:I:|11'h'1'm'~|] and he died in two hours,

Postmortem examination showed a vrecent hemorrhage filling the subarachnoid eyl
around a large growth, obviously, from the photograph, an acoustie tumor. The gsrowth
was reported to be a “glioma,”

Comment.— This is one of the few cases in which there was a definite his-
tory of local injury. In this respeet the acoustie tumors differ from many
other forms of intracranal tumor, particularly the endotheliomata, in which
trauma =o [requently figures as an apparent predisposing cause.  The sig-
nificance of the initial auditory disturbanees was not appreciated when this
patient was seen, and it is not improbable that they were of long standing and
accompanied by vertiginous attacks., These matters were not thoroughly
inquired into, and the fact of his unilateral deafness was only casually men-
tioned among the notes of the physical examination.

With our present experience it is quite possible that a total enueleation of
thiz favorable tumor might have been accomplished.

The following 15 another example of an advanced tumor with the patient
nearly blind at the time of the operation.

Casg 111

Private Hospital. A right cerebellopontile syndrome of four years' duration, becoming
advanced. Bilateral suboccipital decompression and partial removal of growth. Survival
three yvears, seven months.

Sept. 14, 1906, Jane L., aged 42, a patient in the eave of Drs, J. J. Putnam and E. A,
(?[H{tj!:{]’l “r !i‘l.'l‘ﬁl(“l.

Chronology of symploms.—1M¥2: Dealfness of right ear, 19083: Ataxia
of right hand, so could not write or sew. Dizziness brought on by dancing.
Soon dragging of right foot notieced. Oceipital headaches.

1904 Beginning loss of vision with “blind spells,”

1905: Practically complete loss of vision and hearing., Later
marked dyvsarthria. Diagnosis of brain tumor made,

1906: Vomiting. Amenorthas. DProlonged antiluetic {reatment.

Positive neurological findings.—(\) General presswve. Choked dise with secondary
atrophy. Light pereeption only retained. No X-ray studies.

(B) Localizing. (1) Cerebellar. Suboceipital pain and tenderness,  Nystagmus: slower
to right. Marked incodrdination of right arm.  Gait and station not tested: patient bed-
rideden,

Deep reflexes greatly inereased,  Slight hypeesthesia of left side of hady.

{2) Ertracerebellar. Cerebrol nerpes, Vb =H|i}_[h'l h}"l'.l‘:—ilflll'.‘ii.':l of right face and mueons
membranes, VIt=No note. VII'"=5light expressional weakness on right.

VIII*h = Complete right nerve deafness.  No calorie tests.

IXth, Xth X[ =Characteristic dysarthria. XII*" =Tongue in mid line.

Sept. 145, 1906, Operation.—Bilateral suboceipital eraniectomy.  Easy exposure of
growth in right recess.  Intracapsular extirpation of large portion of tumor.  Closure with-
out drainage.
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Post-operative notes.—Convalescence was uninterrupted.  There was marked improve-
ment in her svimptoms—aeven in her vision—according to letters received.  The wound must
have been insceurely elosed, for the protrusion beeame large, 1':&!:!'1']';&'[1'\' on the right side,
By December the ataxia had subsided sufficiently to enable her to feed herself and she was
able to walk without assistanee,

Subsequent nole.—=She lived in comparative comfort, with preservation of some vision
and good health for over three yvears, until Apeil 28, 1500, when after a few dayvs of some
tlvghlllllrl'lﬁ.‘ 4|.i.Hi1'lJ|||'n.' sudden death oceurred from I'E‘H[Iil’ulur}" fatlure.

I"utlml(lﬂ'il:nl note.—An anlop=y was |J|'|‘rul'i|u'c| and 2 imrl.iun of the hind brain toget b
with the srowih was forwarded for examination.  As the tumor had not been fixed in silw,
the gross anatomieal relations, aside from the fact that the lesion oceupisd the recess, were
largely lost, The tumor (Fig, 13) i unusually large for an acoustic tumor and weighs 71
grams. 1t shows no sign of the original seat of the partial enucleation, but there is a defect
on the outer surface corresponding with what must have been the situation of the porus.

|
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Fra, 18, —Case 11, 2howing size (71 grams) which may be attained by an seoustie neuroma when room for
growth iz afforded by o decompression.  (OF, Fig, 4.)

The surface of the growth is otherwise intact, On section it shows a dense fibrous structure
(Fie. 14) with a few minute eystic areas.

[istologicnl eramination of the tissue shows it to be made up chiefly of dense fibrous
hands and whorls.  There are some areas of hyaline degeneration and a few distinet patehes
of the characteristie loose reticular gha-like tissue. In some areas there 15 considerable
hemorrhage, Hyaline degeneration, particularly around the blood vessels, iz extensive.
{Tissue too poorly fixed for photographie purposes.)

Comment.—In view of the advanced symptoms the results in this case
were as good as might be expected, with three and a half vears of fairly com-
fortable life.  Had the operation been carried out the vear before, when the
diagnosis was first made, or even a few months earlier, so that the unfortunate
worman might have enjoved life with vision, the results would have been still
more gratifving.
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It is motable that even after a fragmentary removal with opening of the
capsule, the growth showed no tendeney to invasion, and this is true of all of
these tumors even though, as will be pointed out, they possess suggestive
gliomatous elements,

The unusually large size which the growth attained was doubtless permis.
sible owing to the decompression. The growth mav be contrasted with that
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Fra. 14—Case [II. Low power { ¥ 800 of poorly Gxed specimen, showing, however, characteristic fibrous
BLFUMCTLERC.

of Case 1 (Fig. 4), which was about as large as may be accommodated within
an unopened skull without producing fatal compression.

A long interval elapsed between the foregoing and the next experience with
the attempted exposure of one of these tumors.  During this three vears’
period, according to my records, out of seventy-seven eases with a diagnosis
of intracranial tumor there were eighteen cerebellar lesions, and the diagnosis
was histologicallv verified in twelve of these eighteen cases, all intracerehellar
but one—a choroid papilloma of the lateral recess,

Of the remaining six, in four a presumptive diagnosis of cerebellopontile
tumor was made, and a present review of the histories makes this diagnosis
still seem to be the most probable one, but as they all recovered following the
negative suboceipital exploration and decompression the diagnosis remains
unverified. One of the four cases, owing to the practical certainty of the
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elinieal diagnosis even though no fragment of the tumor was removed to cer-
tify its histological nature, may be worth including here, for 1t gives an opper-
tunity of enlarging on the hazards of these explorations when they are under-
taken after evidences of medullary implication have appeared.

Fven with our present experience with the elinical identification of these
lesioms and their surgieal exposure we may oceasionally fail to disclose the
tumor at the time of operation, as some of the eases of the 1915-1916 series
will show,

Casg IV

J L, =urge. No, 23706, Advanced left eerebellopontile-angle syndrome with medul-
lary implication. Operation under artificial respiration.  Evacuation of arachnoid cyst
capping lumor. Recovery.

Mar. 4, 1908, Admission of Mrs. F. 5. Mc(, age 49, referred by Dr, George 5. Exvster
of Rock Island, IL1.

Chronology of symploms.—For nine years (since 1899) a loss of hearing
on the left, with carly tinnitus, vert iga, and a back-and-forth movement of
objeets with the sensation of falling, regarded ag Méniére's syndrome.

Reven vears ago fluctuating parmsthesias, ehiefly of left face, but
at one time said to have involved the entire left side of the body.  These sensory disturh-
ances subsequently subsided.

For four years paroxysems of suboccipital pa in brought on by exer-
tion or excitement and of late aceompanicd by nausea and vomiting.

For two vears, dimmness of vision : increaging: worse in right eve,

For one vear there has been some paresthesia (“burning”) of the right face as
weell as the left: arelative anosmia @ oceasional diplopia: alowered sense of taste.

Of late there have been marked d yvsarthria and dysphagia, and so-called
“yvagal” or “eerebellar” attacks have been a pronounced feature. They
oceur nearly every hour, with considerable retraction of the neck and pain radiating
down the spine.  Latterly some of these attacks have heen very eritieal. with profound
alteration of the pulze, which may register az low as 44 and with Cheyne-Stokes respiration.
Any effort accompanied by straining will precipitate an attack.

Positive neurological findings.—(\) General pressure. Marked extracranial vaseular
dilatation.  Bilateral exophthalmoes.  Choked dise: more advanced on right, 355 1.0 left,
1 I}.: macular exudates, Vision 18400, D 1540 0. 3. Anosmian. No X-ray studies.

(B Localizing, (1) Cerebellar,  Head tilted toward left mastoid. Saboecipital tender-
ness and stiffness, with cerchellar attacks. Nystagmus: coarser to left.  Ataxia of left
hand.  Deep reflexes equally exaggerated with tendeney to clonus.  Tests for gait and sta-
tion not possible. A history of deviation and falling to left.

(D) Ertracerebellor.  Cerebreal nerves, VO =[Typaesthesia over skin and mucons mem-
branes of left triceminal area. Paresthesia on vight.  No defleetion of jaw.  VIY = Xega-
tive: a history of diplopia. VII'™" = Faecial weakness on left.

VI = Deafness complete on left.  No labyrinthine tests,

IXt, X ognd XI'h = Dysarthria and dysphagia: vagal attacks with slow pulse (7).
NII'h =Tongue protrudes to left,

(3) Medullary.  Attacks of respiratory diffienlty with slow pulse: pressure cone effects
(7).

Clinical diagnosis.—Lelt extracerebellar tamaor,

Mar. &, 1903, Operation I.—Bilateral cerehellar ceposure.  Ceszalion of breathing: oper-
ation. condiveued wnder artificial vespivation,  Release of pressure cone after forty minufes.
Resumplion of sponfancous vespiration, Closure.

The patient had one or two of her serious attacks during the preparation for opera-
tuon, and soon after the Tlrtl['l'ﬂlljl'[’ was startedd she ceased bhreat hin L Artifieial
respiration by Schifer's method, without change of position, was instituted and the opera-



VERIFIED ACOUSTIC TUMORS—CASE IV 29

tion was resumed with no further anmesthesia.  The usoal bilateral defect was hurriedly
made with removal of the posterior margin of the foromen,  There was troublesome blesd-
illj.:_,1 ||I'ully_f|u11]l H'I.".'illj_' to the venous stasis,

The dura was widely opened and the ineision was earried down in the median line to
the upper margin of the atlas. The cerebellum protruded markedly, and its herniated lips,
which constituted a marked pressure coni, were then gently drawn g from the spinal region
and o laree amount of Aoid czcaped from the spinal eanal. = pontaneous res-
piratory movements were immediately resumed, the inter-
val of artificial respiration having been just forty-five
minutes, during which period the '|n||1_~.-|- rale had slowed from 120 to 20 beats,

In a moment or two the patient began to respond to questions.  Further exploration
seemed madvizable, and under primary anesthesia the wound wias seeurely dlosed.,

Post-operative notes.— There were no complicatiwon=,  There was an immediate me-

Fiaz, 15, W6 —Case 1V, Photographs on patient’s discharge, four weeks after operation,

provement in her prescure discomforts and a fairly rapid subsidenee of the choked dise.
No further “vagal” attacks oceurred.  There was o marked gain in other respects and a
month later she was able to walk about with some support.  The notes say that there was a
glight subjective return of hoar 1 in the left ear, bat no tests were made (o \.'1't'i|'.‘~' i his,

April 23, 10909, Operation 11— posure ard evacoction of large cyst of lefl recess. The
wound was reopened.  Cerebrospinal fluid was seenred from the spinal region, releazing the
pressure cone ::Ilifllr'l'i'||l|l".' Lo permid of 1 IlllHlt'I'.'IH'll'l.' (ree t'h'|llr:|1'.'|1ilrt| of the left recess. A
bulging, somewhat thickensd arachnoid membrane sueh as usoally eaps o recess tumor was
encountered and a large amount of elear fluid wasz evacuated on puncturing it.  Xo further
effort was made to expose the underlying tumor and the wound was again closed without a
chrain.

Post-operalive notes.—No complications.  Healing again without reaction  (Figs, 15,
16).  Her general condition improved greatly and she was diseharged May 28, 1909, at
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which time there were still some dysarthria, nvstagmus, unsteadiness of gait, clumsiness of
the left hand, and persisting left deafness,

Subsequent notes.—Oct, 15, 1413, Reports for examination after four years, showing
glight. abdueens palsy and complete left deafness.  Also anosmia. Romberg positive and
rait somewhat unsteady, particularly when turning, but she does remarkably well.  *Gen-
eral health never hetter.”

Awg. 22, 1916, Readmission for examination after seven years: continues well and
active despite some unsteadiness of gait.  Complete paralysis of the acusticus persists. No
reaction to ealoric tests.  The X-ray examination shows marked secondary changes in the
sella (Fig. 17) and pressure abzorption of the pyramidal bone, with apparent enlarge -
ment of the porus acustbicus internus.,

Fra. 17, O TV, ;‘ihrn\'i:”: ke -\.1'|'||-|||.I;|_l'_l|' -;I'I]:|F :|||m|-|'|:-1':u|:: mil what wn= H'Hflflir”! az a dilated
porws aciEticus mterngs Dxternal and internnl meatus superiingsed and copdition impossible of interpreta-
taen without storeoscopy.

Comment.— There are three particularly notable features of this story.
One concerns the so-called cerebellar seizures, characterized by
radiating suboccipital pain, retraction of the neck, and oceasionally by ex-
treme opisthotonos and loss of consciousness.  In only one other case of the
cerebellar series have =imilar tonie seizures heen equally pronounced (Case
NNXVI), though in lesser degree several of the patients have suffered from
them. To what these attacks may be attributed is not entirely clear, nor
whether they are related to Jackson's tonie * cerebellar fits” which he observed
in conneetion with tumors of the vermis, or to the seizures deseribed by Mills,
but it i= my impression that the attacks under consideration are of medullary
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origin. It is true that they are associated with a slowing of pulse and res-
piratory difficulties, which may justify Starr's designation of “vagal” attacks,
but it hardly seems probable that a unilateral irritation of the vagus could
account for them, and it is also probable that pressure upon the group of
nerves at the jugular foramen sufficient to produce such svmptoms would be
accompanied by a voeal cord paralvsis and by symptoms referable to the ac-
cessoriug, both of which are rare.

I am inclined to attribute these seizurestochanges in fluid ten-
sion in the cerebellar eisternss, but, whatever may be their
actual cause, they are most distressing things to see, for they are accompanied
by excruciating pain and a sense of impending dissolution.  They have been
produced, in the cazes that I have seen, by the slightest physical effort, such
as that required to change the position or to evacuate the bowels, or by the
act of coughing, and are somewhat similar in this respeet to the aceession of
root symptoms which may accompany spinal cord tumors during similar acts,

The second matter of chief interest in this ease concerns t he conducet
of the operation under artifiecial respiration. For-
tunately in the face-down attitude on a cerchellar table having a properly
constructed outrigger, the position is an ideal one for Schifer’s method of
artificial respiration. :

It might be assumed that intratracheal anesthesia would be desirable in
all these cases, particularly when deglutitory disturbanees or dysarthria fore-
1["" li'ﬂ._’ Ii].'{{,"lih{]{'ld_ []1l il llifli{'u“ ;I_Hﬁt II;IHEH'I'””.‘" il“ll"ﬁ!h["l i.?:il,li[]‘!l, .'.I"E]. ]Il‘“‘t‘l‘.‘t
advocates this as a routine method. However, if intratracheal anmesthesia
15 to be used, the Jrint ient must be anesthetized belore ]]l*i“j_‘ ||l:u1'1| on the table
and rather profoundly anmsthetized before there iz sufficient relaxation to
introduce an infratracheal tube, Usually these operations are well under
way before such a stage of anwesthetization is reached, and I believe that in the
long run the importanee of having the patient in a comfortable position on the
table before the anwsthesia is started far outweighs the possible advantage of
having an intratracheal tube in position in case artificial respiration should be
needed.

There have been in the series of cerebellar cases a number of similar ex-
perienees, none of them, however, in conneetion with eerebellopontile tumors.
In one patient, whose respiration had suddenly ceased in the ward the day of
admission, artificial respiration was immediately instituted and an operation
hurriedly prepared for and performed, with resmmption of spontancous breath-
ing on the evacuation of a ghomatous cyvst alter ifty minutes of artificial respir-
ation: this oceurred eight vears ago and the pat ient recovered and is still living,

The third matter of interest concerns the dilatation of the
porus acustieus internus disclosed on her recent admission, seven
vears after the operation, a finding which serves greatly to strengthen the
presumptive diagnosis in this particular case, though, unfortunately, despite
Henschen's hopeful views, it proves, as we shall see, to be a condition diffieult
of demonstration in patients with acoustic tumors,

Such as it was, the experience gained by the partial subeapsular extir-
pation of the growth in Cases II and 111, though the operation as a whole
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amounted to Little more than a decompression, nevertheless encouraged me to
attempt a more radieal exeision in the following ease:

Casg V

J UL =org. Noo 24119, Lefi acoustic tumor invading the cerebellopontile angle.
Sympioms of long duration. Operation with intracapsular extirpation. Recovery. Return
of svmploms. Second operation aflter three yvears, Recovery,

Moay 19, 1908, Admission of Mrs, AL, age 33, referred by Des, ML T, Svnnott and M.
Allen =tarr of New York, with the disenosis of corchellar {umor,

Chronology of symploms, —Sinee T2 has had poor health: was considered a neuras-
thenie,  Oeeasional  periods
of unsteadiness of
gait and headaeche.
Im 1904 blurring of
vision with diplopia. In
19k 2 |H'!'ill-i of =evens
pain in left suboc-
cipital region, with
cervieal =tiffiness,
lasting for several months.
These svmptoms  all  sub-
hililﬂl.-

[r 1907 ]u-|-|-r-:-.~|-n[ 3 A1) )
of svimptoms hegan with daily
periodds of left tinnitus
(“noise of a sea-shell” and
later of “escaping steam™),
accompanied by =evere hi-
temporal headaches, Patient
pregnant at the time.
She miscarried and the at-
tacks disappeared for three
months; I'L".nl][rr':lt'r'll for =
time: again aubeided.

In May, 1908, ‘oplic
nearitis” and  nystagmus

wiere I'I-hhlﬂ'r'\.'!':i, !I![] :-Cl"ll"' Wik

unusially well until the Fall,

when tinnitus, paimn

and sense of pres-

gure returned. Since

Frai, 18, —Cnse WV, Sibe of operation after 3 weeks. Oetober, 1905, there has been

impairment of hear-

ing and more or legs unstea diness of gait and station has been present
sinee the onset of symptoms in 1907,

C late paroxy=ms of p:lin have been associated with cerebellar-like sei-
zures, aecompanied by tonie spasms, vomut ing, dyvspnea, diffi-
eulties of articulation and of swallowing. She has been subjected
tor thie usnal course of antiluete treatment .

® These disturbancesz all seem to have been premonitory.  Indeed on eareful gquestion-
ing i appears that she has had some statie ataxia for thirteen VOars, for at that time | 15005
che attempted 1o learn to play golf but was unable to stand steadily enough to address the

ball.
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Positive neurological findings. (A} General pressure. Bilateral choked dise of 5 1.
Dilatation of extracranial vessels.  No X-ray studies.

(B) Localizing. (1) Cerebellar.  Foreed flexion of neck painful.  Nystagmus, eoarser
to left. Conjugate movements to left fatiguing.  Positive Rombers. Staggering pait with
deviation to the left and falling.  Considerable incodrdination of left arm.

2) Medullary (7): Weakness of left arm and leg and parwesthesia of left arm and thigh.
Definite * cerebellar seizures.”  Deep reflexes hyperactive and equal.

(3) Erxtracerebellar. Cerebral rerves. Vb= Negative exeept for loss of left corneal
reflex, VI =Negative., VI =0ceasional left weakness Following [AFOXVEINS,

VIITE = Left tinnitus followed by supposedly complete deafness (no aecurate tests),

I Xth KTt and X1T™ =Nao detailed obszervations recorded,

Clinical diagnosis.—* Left cerebellopontile tumor,”™

Moy 21, 1908, Operation 1.—Bilateral 1'1=n~|!:-:l|i,-|rc’-me_-.-un-_ Marked tension.  Foram-
inal herniation. Exposure of tumor in left recess capped by large
arachnoid eyst. Attempted complete tumor enueleation: probably subrapsular
in upper portion.  Very little bleed-
mg.  Closure,

Post-operative notes.—Primary
healing (Fig, 18), Immediate marked
improvement subjectively and objee-
tively, Discharged at the end of
four weeks ““with some return of
hearine. ™

Pathological note.—The fumor
(Fig, 19) measures 214 em. in diam-
eter: largely an intracapsular enu-
cleation with only a portion of the
t'.'_l,p.-,alliv attached. |"r'.'u_fr1ai'n1.-' sent
to Dr. }nl:tl]u!'}' were dingnosed *en-
dothelioma.”

Un renewed study the tissoe
shows interlacing bands of fibrous
tizsue (Fig. 20) with no especial ten-
deney to palisade arrangement of
nuclet. Large amount of hyaline  Fie, 19.—Case ¥. The tumor afier intracapsular enucleas
change about vessels. Larger part s ot
of section composed of sharply cir-
cumseribed areas of reticular tissue (Fig, 22) resembling glia, and in one small focus con-

taining definite fibrils,

Subseqguent history.—The patient continued to do well for the next two yvears and the
case after ten months was reported by Dr. Stare,'™ who then regarded it as the single ex-
ample in his experience of a tumor extirpation with apparent cure and disappearanee of all
former symptoms.

She continued to do well until Mareh, 1972 whenshe again bheecamae preg-
nant, and as there waz some retarn of her [ormer symptoms, the pregnaney was ter-
minated in Oetober, at the end of seven months.

Her former cerebellopontile syndrome nevertheless all gradually reappeared with an
increase of symptoms over those originally present, and she was admitted to the Corey Hill
Hospital for a secondary operation.

Nov, 19, 1912, Readwission,  Examination diseloses marked suboecipital pain ag-
gravated by movement. Oeeasional vomiting spells. A bilateral choked dise of 5 ID.
Incoordination so great that she is eompletely bedridden.  Dysphagia and dysarthria of
pronounesd degree.  Involuntaries,

The :-.jr-:n:l_rl'nl nerves on the left from the LTI to the X111 show more or less involve-
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ment.  The deep reflexes very active throughout, with a positive Babinski on the right.
Corneal reflexes absent, both right and left: and a considerable exophthalmos of the left

'
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Fig, 20— a6 V, Showing zone of interlacing fibrous bands sharply demareatcd from reticular arcas (O 500,

Now, 21, 1912, Operation IL—Usual bilateral exposure. Transection of left hemi-
sphere, exposing tumor.  Owing to tension a puneture of the left ventricle was neeessitated .
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About as extensive an intraeapsular enucleation was performed as at the first operation.
Closure without drainage.

Post-operative notes.—Convalescence unexpectedly uneventful.,  Healing per privum.
Marked improvement in all respects.  Discharged Dee, 18, 1912,

Pathological note.—The histologieal examination of the fissae in comparizon with that
removed at the first operation three years previously shows a lesion of exacetly the same char-
geter az befors,

Subseguent netes.—Though the eerchellar manifestations continued more or less in
evidence, she has had a fairly comfortable life. Ocf. 5, 1916 (seven yvears sinee the first
operation), states that she has gained greatly in weight, walks alone though unsteadily;
local svmploms except for deafness mueh less marked ; artienlation fair: no headache or
vormting.  Feb. 20, 1017, Letter from attendant: Al her svmptoms have abated, she
walks and talks better, is well nourished and her physical status is excellent.”

Comment.—The case i= of special interest in view of the long duration of
symptoms—possibly  thirteen vears—and their fluctuating character with
definite |i|’,'!l‘i:_u|:-‘- of remission.  Attention may also be ealled to the exacerba-
tion of symptoms which accompanied her pregnancies, an association which
has been observed in several other patients in the brain tumor series,

From a surgical standpoint the result in this case must be considered about
as g{uu| as mav L l".'{'E}E"l"[["[I in one of these diffienlt |'II'1I|:F]1‘I!I.‘L I ean |1:l|‘1”}'
believe that tumors which have reached a size sufficient to make their vietims
seek an operation are capable of complete enucleation within the capsule, in
the wayv that spinal cord tumors may be enucleated, without the production
of such a degree of damage as to leave the patient anyvthing but seriously
crippled. It will be seen in the course of relation of the =ucceeding eases that
the extirpation in all has remained largely subeapsular, as it proved to be in
this case even though a complete extirpation was undertaken.  Whether or
not it may be possible to acquire sufficient skill to remove the capsule after
the contents have been largely scooped out, 1 do not know. It has been at-
tempted once or twice with serious consequences.  Hence in all eases a con-
tinuance of the growth may be expected, but fortunately it takes place slowly,
In this particular patient a survival of seven years since the
first operation must be considered relatively good. 1t is the only case in
which a second extirpation has been undertaken after =o long an interval and
it is not inconeeivable that a third attempt may in time become necessary.

As in Case I1 of the series the patient whose history follows had been sub-
jected before admission to an incomplete operation elsewhere, which con-
siderably complicated the ease of exposure, and the adhesions were so exten-
sive as to make a transcerebellar rather than the preferential extracerebellar
exposure seem necessary.  Like the foregoing, this patient also did well for
a period of three years following the intracapsular exeision.

Case VI
JILHL Surg. No. 253309, Left acoustic tumor with cerebellopontile neighborhood
symptoms.  Previous unilateral decompression.  Operation with partial intracapsular ex-
tirpation. Survival six vears, seven months.
Jan, 24, 1010, Admission of Alphonso J. B, a farmer. agre 49, referved by Dre. H. M.
Thomas of Baltimore, who first saw the patient in 1907 and then recommenced operation.
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Chronology of symptoms.—For five years auditory symptoms with
staggering gait, later accompanied by diplopia and left parageusia,
For three years ocecipital pains and spells of vom iting. For two years
numbness of left face and incodrdination of left hand and foot.
Some neuralgie pains in gums.  One vear before entrance a s u boceipital
decompression had been performed by Dr. Stewart Atkinson in I"ittsburgh, with
considerable temporary relief,  Of late some d ysarthria.

Eramination reveals a T-shaped suboccipital sear with 2 unilateral bone defect and a
marked bulging over the left suboeeipital region (Figs, 235, 24).

Positive neurological findings.—(\) General pressure, Bilateral choked dise receding
with atrophy; 110 left: 2 D, right.  No X-ray studies.

Deep reflexes: right not obtained, leflt inactive.

Fig. 23 Fig. 24

Fros, 23, 24.—Case VI, Showing condition on admission: old T-shaped scar with protrusion on left from
inseeurely elosed wound.

(B) Localizing. (1) Cerebellar.  Constant nystagmus, much coarser to left.  Romberg
with falling apparently always to right. Gait very unsteady. Considerable incodrdina-
tion of left extremities.

(2) Extracerebellar, Cerchral nerees. V= Numbness of entire trigeminal field on left
with corneal areflexa and loss of palatal reflex. Jaw defleets to left. VI'=XNegative:
history of diplopia, VII'*" =Slight expressional weakness left face and lowered sense of
taste In tongue,

VIt = Air conduetion lost on left: bone conduetion present (7).

IX, Xt X[t = Considerable dysarthria.  XII'" = No note.

Clinical diagnosis.— Tumor of cercbellopontile angle,

Jan. 27, 1910, Secondary operation.—The line of the old cicatrix was necessarily fol-
lowed, making a low T-shaped ineision. The bone was removed from over the right hemi-
sphere and also from the posterior rim of the foramen, where a large arachnoid cistern was
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evacuated on opening the dura, thus relieving tension.  Several large communicating en-
eysted collections of cerchrospinal fluid were found in the left hemisphere, which was
transectod, At the :|1"'|1T h of the incizion a dilated ci=tern which formed @ flaud cap over 1 b
tumor was brought into view and evacuated. A good exposure of the tumor was seeured
and a fairly thorough intracapsular extirpation was made.  Careful repair in layvers of the
former ingecurely closed wound.  No dreainage. A prolonged four-hour operation.

Post-operative notes.—Uneventiul convaleseence,  Perfect wound healing (Figs, 25
and 26). Immediate improvement in all respeets exeept for persistence of left deafness and
nystagmus.,  Station and gait much better,  Discharged Feb, 24, 1900,

Palh-jll}gi{'al ﬂﬂl{!,-—l}i.‘lglln.‘ii.‘i at the time, “endothelioma.” A re-examination of 1he
tissue shows a [_‘C]'Illi','il acoustie tumor (Fig, 27) with interlaeing fibrous bands (Fig, 28) and
interspersed retieular areaz (Fig, 290,  There are many thin-walled blood vessels and com-
paratively little hyaline change.

Fig. 25 Fig. 26

Fras, 25, 26.—Case V1. Three weeks after operation,  (CF. Figs. 24, 24.)

Subsequent notes.—Iis condition was very greatly improved and he returned to work.,
Despite oceasional dizziness produced by looking upward and some unsteadiness mgant b
considered himself reasonably well for o period of nearly three years,

Early in 1913 there was a return of suboceipital headaches with oceazional vomiting
and inereased instability. He re-entered the Jolins Hopkins Hoespital Mar. 4, 1913, at
which time Dr. Dandy's examination showed in addition to definite left eerebellar symp-
toms a slight haziness of the dises with 20,40 vision, nystagmus slow to the left, poorly sus-
tained conjugaie movements to the lefi; left V0 hiypeesthesia; shight lelt facial weakness
with loss of taste; left deafness complete; :-'l:i:i:h'l 4|_‘|'5]1h=l,‘.'.l=l andd 1‘t|1I:Ll andd
active deep reflexes.  No further operation was advised.

He died Aug. 161, 1916, a few days before the arrival of a letter of inquiry sent in connee-
tion with the preparation of this report.  For the preceding year there had been a progressive
failure.
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e, 27.—Case VI Bhowing aren of tumor with abundant veasels anad hevilropic fibrous bands {3 500,

Fig. 25 Fig. 29

Fras, 25, M. —Case VI Showing wedematous fibrous and reticular areas,
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Comment.—The fact of a previous unilateral operation made the opera-
tive exposure in this case diffieult, particularly as the wound had been so in-
securely closed as to permit of a large protrusion.  This early operation, how-
ever, had doubtless served to save vision.

It is worthy of note that the obstrueted cerebrospinal fluid had penetrated
through the cerebellum, making a large multilocular evst, and had it not heen
for the clear rather than straw-colored fluid this could easily have been mis-
taken for a gliomatous evst and further search for a recess tumor abandoned.

The patient’s survival for six vears is probably as long as
could be expected without a secondary operation such as was conducted in the
preceding ease, and it 15 regrettable that a repetition of the partial enucleation
was not undertaken when he reported in Baltimore in 1913, From this and
the foregoing case it may be estimated that a wide suboceipital decompression
with extensive itlTl‘:lf':lleliut‘ enuecleation of the tumor may _Ei\'l' o |u-t'iml of
three yvears' relief and that without further measures to relieve the returning
syvmptoms, another three vears of failing health may be expected.

Reference to the foregoing several cases will make it apparvent that audi-
tory symptoms are apt to be the initial ones even
though the patients themselves may have attached no significance to this
important feature of the chronology. In the following ease, however, the
tinnitus and deafness, according to the record, did not appear until a year
after other svmptoms, though possibly the vertiginous atiacks, of whieh the
record is not particularly clear, may indicate early symptoms referable to the
radix vestibularis. At the time of admission some hearing was still preserved.

Casg VII

JHLOH, Surg, Noo 26000, Small right acoustic tumor.  Exploratory operation. Tumor
not disclosed. Later cerebral operation elsewhere with fungus cerebri and death.  Aulopsy.

May 26, 1910, Admission of Nannie 8., age 43, referred by Dre. AL EL Morrison of Vir-
ginia Beach, Va., complaining chicfly of loss of vision.

The history records that in 1906 she zustained a severe eranial trauma froma
fall, striking on the back of the head.  An old chronie otitis media on right.

Chronology of present symptoms.—Onset 185 months ago with frontal headaches
accompanied by parmsthesias of the entire right trigeminal
area: these have sinee subsided.  With the more severe headaches there were attacks of
vertieo with oceasional falling.

During the vear she became very unstead v—a drunken gait. Failing vi-
gion aml diplopia. A gain in weight of forty pounds has occurred
sinee the onset, -

For only three or four months have tinnituz and subjective loss of hearing
been observed by the patient.,

Positive neurological findings.—(A) fenerad pressure,  Bilateral eholed  dise wath
secondary atrophy and binasgal blindness*: V. O, 86,2005 V. O, D, 10,20,

(B Localizing, (1) Cerebellar.  No tenderness, stiffiness or suboceipital dizeomblorts.
No nvstagmus.  Station somewhat unsteady with variable tendeney to fall to right,  Gait

* This ease has been previously reported with C. B, Walker from this aspect of hinasal
hemianopsia.
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fairly good with but slight staggering.  Possible slight incodrdination of right hand and
Wri.

2} Ertracerebellar.  Cerebral werves. Vb =Corneal areflexa right. Possibly slight
hypasthesia of right face. VI =Slight weakness left (?): history of diplopia. VIt =
Megative,

VI =Tinnitus right; eentral hearing impaired (), an old chronie otitis media with
gore retraction of dram. Nolabyrinthine tests. Nao Xeray of porus,

I, X K1 and X1 = No detailed observations.

Clinical diagnesis.—" Presumable right 1'1rrl-|:|-|;|n|:|u||li[.- tumor.”’

Jure 4, 1210, “I}ul‘zlliun. Uzual bilateral exposure. A normal :|]Jpr-r||':i|[;_r,l'i-j1"|'h:'-i|m|t
was disclosed: no undue tension.  Investigation of the extracerchellar roeess on ench side
1’-:'.“["'. Las [iiﬁ['l”.‘ﬂ' H ! ’“IHTII, Cli:l:'illi'l',

Post-operative notes.—The pa-
tient improved in all respeets exeept
for her vision, which eontinued to fail.
Henling perfeet (Fig, 30).  Discharged
June 20 197160,

Some months later, on the as-
sumption that we had been mistaken
in our diagnosiz, an exploration of the
right cerchral hemisphere was made at
her hiome by other hands.  The bone
IIH:'III li“' IEHIJ W= !'['I]III'I.'I'!! :IT]1I_ AT X-
treme herniation due to the secondary
hydrocephalus resulted,

In the next few months she had
Ny convulsions and  deteriorated
rapicly.

Aprel 4, 1811, Readmizssion in
very poor physieal state. Loss of
forty-five pounds weight. Severe pari-
etal headaches: frequent  vomiting:
blind. Marked mental impairment
with dizsorientation. Lelt hemiparesiz
and asteriognoszis,.  Marked eerebral
herniation.  Involuntaries.

Though the elinical picture was
obviously greatly confused by the see-

Fig. 30.—Case VIL.  Condition of the wound at the time  ondary operation over the brain, the
of the pratient = alishnrge. 'z !

symptoms referable to the left side

were o mch more pronounced than
those usually seen even with a large and unprotected eercbral hernia that we, too, had mis-
givings as to the correetness of the earlier diagnosis.  An exploration of the right hemisphere
was made on Apeil 10 with negative findings except Tor an extreme degree of hyvdrocephalus
(250 ee. withdrawn). Tension beeame subsequently zo great that the wound parted, o
cerchrospinal fistula developed, and she suecumbed to meningitis on A prdd 30, 1911,

Postmortem examination.—A\ right acoustic tumor about the size of a hickory nut
(Fig. 31) mdenting markedly the right side of the pons.  Internal hydrocephalus.  Many
cerebrodural herniations.  Post-operative herniation of right hemsphere with cerebro-
spinal fistula and meningitis.

The surface of the tumor is erossed by three or four branches of the basilar artery, which
would have rendered its enueleation without injuring these vessels practically impossible.
There iz no evidenee on the surface of the tumor of any point of attachment of the growth
within the porus,  The V' and VII'™ nerves are considerably elongated and lic on the upper



VERIFIED ACOUSTIC TUMORS—CASE VII 41

surface of the growth.  The VIII' can be detected only at its pontile attachment, where it
is quickly lost in the tumor substanee.  In all probability this tumor arose from the intra-
eranial portion and not From the intracanalieular portion of the nerve,

Hiztologically the tumor (Fig. 32) shows the usual architecture with fibrous bands and
areas of reticular tissue (Fig. 34).  There are large fields showing hyvaline degeneration
lflg_', 330, Illnrugii 1 b I‘II".':IHEIP' chanege about the vessels, whiels are few in number, s nod
great,  There are many hyvdropic areas with some small eyets,  The tumor has undergone
extensive fatty infiltration (Fig. 204), and thers are many voung fibroblasts with distinet
evtoplasm and sharply staining nuclei.

Fig, 31, —Cose VI Showing the tumor overlain by brancles of the bsilar artery (oo, zize).

Comment.—This, then, is one of the few eases in the series (¢f. Caze XX11)
in which acoustie symptoms were definitely recorded as late rather than early
manifestations. The tumor was a relatively small one and yet general pres-
sure svmptoms, with loss of vision, were advanced.  This was probably due
to the early obstruction of the iter from the marked indentation of the pons
which was found. The ecercbellar svinptoms were inconspicuous and there
was no characteristic nystagmus.

These unusual clinical features led another surgeon to regard the lesion as
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Fra, 32 —Cnpse VI Showing (800 fbrows aren which has umdergone extensive fatty infiltrntion (phos-
phiotung=tic acil Bhaermating.

Fig. 33 Fig. 34

Fias, 34, 34.—Caze VII, Hyaline degeneration in ibrous aren: reticular area,
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cerchral and after his exploration the symptom complex beeame so confused
as to lead us also into the belief that the original diagnosis might have been
erroneous.  We shall see later on that mistakes in localization have led many
to explore these cases for preswmed cerebral svmptoms or to decompress them
over the cerebrum, as in the example eited by Kennedy.™ and as in Cases X
and XXIV of this series.

On her last admission, frontal symptoms with marked mental impair-
ment were pronounced, a matter whieh will be considered more fully when the
eeneral subject of diagnosis of these lesions is taken up.

The surgical experience shows how easy it 15 to overlook one of these tu-
mors in a suboceipital exploration, which doubtless accounts for the consider-
able number of unverified though presumable acoustic neuromas in the series
of eases as recorded in Chapter 1.

The three succeeding cazes from a surgical standpoint were most discourag-
ing ones, each of them resulting in an operative fatality due unquestionably to
the fact that our comparatively successful partial enueleations in Cases 11,
[II, V and VI had led us to make radieal attempts to completely extirpate
the growth. The following ease 1= of considerable climeal imterest in view of
the bilaterality of the cerebral nerve symptoms, which suggested a possible
bilateral recess tumor.

Case VIII

JIHLH, Surg. No. 26651 et =seq. Leflt acoustic tumor with neighborhood symptoms.
Primary operation with prolonged respiratory filure. Two subsequent attempis o extir-
pate tumor. Death.

Sept. 20, 1910, First admission of Francis P. K., a banker, age 38, referved by Dr. AL
Allen Starr, with the diagnoszi= of o left acoustic tumaor,

Chronology of symploms.—Always more or less subject to sick headaches,  For two
:!I“] ITI'H'-II:I"‘ _"u'f".i_l.r.‘i II:I!:' III]T"I] l] ©¢a II 11 5 & | I !E'I | " ar ‘-\.'III.'TI “!ﬂlllg I[‘li'!l]!']T]I‘: :lll‘;ll'
that stooping produesd o throbbing pain in back of head amnd tinnitus.
For two vears dizziness and vertigo on arnsing. For one vear, with =udden
onzet, a reeling gait with deviatien toright. Soon a bhilateral numbness
of the face, with loss of sense of taste: The senzation soon returned on the left and
less completely on the vight.  Of late, morning headaches withvomiting .

Eramination.—A dark-complexionesd  voung man with a few soft cutancons fibromas
and @ number of pigmented moles.

Positive neurological findings.—(A) General pressure,  Early choked dise of two diop-
ters.  No note of X-ray studies.

(B) Localizing. No stiffness of neek. (1) Cerebellar.  Nvsiagmus, coarser to right.
Pozitive Romberg,  Gait unsteady with deviation.  Sensation of revolution of objects to
left on turning head.  Shight incodrdination of hands,  Deep reflexes overactive with sug-
gestive elonus on left and positive Babinski (frequent observation ).

(2) Ertracerebellar. Cerebral nerves, Vb= Nearalgic pains in right lower jaw. Sub-
jective sen=ation of numbness but no hypest hesia demonstrable exeept corneal areflexa both
sides. VI = Negative. VI[P =Negative.

VIIT = Deafness on left.  Both semicireular eanals appear to respond to ealorie stimuli,
though less well on left.,

[N A N[t gpd XTI = Observations unrecorded.

Clinical diagnosis.—Left cerebellopontile tumor, possibly bilateral with generalized
neurofibromatosis.  Operation postponed;  discharged.
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Jan, I, 1911, Readmission owing to increase of symptoms.  Accentuation of ceph -
alalgia: |L'Ii|:| referred to left forehead,  Greater uns2teadine=s ; feels az though
“walking a H]_z||r-l'1-|ll- anid unable to cateh himself,” A |'J'||;:in;.l, tinnitus in left ear,
and on leaning forward a “roaring sensation” like an elevated train. Inereased numb -
ness of left faece with drooling due to marked dysphagia. Hie-
coughing frequent.

Re-eeaminalion shows a choked dise: now of 7 diopters. Nystagmus greatly inereased
oscillations coarser to left,  Ineodredination (left) more marked.  Left faeial weakness,
Deflection of jaw to left: tongue protrudes to left,  Hypaesthesia over entire left trigeminal
skin field, with areflexa cornealis, Ageosia on lefi tongue. Falling backward and to the
left. Thickness of speech and dysphagia marked.  Deep reflexes active, more so on left:
abdominal ab=ent.,

Frequent cercebellar seizures with sensation of rush of blood to head and

Fra, 35.—Caae VI, Wound 1= duys after gecond ||||-'r.':,li||||,

numb sensation “as though head did not belong to him,"” followed by left supraorbital pain
and nausea,. Hazs twiee lost conscionsness in these attacks, One of them oceurred the
morning of operation.

Jan. 4, 1911, Operation I.—Bilateral suboeeipital eraniectomy:  dura very fense:
marked foraminal pressure cone: very little fluid obtained: tumor dizelosed in left recess
capped by arachnoid evst: extirpation postponed for a second session: closure: cessa-
tion of rezpiration: artificial respiration continuwed for some time without avail:
wound reopened: median incision earried down to spine of axis and posterior areh
of atlas removed: dural incigsion carried down to top of
axis, exposing cord below lower edge of cerebellar pressure cone; abundanee of fluid
eseaped with immediate resumption of spontancous breathing
one hour after its cessation: prompt return of consciousness: wound again

elowed,
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Pust-{rperuti\'e I'Iﬂ'lt‘.".‘.i.—'l‘hr"l'!' Were oeeasion:al ]H‘I'!-Hl:l.ﬁ uf |']'|1'l.'1 hirmie I"'-“-r'if'iL”I‘:l'll ||'"'r|.|_|gl|-
out the remainder of the day and he was not removed from the table for manv hours.
Azide from recurring attacks of prolonged hiceouehing and more or -E..-,,-H per-
sistent nausea for several days, the convaleseenee was far better than expeeted. Healing
was perfect,  Subsidence of all pressure discomforts, but neighborhood signz remained as
hefore.  Gail amnd station very unsteady.

Mar. 6, 1211, Operation IL—Re-exposure of cerchbelluin and re-evaeuation of dis-
tended arachnoid cistern in left recess.  Good exposare of lower hemisphere of tumor.
Attempied complete intracapsular extirpation (as in Case H1). A bleeding point at side of
pons linally controlled by tissoe implantation.  Closure,

Post-operative notes.—Contimued oeeasional hiceoughing and vomiting wiilh drooling
and dysphagin. Convalescenee otherwise execellent.  Healing perfect (Fig. 35). At the

ifw T
[ g

wawd 1%

g i .

Fra, 36, —Case VIII. Low-power photographs (> 800 of iypical fibrous bands sharply marked off from
redicular arcas (phosphotungstie aeid hamating,

end of three weeks of continued improvement he had a severe upset following an attack
of sneezing duetogeiting some food above hiz palate.

I.'[Hi!'r l]ll" 11[‘]||,ﬁi."]| |]|1'[| rr*nlln:ﬂ_ [Ir IIII' rl"”l:‘[i”l"!: 'r!'.:lgrl“'t]' Elr tlH" Timor I]]i.g.llt I]i'ﬂ{"il“..
his eondition, a final attempt was deeided upon.

April 1, 1911,  Operation IIL—The wound was reopened: troublesome bleeding from
the outset: fall in blood pressure: transection of left cercbellar hemasphere, exposing upper
pole of growth. Bleeding from vessels on surface of tumor: incomplete digital enuclea-
tion: ]Il'l:um'rh.'lgi: considerable bt I”mn”}' controlled,  Closare.

Post-operative notes.—Immediate return of consciousness,  Marked ineresse in cere-
bellar and cerebral nerve symptoms, with complete VU, VI VII™ and X1 paralys=is on
the left.  Gradually increasing stupor with coma and death after thirty-=six hours.
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Postmortem examination, A small fragment of tumor remains in left recess alongside
of the pons, which shows considerable traumatie softening. Vb, VLI and VII* nerves
torn away during the operation.  No tumor in right recess.  Internal hydrocephalus.

Histological report on a small fragment of the tumor (Mallory): **There is no question
but that it 15 a cellular, faivly rapidly growing dural endothelioma, though mis-
lesdimg owing to its aedematous condition, which changes the appearanee of the cells to some
extent.”

More recent studies (1916) show a 1|'-.'[hil'.'|| aeoustie tumor with bands of hbrous tissge
containing whorls and a tendeney of the nuclel to il.‘ll':|"1-| arrangements (Figs. 36 and 37).
Sharply cireumscribed from this and eonstituting the larger mass of the tissue is a loose
meshwork of cells (Fig, 3%, varving in number and size, associated with ilnpl.']']-w'l lin
fibrils (phosphotungstie acid hiwematin stain).  The blood veszels in places are numerous,
without marked hyvaline degoneration.  The fibrous tissue in many areas shows extensive

]I}'IIHI|PiI' l"]!.'lJ!lul".

Fras, A7, 48 —Case VIII. Showing choarncteristic fibrons and retionlar arens.

Comment.—This was a disastrous performance which, let us hope, might
have been avoided today, for what are now obvious technical errors were
committed. At the time, the value of a ventricular puncture when an ex-
cecdingly tense eerebellim has been exposed was not appreciated; had it
been, it is quite possible that the respiratory failure recorded in connection
with the first operation might have been avoided and the tumor possibly ex-
]]1].‘-’['(1 with r-'.'ul']*i_\‘ at the first session, which is .'.IE".'L';k.".'H desirable,

As in Case IV, there was a period of respiratory cessation, though in this
instance it did not oceur until after the completion of the operation, but it
was, so far as I recall, the first experience which I had then had with t he
liberation of the medulla by removal of the areh
of the atlas in order to get below the lower margin
of a marked cerebellar pressure cone. In emergencies
this may be a life-saving procedure, as I have sinee had ample opportunity to
learn.

It was unquestionably bad judgment to undertake the first operation so
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soon after a severe cerebellar paroxysm, though as a matter of faet the opera-
tion was precipitated by our anxieties lest there be a repetition of the seizures
with a fatality. From our present point of view, not onlv is a ecerchellar
operation in two stages far from desirable, but in the light of our existing
knowledge the attempt at a total extirpation which was made at the second
ses=ion 1= a hazardous and futile one.  The experience, however, taught us its
lessons.

There iz one other matter of some clinical uncertainty which was not
cleared up until the postmortem examination—namely, the possibil-
ity of a bilateral lesion in conneetion with a gen-
eralized neurofibromatosis, for, as will be recalled, the phys-
ical examination revealed a number of cutaneous pigmented moles and soft
fibromas. Though the auditory syvmptoms were unilateral, the bilateral
numbness of the face and the pain in the trigeminal region on the side contra-
lateral to the side of deafness made this clinieally possible.  Unsuspected
bilateral tumors have been encountered during or after operation by Horsley,
Garré and others. This subject will be taken up more in detail later on in
connection with the topie of generalized neurofibromatosis.

The following i= another example of early respiratory failure after opera-
tion. The foolhardiness of attempting a total extirpation was not vet fully
realized despite the experience with Case VIII as just related.

Case IX

JALH. =2urg, No. 267420 A right acoustic tumor with advanced neighborhood and
general pressure manifestations.  Operation.  Atlempled extirpation.  Early respiratory
failure. Dweath.

Ot 11, 106, Admission of Thomas 15 B, o farmer, age 30, refereed |.I'I‘n.' D, J. Norden
of Anderson, 8. C., with a typieal history.

The patient had never been vigorous and suffered more or legs from headaches all of
his life and for many vears from spells of vomiting,

Chronelogy of present sympioms.—or about ten vears a gradual loss  of
hearing on right, with tinnitus “like running water™: deafness eom-
plete for two vears. For four or five vears numbness of the right Tace
and nnsteadiness of gait. Eyvesight always poor: failed about two vears ago
with lozs of reading vision. A period of diplopia two vears ago. (Of
Iilti" I'[HIHEEIPI':IIHIU Iy & 0 1 i I i i} ]'I' il i e t. 1']”:"":':"' IIJHH ‘Fr "u\‘l'jﬂll.‘l.

Positive neurological findings.—(A) General  pressure. Choked  dise receding with
atrophy: very low vision at present.  No X-ray studies recorded,

(B) Localizing. Marked right suboceipital stifiness and tenderness: holds head tilted
to right mastoid. (1) Cerebellar.  Nyvstagmus in all directions, slower and coarser to right,
Marked statie ataxia: unable to stand with feet together even with eves open. Falls 1o
right. Marked incodrdination right.  Slight hypaesthesia right side of body: deep reflexes,
more active right.

(2} Extracerebellar. Cerebral nerves, V0 = Right areflexa: .1r|'4_:l-|llllll.'ll sensitivity
grr*nl]}' lovwered thn:ughnm, Juw deviates to t'ighl. VIth =Elight internal ﬁ-l:|llin'| on right.
VIt = Lessened expressional movements on right lower face: lowering of taste pereeption
on right tongue,

VI = Deaf to air conduction right : no labyrinthine tests recorded.

T30 Nt WP g XTI = Recorded as negative.
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Clinical diagnosis.—** Right cerebellopontile tumor.”™
Ot 17, 1410, Operation,—A laree vieht recess tomor extending somewhat lower than

Fig., 89, —Case 1X. Showing (% 50) the fibrous area of the tumor with marked hydropie change
{hermiat '=J‘~'_'\-'|Ilr = TREEEE ] .

Fig. 40 Fig. 41

Fras, 40, ¢1.—Case [X, (Edematous bands showing fibroglia fibrils: reticulsr area {3 3000,

usual and covered by large vessels was readily exposed. A total enucleation was attempted
but was abandoned owing to a tendency to bleeding.  An extensive intracapsular extirpa-
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tion was then made. The wound was closed and there was o prompt recovery from the
anwesthetie,

The moment he was taken from the table, however, and turned on his back to apply
the final dressings, respiration ceased. He was replaced on the table and ander
artificial respiration the wound was reopened and the medulla fully exposed. 1t was feared
that there had been some bleeding but nothing was found to aecount for the respiralory
failure: spontancous breathing was not resumed.

Autopsy.—The brain was removed in its envelopes after fixation in site.  No evidenee
of post-operative bleeding: no apparent contusion of brain stem.  The upper pole, poszibly
one-third of the tumor, remains in position.  The growth is very irregularly nodular and
in addition to the general dislocation of the pons to the left from the pressure of the growih,
one of the nodules projects far into Lhe side of the pons, making a deep indentation.

Sections of the tumor were originally diagnosed as a cerebellopontile “endothelioma,”
but on recent re-examination it proves to be a typical acoustie tumor which shows the usual
fibrous bands (Fizs, 39 and 40) and well demareated arcas of loose reticular tissae rescimbling
;_.r.liﬂmn (Fig. 41, The =i !'H-;in;_r thing about this '|b_'|[“!i|"l,|_]:|_|:' rrowih 1= the 1,!,_'i;]|j'-..-.:l;|1-“4|: h:,,'-
dropic degeneration with tendeney to evst formation.  There are many vessels and in some
arcas extensive hyaline degeneration.,

Comment.—XNo apprehension concerning the patient’s condition was felt
at the elose of the operation, which had been a relatively simple and uncom-
plicated one. He was practically out of his anwesthetie by the time the wound
was closed and no respiratory embarrassment had been observed. The
prompt respiratory failure which occurred the moment he was turned from
the face-down position and placed on his back has sinee then led us to be very
cautious about placing patients, after a cerebellar operation, in the dorsal
position until they are quite conscious and we are assured that their respira-
tion is free and unaffected. To this we shall return in the diseussion of the
operation.

One more fatahity was apparently needed to drive the lesson home that at
least until our skill is greater or these tumors are operated upon at an earlier
period before the bram stem i= =0 greatly deformed, a total extirpation of the
growth within its capsule is too hazardous to be justified.  The following is
the third of the series of consecutive fatalities attributable to overradical
procedures,

CaAsSE X

JHLHL Surg. No,o 20679 Left acoustic tumor with undeveloped cerebellopontile
svndrome. Previous subtemporal decompression with two years' relief.  Usuwal suboccip-
ital operation. Attempied tomor extirpation. Death from pneamonia. Autopsy.

April 23, 1912, Admission of Joseph H., age 28, 4 merchant, referred by D, John L.
Yates of Milwaukee, with the diagnosis of a cerchellopontile tuinor.

A definite oecipital trauma received twenty vears before, the head striking
against the corner of a table: followed by vomiting, but no serions sequels,

Chronology of symptoms.—Four years ago, in 1907, periods of intermitient pain
j 1] ]l" rl oear: ey .|'|_r]_‘|.' lilt”irl[:—i, rl‘ll[" rl..,‘l_r-l'l:\::l.':;:llﬂll l]:!i":‘i il"‘]'l':l.ﬁ'l'll Illlll I'.!Illi..'I‘Il'lI (KN ]
the frontal region and eve, Three vears ago sudden total deafness in left
ear. During 1908 severe headaehes accompanied by choked dises, so that
on Sept. 4, 1508, a right subtemporal decompression was perfformed by
Dir. Yates, with subzeguent marked improvement for over two vears,

Recently discomforts have returned: ehiefly pain in left ear amd eyveball with ocens
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sional attacks of llilr::-':inl'--\- anid vomil i“g
twitehing of left

-

Oceasional numbness and
arm and leg

", oY .Il-n-r.- o I & o, : Y =
" :af A _,.,v"//:‘ - i-ur!’ s - et ‘ﬁw
e < /H- - - b J*E
'.' o ; ! '__ 1 -.-.. ; .l:?:u- ."' :‘}{J A } F .'I' . __.r"q::ﬂi-.‘
- ,"1.-'? o T e g e . "p -rf L ; p Fe
i - . .." L

lmierlacing bands i fibrous areas with zones o
hemamnstan = =i,

ilis e pperat fon |l||-l|.-| sfotungstic aeid

Fig. 44
¢ A hbrous nind reticular areas.

I'-I-li'-_ L':, |I_ :';|-;|' _1-, :‘;hn-'u|r|;:

Positive neurological findings.—(A) General pressure,  Protrusion of subtemporal de-

compression, size of hall an orange.  Choked dise of 5 D left: 4 D, oeight. No X-ray studies,
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(B Localizing, (1) Cerebellar.  Nystagmus more marked and coarser to left.  Gait
and station unimpaired.  No ataxia.

(2) Ertracerebellar,  Cerebral nerves. V= Negative. Corneal reflexes equally active,
VIt =Npegative, VI = Negabive,

VI = Left ear deal: Biriny tests show total loss of left labyrinthine reactions,

IXHe, 3ot A1 aned X 11 = Regarded as negative,

April 27, 1911, Operation.—Usual bilateral exposure. Marked pressure cone, though
fluid was finally secured after an unsuccessful attempt to puneture the lateral ventricle.
Final ;_"nm] extracerebellar CROELE of high recess tumor: 1|-]u|u:|u,c_-:h amid = n pPpose d !_1,-
total extirpation in fragments.  No operative complications.  Closure in ususl
layers without drainage.

Post-operative ]HIIt‘H.—I'.Ir';_[!L]Tihl]'_".' dhiffienltie=:  hieoonehinge and 1'u||1i1'mg: RSV
mrnaeoid l‘x!!l'rtnl'ﬂﬂu'll: all ]H."umrllllf'vd. On May £ a friction rab :!f".'t,'1rrp|_=q| followerd h"l.'
lobar pneumonia and death on the zixth day.

Autopsy.—In the upper angle of the recess a small fragment of the tumor remains;
considerable contuszion of the side of the pons.  Internal hvdrocephalus.

Histology of tumor.  Operative fragments sent to Dre. Mallory, who reported *“a fairly
rapidly srowing fibroma or, perhaps better, ibrosarcoma. The eell: show fibroglia and eol-
lagen fibrils,  They do not coreespond in any way with similar tamors in other parts of the
body, bt this may be due to the tvpe of fibroblasts from which they eome. [ think 1 have
1'..'[.|i|'|.|, -‘-JI'IIt'HIII‘ 1_|_1||'|.l:“'.‘1' iII. l]“‘ ]}.:I:‘;[ 1"|“i[“]“"|il“l'lll.ril."

A recent re-ecxamination of the tissues shows that different arveas of the tamor differ
greatly in appearanee.  Predominant are the typical fibroos bands (Tigs, 42 and 43) with
indieations of whorls and palisade dispozition of nuelei. Many arens zhow extensive
degeneration: the zone of hyvaline change about the vessels is marked (Fig. 2006)
and there iz eonsiderable pigmentation. One small area shows the characteristie loose
reticular tissue resembling glioma (e 44), but no fibeils positively demonstrated.  The
appearances fully justify Dr. Mallory's diagnosis, but the growth i= unguestionably an
aeonstic tmor,

Comment.—The case is notable ehiefly for the reazon that the tumor was
a comparatively small one with an undeveloped cerebellopontile-angle svn-
drome. The extracercbellar svmptoms were confined to the acoustic nerve,
in whieh the loss of funetion had been abrupt and without antecedent tinnitus,
The cerebellar symptoms likewise were very inconspicuons and were limited
to a variable nystagmus.  There, however, was sufhicient pontile deformation
to have produced an internal hyvdrocephalus with choked dise which the sub-
temporal decompression had served to temporarily forestall.

No ease in the entire series could have been more favorable for a total
operative removal, if such a procedure without some more perfected operative
methods is ever justifiable.  The attempt led to such a degree of contusion,
doubtless with resultant adema of the side of the pons, as to precipitate what
are the usual terminal symptoms—namely, ageravated dysarthra, dysphagia
and an inhalation pneumonia.

A simple suboecipital decompression even without touching the tumor
would probably have given this poor fellow several years of comforiable life,
and a suceessful intracapsular enucleation many more.

In the following ease, consequently, though it was one far more advaneed
than the foregoing, the procedure was limited to an extensive intracapsular
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extirpation. However, this was done through a transcerebellar approach
whereby considerable pontile contusion with marked aggravation of symptoms
was produeed.

Case XI

JHOH. Surg. Noo 27700, Left acoustic fumor with advaneed cerebellopontile-angle
sympioms.  Two operations.  Extensive imtracapsular extirpation. Recovery.

April 25, 1911, Admission of Mary C. B, age 23, referred by Dr. R. M. Wiley of
Salem, Vi, owing to intracranial trouble.  Thirteen different disgnoses had been made of
her malady,

Chronology of symptoms.— Four vears ago, following a severe attack of whooping cough,
she beeame hoarse owing to a left vocal cord paralysis, and this has per-
sisted.  Sinee this time she has suffered from “sick headaeches, ™ usually sub-
oeeipital, followed by naungea and vomiting.

Twao yvears ago oneoming deafness was first noted in left ear: inereasing: ocen-
sionally aceompanied by tinnitus. Photophobia with blurring of

vision, and latterly pericds of amaunrosis.

For one vear unsteadiness with dizziness. Also incodrdina-
tion of extremities, particularly of left arm.
For three or four months dvzarthria. For two months loss of smell

and taste; occasionally periodsof diplopia.

Positive neurological findings.—(A) Ceneral pressure. Bilateral choked dise with
beginning secondary atrophy,  Complete anosmia,  No X-ray plates,

(B) Loealizing, Suboecipital pain and tenderness, partieularly left.  Tilting of head
to left. (1) Cerebellar. Nwstagmus, vertieal and lateral: ecoarser to the left.  Marked
inecodrdination, particularly of left arm and bhand, with dvsmetrin and adiadococinesia.
Positive Romberg,  Staggering gail.  Deep reflexes inereased ;. snggestive elonus,

(2) Eriracerebellar.  Cevebral nerves. V= Loss of corneal and palatal reflexes.  VIth =
Slight internal squint on left: periodie diplopia.  VII'™ = Xasolabial fold less deep on left:
left palpebral eleft wider than right,  Gustatory sense impaired on left.

VI = Left deafness with former tinnitus; no labyrinthine tests,

X = Complete paralysizs of left voeal cord. IX', XI'"" and XI1I** = Negative, exeept
for some dysarthria and dyvephagia.

Clinical diagnosis.— Left cerebellopontile tumor.”

May 1, 148i1. Operation I.—Usual bilateral procedure.  Suboceipital bone greatly
thinned. Marked pressure cone.  Dry posterior cistern.  Considerable protrusion of
hemispheres.  Tumor, as finally exposed, thought to be too deep in recess to justify extra-
cerchellar mantpulations.  Transection of left hemisphere, with exposure of tumor and a
framentary extirpation.  Closoare as usual, without a dreain,

Posi-operative notes.—Considerable inerease in all cerebellar syvmpioms, in addition
to marked deglutitory diffienlties and thickness of speech.  Healing without reaction.  As
her symptoms showed no sign of improvement at the end of a month's interval, a more
thorough enuecleation as a desperate resort was determined upon.

June 2. 1011, ﬂp{‘:ruliun II.—The wound was l‘ﬁ:l[r['m:d amd the tumor I'L‘-d':‘(]}l_].'il"i_ij an
larine Jrart of the u'rrl't'l}':i ng cerehellar III'IEIi!‘EIJhl‘I'{‘ heing snerificed in the [rrOeeEs, The tumor
capsule was incised transversely and as much of the growth as possible was scooped out in
fragments with a blunt spoon earette.  An attempt was made to preserve the eapsule, but
it was largely detached in the process of the enueleation, and a portion of it, measuring when
] wead out about 5 em, in diameter, was withdrawn, with bat hitle |!|{'t'||it'|g.

During the course of the operation there were frequent respiratory and eardiae upsets,
the pulse oceasionally dropping o 40 per minute.  Pressure against one particular point
(vagus?hof the lower pole of the tumor appearad to elicit these symploms.

Post-operative notes.—Increased difficulty i swallowing, so that for several days
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nasal feeding was instituted to foresiall a pozsihle mhalation pneumonia.  There
were palsy of the left face and complete left trigeminal anmsthesia,  Also marked ineresse
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Frg, 45.—Case X1, Area of tumor showing (¥ 500 the characternsiic architecture of the brous areas
hamatoxylin eozin,

Fig. 46 Fig. 47

IM'res. 46, 47.—Case X[, Characteristic architecture of fGbrous and reticulsr sress (O 3000,

in ataxia in left extremities.  Gradual subsidence of these symploms during the following
gix weeks,
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General condition greatly improved by July 18: return of movement and sengation in
left face. Restoration of sense of smell.  Vision of right eve reduced to counting fingers.
Porsistence of left deafness.  She was discharged Adwg. 1, 1911,

Subsequent notes.—Last report Jan. 22, 1917, after five years.  Has been remarkably
wiell, thoueh she remains ]r!':u'!id'.‘l|]?~' Blingd sl ig deal i the left ear, Haz learned the
Braille method of reading and writing.  Numbness of left trigeminal arca persists, with loss
of taste on the left.  Able to walk only with support.  Has gained forty pounds in weight.
Is free from all pressure discomforts.

Pathological note.—A dingnosiz of fibrosarcoma was made from the tissues at the time
by Dr. Mallory. A present re-examination of the tumor, which bears a elose histological
resemblanee to the preceding, shows the tissue to be essentially composed of interlacing
fibrous bands (Fies. 43 and 46), with a tendeney of the nuclei to dispose themselves in whorls
and parallel arrangements.  There is a considerable tendeney to hydropic changes.  The
fow blood vessels show charaeteristic hvaline walls.  There are some areas of typical glia-
like tizsue without demonst rable fibrils (Fig. 47).

Comment.— The operative procedures in this case were evidently too
radical. and a transcerebellar, in econtradistinetion to
an extracerebellar. approach should always be
avoided if possible. Nevertheless the outcome, so far as fumor
extirpation and prolongation of life are concerned, served to show what might
prove to be the best way of attacking these lesions if, in the future, an extir-
pation was (o be contemplated-—namely, to remove it contents and then to
peel the eapsule away from its enveloping structures. However, the V*
and VII™ nerves were permanently injured in the process, and in view of
their intimate relation to the tumor eapsule it is hard to see how this can be
avoided in the removal of a growth of any magnitude.

This unfortunate girl, fortunately possessed of a buoyant disposition de-
spite her afflietion, is eut off from most of the enjoyment she might have had
even in her erippled state were her vision preserved, as it might have been
had the operation been performed earlier.

Ome unusual feature of the elinieal picture lies in the voeal cord paralysis.
Whether this was coincidental or actually due to the pressure of the tumor
against the vagus is not elear, though one would have expected an accom-
panying aceessorius palsy if it had been produced by the growth.

This is the last of the Baltimore series of cases, the operative
results of which had been far from encouraging, with four deaths out
of eleven attempted tumor removals—a36.3 per cent mor-
tality—and this exclusive of Case VII, in which death followed an operation
based on an erroneous loealization, Much had been learned, however, by the
varied experiences, and some optimism was retained owing to the three fol-
lowing reasons: (1) that the results of operations for cases in the series with
intracercbellar tumors were far better; (2) that there were fifteen patients
under the suspicion of earrying a recess tumor who had been greatly benefited
by a suboceipital decompression, though the nature of the growth remained
unverified: and (3) that the mortality, high as it was, contrasted favorably
with the 70 per cent mortality recorded from other clinies.

In the following cases, constituting the Boston series, the clinical
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studies have been more exact, particularly in regard to the Bariny tests and
Xe-ray studies.  The surgical results also have been more promising, with
only two deaths out of nineteen partial tumor re-
mo v als—a 10.5 per cent mortality.  The operative end results, moreover,
have been increasingly better, though in the first case of the new series, like
the last one (Case X1) of the old, pontile contusions resulting in an inerease in
loeal symptoms with dysphagia of a degree necessitating temporary nasal
feeding, were produeced by a too radieal and a repeated effort to completely
remove the lesion.

Case XII

P.BEIL Surg. Xo. 295, Right acoustic tumor giving an advaneed cercbellopontile-
angle syndrome. Partial intracapsular enucleation in two sessions.  Recovery.

Aug. 4, 1913, Admission of Miss Caroline B, 500 vears of age, referred by Dr. David
Perey of Arlington Heighis, Mass.

Chronelogy of syvmptoms.—PFor twentyv-one months  inereasing deafness of
right ear: no tinnitus. For fourteen monthe unsteadiness of gait, first ab-
served by others.  For eight months oceagional headaches and vertigo: also
incodrdination of right hand, with dropping of objects.  For four months
oecasional periods of diplopia; blurred vision; numbness of right
face.

Positive neurological findings.— () General pressure,  Cholied dise of 7 10 with hemaor-
rhages and muech new tissue,  Xeray shows evidenees of inereased tension and secondary
absorption of dorsum selle.

(B Localizing, (1) Cerebellar. :"{_'l.'.-ﬂ AgmnE variable: at times 1:-:-:1"L]|.'|!nr‘}' IO e e s
coarser to the neht ; rotary on lonking up. Positive Romberg with falling to right and baek.
Gait very ataxie.  Marked incodrdination of right hand, with adiadococinesia, dyvsmetria,
ete,  Deep reflexes exageerated, shightly greater on right.

(2) Erfracerebellar.  Cerebral nerves. V' =Consilerable right hypeesthesia with eorneal
areflexa: also motor involvement, with deviation of jaw to right., VI'"™=Nepgative: his-
tory of diplopia. VII*®" =Slight asymmetry with flattening of nasolabial fold on right,
Definite right ageusia,

VI = Complete right deafness, corroborated by ealorie tests. No responses from
riﬂ_ili ],IIJ_‘\'.II"[IL x-h‘]:’.r ‘IIII Illlr“:‘i i.l]l:'i l!ll'lll:ii"-"'.

300, Xrh ATth aned XTI = Considerable dysarthria and dysphagia.

Sept. 3, 1913, Readmission, Increaging impairment of vigion: choked dige subsiding
with seeondary atrophy.  Condition otherwize much as on previous examination a month
before

Sept. €, 1913, Operation 1.—I1 was= [r]]l::ra-eii}fqr tor dislocate the eerehellum :-s.llﬂ'n'jl.'lltl}'
to expose the recess. so that a transverse incision in the hemisphere was made and earried
down to the tumor, whose posterior pole was fully expozed,  Intracapsular extirpation of
possibly the lower half of the growth,  Closure as usual in layers without drainage.

Post-operative note.—Considerable post-operative deglutitory difliculty with inerease
of dyzarthria.  Temporary recourse to nasal feeding owing to fear of inhalation pnewmonia.
Healing per primam.  Subsequent improvement in general eondition.  Neighborhood
symptoms practically unchanged.

It was unwisely decided to undertake a seeond and more radieal proeedure in the hope
of completing the extirpation.

fct. 17, 1913, Operation IL—The wound was reopened, the tumor was aga in exposed,
and about as much of the intracapsular contents as on the former oceasion was removed from
what seemed to be the posterior and inner portion of the growth,  The tissue was cheesy
and was easily peeled away from the capsule.  Considerable twitching of the accessorins
musenlature produced during the manipulations.  The impreszion was gained that the por-
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tion of the tumor which had not been suceessfully removed was its caudad portion, which
probably had been pressing against the medulla, produecing the dysphagia and dysarthria,

i 1;".".-‘:.:-

L7
.‘*-:: ‘1..

Fis, 48 —Caszsc XII. Low power (% 80) of characteristic fibrous area (hematoxylin eosin).

Fig. 459 Fig. 50
Fias. 49, 50.—Case X1I. Hydropic fibrous area: retioular aren (3 3007,

Post-operative notes.—Marked improvement after this operation.  Healing was per-
fect, but there was considerable tension, necessitating the withdrawal of fluid by tapping on
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two oceasions.  Loeal symptoms remained as before.  Subsidence of ehoked dise, with
pallor and lowering of vision to light pereeption only,  Dischareged on Dee. 2, 1013,

Subsequent notes.—There was considerable improvement after her discharge, but she
remains helpless owing to near blindness and ineodrdination of movements on right.  She
has been free from all pressure svmptoms: deafness persists.  Last report January, 1917,

Pathological note.—The fragments of tumor when assembled in o compact mass meas-
ured about 3 em. in diameter. A histological diagnosis of “fibroma’™ was returned at the
time.

A subsequent resexamination of the tissue shows the growth to be a very hyidropie tumor.
It is {1Jm!|u_-;t-|| of the usual fibrovs bands with o I|~n:li~|u'_\' of the nueler to form whorl ar-
rangements (Fig, 45).  The bandz are very adematons in places (Fig, 49} and {at globuales
appear between the collagen fibres.  Between the fibrous zones are the characteristic areas
of lopse reticular tissue in which pseudo-gha fibres are found (Fig, 50). No hvaline de-
generation obzerved: no evst formation.

Comment.—The end result in this case from a surgical point of view leaves
much to be desired, although the patient’s life has doubtless been prolonged.
It 15 a pity that the operation was postponed until it was inevitable that blind-
ness would ensue,

Had a ventricular puneture been performed, a sufficient dizloeation of the
hemisphere to the left might have been permitted to give an extracerebellar
exposure of the growth, and a transection of the cerebellum thus been avoided.
This latter procedure, just as in Case X1, doubtless added to the post-opera-
tive complications, for had the lesion been properly exposed and attacked
primarily from below, the bulbar svmptoms might have been forestalled and
the second operation rendered unnecessary.

The surgical experiences in the foregoing =ix ca=es were most discouraging,
but the lessons were taken to heart and in the following two eases the less
radical procedure carried out in Cases ¥V oand VI was again resorted to, with
more promising results,

Case XIII

PB.EH. Surg. No. 697, Right acoustic tumor with characteristic cerebellopontile-
angle syndrome. Audiiory sympioms lor seven years. Intracapsular enucleation, Re-
COVEry.

Dee. 17, 1813, Admission of Miss :\.I_vr[h- ., age 20, a school teacher, referred h.'!" [,
Charles Ball of St. Paul.

Chronology of symploms.—or seven vears a noficeable and inereasing tmpair -
ment of hearing on the right, without initial tinnitus. Complete right deaf -
ness for past six months.

For fhive Yoars ir!t'l'l'rlbijlli.{' ineoor || i nal i on o d woa k ness O |‘ I'J-: = |1 t
hand, first noticed when writing on blackboard,

Fortwoyearsa staggering gait with especial awkwardness of right foot.

Forone vear tinnitus in left ear: also diplopia when looking to right.

IFor six months oec el ]}:i tal pains, with eervieal soreness, stiliness and tenderness,
Also nanzeq and oceazsional vomiting: blurring of vigion: digziness.
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Positive neurological findings.—(\) General presswre.  Choked dise of 3 D, X-ray
shows =ome ‘-1'|'I'l|]'|.'|:]'_'l.' ::!l.—inrl:llin'u of dorsum selle (Fie. al). No enlargement of venous
channels,

(B) Localizing. (1) Cerebellar.  Marked constant oscillatory nystagmus. Romberg
positive with falling to right and back., Gait unsteady, with deviation usually to right.
Motor incotrdination on right to usual tests: dindomocinesia, d_\'.ﬁlurd rii, e, |]'|-|~|1 Fis=
fexes active, shghtly more so on righit.

(2) Ertracerebellar.  Cerebral nerves. V' =Hypwsthesia throughout right trigeminal
area: also motor wenkness with deflection of jaw to right.  VI*=Weakness on right, with
diplopia.  VII" ==light weakness of lower right face apparent on emotional movements:
loss of sense of taste on right,

VIt = I‘_-||'.-1]:I..'_=ai_:-; of cochilear and vestibular nerves t'rrlr||1|r-14- on right: eonfirmed |:|:..'
calorie testz: present tinnitus referred to left; Merav studies of porus inconclusive,

IX*, N =Some dysarthria and dysphagia. X1 =8Slight weakness of right acees-
sorius group. NI =Tongue protrudes to right (ef. position of jaw),

A

Fro, 51 —Case X111, Showing secondary pressure thinning of dorsum sella.

Clinical diﬂfﬂ.ﬂﬁiﬁ. % I':if_'l'lr 1'l'|'4"|:|l'”1r[h||'|‘ti_ll,-' enddothelioma ™

Dec. 23, 1913. Uperation. —1 sl -‘-'-thn-l"r'l'pl'lu.| CXRPOSUTE. Clerebellum l:|J'_=.'. Marked
pressure come,  Fxploration of right recess diseclosed an arachnoid evst,
on opening which about 15 ce. of fluid eseaped.  Further investigation revealed a subjacent
tumor in angle. It was fully exposed, its capsule ineised with a blunt dissector, and the
growth bisected., The ir|1|'.'|1'.'||1.-=~ll]:|l' ]Hlt'linr] of the growth was removed as |'1:|r|1p||-'|:-|_'r =
poszible from each half of the biseeted growth,  Sharp bleeding was oceasioned at one point,
requiring implantation of a small picee of musele.  Closure. A four-hour operation,

Post-operative note.—=ome temporary inerease in eerebellar symploms.  Uneventiul
recovery: usual reactionless healing (Fig, 52), Cessation of discomforts.  Subsidence of

choked dise.  Extracerebellar symptoms unmodified.  Discharged Feb. 2, 1914
Subsequent notes (hy letter)—May 7, 1914, Great improvement in all respects.
Cret. 28, 1915, Able to walk four miles without fatigue. Awg. 25, 1916, Condition
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remains exeellent.  Vision is unimpaired.  Right deafness persists. The former ringing
tinnitus on the left has subsided: now replaced by a sound like that of a sea-shell. No
numbness of the face.  Slight unsteadiness oveasionally experienced on turning quickly.
No pressure svmptoms.  Able to do her own housework: served as =aleswoman in a book-
store the past winter,

Feb, 27 1917 (bhy letter).  Continues well.  Teaching kindergarten and acting as chil-
dren’s governess,

Histological note.—I"ibrous elements in cellular rows and whorls, mixed with a looser
tiszue resembling glioma contmning farly defimte neuroglia fibrils,  The pathologist at
the time constdered the tamor from s |Iir¢|1:]u!_:i!'rt| appearanees Lo b= ":aluw-g]'u'n"mj;
elioma.”

A present resexamination of the tissue reveals the characteristic straeture of an acoustie
tumor. The usual bands of
fibrous tizsue appear in which
the nuelei tend to be arranged
in rows or whorls (Figs, 53 and
). Between these bands are
quite sharply demarcated areas
of a loose reticular tizsue @ug-
gesting glioma (Fig. 53). There
are  mazses of  collagen fibres
with [airly perfect  neuroglia
fibrils among them (Fig. 201)
though for the most part ihese
fibrils are short, broken, and im-
perfectly differentiated.  There
are many vacuolated cells. The
wallz of the blood vessels are ex-
tensively hyalinized (Fig. 207).

Comment.—This was a
straightforward and un-
complicated  surgical ex-
perience with the best re-
sult up to this time with
the possible exception of
Case V. The tumor in
both instances had been
attacked intracapsularly,
and, as the end of the
three-vear period 15 at
hand in this patient, we
may look for a return of symptoms ere long which may necessitate a repeti-
tion of the IH’HI'I":IILI‘{‘.

This was the first of the cases in which the diagnosiz of glioma began to
be returned owing doubtless to the more eareful studies to which the tissues
were subjected and to the fact that glia-like fibrils were observed.  From a
clinical standpoint we realized, of course, that the appearance and manner of
growth of the lesion belied the histologieal diagnosis, at least on the basis of
the behavior of the usual infiltrating tumor of a ghomatous character.

Fra, 52.—Chpse XTI Condition of wound on 15th day.
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Fig, 53, —Case X111,
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o, 55 —Cnse X111,
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The record of the next patient shows how readilv one may be misled in
regard to the chronology of the symptoms of these lesions, for according to
her original story the suboceipital discomforts were the antecedent symptoms,
and not until long after her operation did she reeall the fact that there had
been “peculiar noises in her ear” and “oceasional dizzy =pells” for several
months preceding.

Case XIV

P.B. B H. Surg. No. 2047, Right acoustic fumor with an advanced recess syndrome.
Operation.  Partial intracapsular enucleation. Recovery,

Nov. 6, 1914, Admizgion of Roze C. N, aee 42 a mill hand, refereed b D, LaSalle
Archambault of Albany, with the diagnosis of a cerebellopontile tumor.  She has been
addieted more or less to headaches all of her life,

ui
B - . \

T'-I':-'. b —{aae XIV. ]"-l-r-l|||-"::-|li1l- ':||:|‘-' of leeft PyE winiilal bone with pll-ll:|:. shaoswne =ara, Niote charme-
':"li"'! iq' ||-||"\-1-I|'|' ;:.I.--||||r BinER I|-||I1-l.l"'u '\-l'ild'.

Chronology of symptoms.—About fwo  years ago onsel, with tinnitus in
]'Lj cht ear and oceazional =ucdden ||.|Z-';Z-'Z_1.' attacks, durine which she would “walk slani-
wize.”  The tinnituz was a “ringine” sound for about gix months: later a “buzzing”” and
.'ll‘.[.'lj]l s ||]|.,l: a .'-'\-1|':I||l l'rll_'l-”l"." =1Lk ]llllll. ll!.:l| 1 :"Cl"!'h]l'd il |:|1‘r'-~ mtl=t II":I.I' |1 Illlt"t =Rl TTI(JHII]IH
there was gradual loss of hearing and she was treated by an aurist for long
without avail.

]‘.'I'|.Ehll't‘]| months ago there ri]rpL'.'t]'l'll peeipital digcomforts unlike her
former headaches, associated with stiff neck and tenderness, which zoon
forced her to stop work. At the same time there were considerable nau=ea and paroxys-
mal vomiting.

For sixteen months there have been dizziness and a staggFering gait,
and for four months she has been unable to walk without support.,

For twelve months periods of amaurosis and for four months rapid fail-
ure of vizsion. Reading vision lost for three months.
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Fra, 57.—Case XIV. Poorly disposed plate of superimposed right pori, showing what was regarded as exten-
sivie bone absorption arcwued the poras internus.

Fra, 58.—Caze X1V, Patient afier operation, showing
the divergent souint.

Positive neuwrological findings.—(A)
General pressure. Advaneed choked dise
with near blindness on left: vision 20,200,
Pupillary reactions slugeish. X-ray shows
|I"EE. _'I‘!I‘ I |'|'\'..|'\1| = I_:1 r_‘-' I’I'fl.iif'lr] I:li ﬁl‘“:i
aml posterior clinoids and  greatly dis-
tended venous channels of <kull,

(B Loealizing. HII!JIJi't'i]JiT.'a| tender-
ness, more on left. (1) Cerebellar, Nys-
tammus: coarser to right.,  Some ineodr-
dination on right, with slight dysmetria,
dhndocoeinesin, amd ataxia (varies with
different examinations). Romberg posi-
tive with eyes open: falls to right.  Gait
ataxie: deviates to right and falls,

Exaggerated deep reflexes with sug-
pestive elonus on right.

(2 Mefteacerehellor.  Cerelbral nerpes,
Vb = Bilateral hyporeflexa cornealis: equa
right and left. VI'" =Weakness on right,
VIIth = Negative.

VI = Complete deafness right, con-
firmed on irrigating left ear. No laby-
rinthine reaction movements on right.
.‘\.’—I'.‘I;\':‘C r'||1 j]“ll"..lh: :“'“.‘ﬂi[‘ll.‘i il'lI'E““'LI]HII'\.'l' l‘ﬂ]t
siuggest (Fig. 57) an enlargement on the
right.

X" = Considerable degluiitory diffi-
eulty. Xt XTth, X1 = Negative.
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I.{_‘.J .Uf.h’h'{rr.l'fng;. A 'l]'i‘n'l'!"!_’l"ll.T .‘~'L|_'|Ii.|:]1 I]."i;.:. AR with weakness ol right abduceens and lefi
oculomotorius, producing a marked restrietion of movements (o right.

Clinical diagnosis.—" Right cerchellopontile tumor: endotheliom:a (7).

Nov, [0, 1914, Operation.—Usual exposure.  MMarked tension relieved by carly pune-
ture of Iatoral ventriele,  Partial inlmr‘.—t!::eul;ur rermoval of o l'i-,{hl reeess tumor whiel was
l'x|m.-w11 with zomewhat more Eljllit'11|l}' than usual, ]ﬂg]i i the anele. T]I:Ir";l:lg,."_'lhi' |:u:u'l|';|.l
extirpation the shoulder twitched several times, showing the proximity of the manipula-
tions to the TXW, 30 gped XTI nerves,  Closure as usial in layvers,

Posi-operative notes.—Marked temporary hoarseness, probably from o voeal cord

palsy. This dizappeared after a week., No other complications.  Usual perfect wound
healing (Fig, 59). Discharged fec. L, 1915, greatly improved in all vespeets exeopt for her
vision, which became stiil
further reduced (V. O. D.
230/200: V. 0. 8. 6,/200),
during the subsidenee of the
choked dise.

Subsequeni notes.
J-'.'lr:'_f 2 futs. Readms-
.-'jrl-ll l‘l:]i' |"x.:|r]3i.|l:|.[i1”] 'Hl‘[""l'
six months), Healthy and
robust: gain of 30 pounds’
welght.  Vision poor (V. Ok
D, 20/200; V. . 8. nil):
dizes white and Hat., Some
buzzing tinnitus per-
sigts mm the right ear,
which 1= apparently  deaf.
Some unsteadiness, though
walks well.  No ataxia up-
per extremities. Nystagmus
as hefore.

sepf, F, 1914, dencd-
mission  for  examination

(after two ven Conadi-

tiilrl ﬁ"lll:li.t'l.‘" L"]\:"“Il.l'rﬂ -:I.t'lll.
further improvement appar-
ent, Aside from a |]n:¢i1i".'1"'
Bomberg, eerehellar svimp-
toms are practically want-
ing: no nystagmus,  All
cerchral nerves intact ex- o Wb b £ O e s
cept the I1° and VIITth. Fra, 509 —Case XTIV, Showing wouikl after two weeks,
The vision is very low and
the acusticus remains paralyzed to sound pereeption and ealoric tests,  Further X-rays of
the porus, tuken in sever _
Feb. 22, 1917. Reports by letter: no change: condition remainsg good : leading an

il I:n-!'i1'i||-|!|:-5. at thiz time were inconclusive.

active life despite low vigion.

Pathological note (November, 1914).—Sections of the tumor (Figs. G0-63) disclosed
bundles of fibrous tissue with numerous vessels showing mural liyaline degeneration. One
area was very suggestive of retieular glia tissue with eyst-like spaces and some definite
fibrils. A diagnosiz of “glioma™ was made, but was subsequently changed to “endotheli-
oma.” Dr. Councilman's note added at ihe time to the pathologieal report is of consider-
able moment : U 4

“The main interest in the tumor attaches to the presence of the glia-like tissue within
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it. In this there are very few fibrils which correspond to glia fibrils, but they geem to be
undoubted.  Moreover the tumeor in other respects is different from the ordinary hl“ll'i]l_l.;l.'il.l
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Fro, G —Case X1V, Showing (800 charncteristic fbrowus area (phosphotnungstic aeid hemating,

Fig. il Fig. 62 Fig. it

Fras, G, 62, 63, —Cns=e X1V, Showing ( % 300 whorl arrangement of nueled i fibrogs area: fatty infiliration
of fibrous buands: reticular area.

endothehoma. Al of the nin*!':tli\':* framments have been eut, and althoush m areas it 18
typieal endothelioma, even showing the whorls of cells, in other places this is lost, There
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are also numbers of large cells filled with fat, suggestive of the compound granule eells in
cerebral softening. It would seem possible that this tumor, although essentially a glioma,
and originating in the meninges, may in places have impinged upon the brain and possibly
|:|1'm'l]'.111'c| it, andd that the glia tis=ue ]"l‘rll'l!'?-'l'll1i'l! in the tumor is rp,-,ii}- due to this,  Apainst
thiz 1= the fact that these endotheliomata have not shown any tendeney to invade, nor has
there been in agsociation with them any zhia reaction,”

A recent re-examination of these and ot her zeetions shows them Go be typical of the other
acoustie tumors in the 2eries | |'hl;_'. 601, With lr!'llill.'lr':'lr stains there 13 3 rescmblance to -
tain of the endotheliomata, but with Mallory’s connective-tissue stain the fibrous bands and
the intervening reticular areas become =harply demareated.  Tn the fibrous aress the eells
and their nuelel are less elongated
than usual, owing possibly to the
cedema of the tissue,  There iz some
tendeney of the cells to whorl for-
At ion.,

With Mallory's conneetive-tis-
sue stain the fibronz hands have o
purplish tone and the collagen fibres
are well marked.  The walls of the
blood vessels are extensively hyvalin-
imed and take a brilliant blue color.
There iz eonsiderable hyvdropie de-
generation with the formation of
evsls,

Comment.— Here again
was a typical story of an
acoustic neuroma which was
clinically  fairly  well under-
stoodd but eoncerning which
there was still confusion on a
|1i:~T:r]Hgi.t':1] hasis, n\'l'i!l_!.'.' to the
presence of pseudo gha fibrils.
The surgical procedure was an
uncomplicated one, and after
four fairly successful eases we
hadl i:(*l_{titi rty_rlitl to feel some
assuranee irl_ regard to Ilhcwv -I--x-;;.r-.i'-'-'...'..;'l.-ur-.-h;','.'.-|‘:..‘.l:;_....;.",'."..'.'.n',t..';"'.'::";!-'1:;;.'.'::Z--,L.I;"f.‘f.ilfi ok
recess operatlons, but this was  recess tumor.
effectively dampened by the
experience with the next patient, in whom a large tumor eluded exposure even
in two explorations,

Case XV

P E.B.H. Surg, No. 2112, Pronounced leli cerebellopontile-angle syndrome of recent
onsel.  Exploration and decompression: tumor not disclosed. Second exploration three
months later. Falality. Auwtopsy. Large lefl acoustic tumor,

Nov, 21, 1914, Admission of Louis J. G, 22 vears of age, a elerk, refereed by Dr. James
J. Putnam of Boston, with the disgnosis of a presumptive cerebellar tumor. Notable in
luis st ||j.-i1n:u'_'l.' 5 o ri E ht otitis media twelve VOArs S, with .-alﬂi.kit'qlll'n[
ihl[l:lil‘lr]l‘llr of hearing,

Chronology of symptoms.—For two yvears inereasing d e a f ne s 2, though onset, aceord-
jl].g LAY |J.:I,T'i.l!r]|‘.'-' i||1||'|'|=n|'-e'r:1ri|||r|r began sixteen months ago.with staggering gait,

b
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U year aEn oA ]Ii'F'j'I'i of vomitin E-; hoeadd H L || (& ;|||l| |~4' YET, |]|'_'|gj:|i_|,=.'|-ri

‘stomach  trouble™:  headache and daily vomiting have persisted. Suboeei p -
tto-frontal dizscomlforts on left. Failing vision of late with
periods ol aInanross Vomiting frequent and disiressing. =hirht dizzine==* no

rotation of nl:-jl'“l 5

Positive neurological findings.—(A) General pressure. Advaneed choked dise of 3 1.,
receding with atrophy:  vision (h 5, 207200, O, D, 20/50. Periods of amaurosis,
The X-ray shows advanced secondary pressure changes in the sella and greatly enlarged
vinous channels

By Lowadizing, =heht et hll]llll'l'i|ljr:|| teryderi 54, Hl';l,-] tlted to J'i;:]ll :-:F|n|_[||[q-t'
i, 64), thus relaxing left suboccipital region,

1) Cerebetlar,  Nystagmus, horizontal and rotary: jerks coarser to right. Romboere
glight, Gait somewhat unsteady: wide
base: turning awkward: progress on
all fours without difliculiy. Consider-
able ataxia left arm and les, with diado-
cocinegia and dysmetria.,

Deep reflexes all hyvperactive and
ey,

(2 Extracercbellar, Cereliral nerrves,
T = Definiie skew  devigiion (Fig.
G4). Vth=1lyvporeflexa left, with slight
hyvpeesthesia left face.  Jaw deviates
to left. VI =Left abducens palsy
with diplopia. VII*= Slight droop
right faee,

V111t = Deafness on left without
tinmitus: impairment on right (of, old
otitis). Calorie and spinning tests give
o reaction movements from the left
labyrinth, The X-ray of the porus
acusticus internus is inconclusive.

[5ch Xt XT% and X1T%W=Con-
sidderabile dysarthria and dysphagia.

Clinical diagnosis.—* Left cerebel-
lopontile-angle tumor,"

Nav, 23, 1814, Operation I.—The
usual bilatersl suboecipital exploration.
An unuzual degree of bleeding oceurred

||.|.|.|'i|Jﬂ' l||I|' .'I]||ﬂ'”ill'h., |I|'|'|""-\-"-~?I|,'I|il:]:_r i1l
Fio. E—Cuse XV, Condition one month after the iree  CAT1Y ventrieular puncturs. Bone very

S S thin and perforated by many vaseular
emissaries.  Marked  pressure  cone.

An unsatisfactory exploration in each recess failid to diselose a tumor.  Closure.

Post-operative and subsequent notes.—Usaal satisfactory primary wound  healing
Fie., 63), but convaleseence was protracted and the ||;|riﬂ|1 was not dischareed until Jarn.
4, 1914, there having been no obvious improvement in his eondition aside from the relief of
headaches, It should be stated, however, that further ealorie tests on December 25 showed
a return of slhight thoueh definite reacetion movements to erold in the
left ear, and slight s 0 u n d perception while the right ear was irvigated,

Feh, &, 19§35, Readmission, Considerable advanee in loeal EVINPLoIms |i1-=~||1||- grepersl
improvement and gain in weight, Bedridden: falls heavily backward when put on feet.
Marked dysarthria and deglutitory diffieulties. Respiration at

times difficult and irregular.  Characteristic position of head.  Protrusion of decompres-
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sion woundd. Some tinnitus referred 1o boih  ears Both fork and Galton

'L‘-'llt=1ll' .tliL"lI':I'- heard on left :\'||..'."|'I'\..| II I|_‘-'I:..'Illl.i-' 1m0 Ol | nation of the ||-'|
arm and leg.  therwise the cerchellar and extracerebellar svinpioms abont a2 before and
potnt definitely to a left reeess tumor. Further exploration advisod

Feb, 12, 1915, Operation 1I.—The wound was reopened in the line of the original in-

cision.  Protruzion and adhesions prevented satisfactory exploration of the anele. so that 2

transeor jel IEEI=0000 Wi r||'|-£| I|_|'1|I|'_'i| O TE TR |!l'||||~|']|l'|l' RS AT RTR N ihie

tumor, but it lay at such a depth that safficient exposare for the intended intracapsular
1

enucleation was i1||!|u:~.-!|>|-- The wound was elosed.
Owing to respiratory embarrassment the patient was left Face down on the operating

table for the remainder of the day.,  He regained eonsciousness and appeared to be in good
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condition,  On being removed from the table, however, and placed on his side at 10 p. m.,
I'l-:~'||'Lr'.'|r'LuJ|.-a Elnluwlirlh'h' ceased . were restored, buat after o time ez :1_!:.'I.in |Jl'rlt|;llll=]ltl_‘r.
Postmortem examination.—Marked pressure changes in the skull, which is thinned
and digitated and practically without diploé. Calvarium in places thin az parchment.
Porus acustions not examined.  The cerebellum is unusually large.  Many villous hernia-
tions over the tips of the temporal lobes.
The fumor (Fig, 66).—In the loft reeess is o very large, nodular, cone-shaped acoustic

tunme sbout 5 em. in its longest dinmeter, which has crowded the cerchellum and pons
away from the angle.  Its upper surface corresponds with the under surface of the tentorium
anmed 1tz lower surface to the wrreealarities of the foor of the 'I:lll*-l“"l‘i.lll' fosza.  In COTTCSPHL-
denee with the situation of the porus 18 o circular defeet on the surface where t h e
capsule has been torn from 1ts attacehments 1n the dilated

Fia, 67.—Case XV. Bhowing (3 80) hydropic interlacing fibrous bands (phosphotungstic acid hematin.

auditory canal (¢f. Fig. 196). One special nodule of the growth has deeply
indented the medulla in the situation of the olive. On dizlocating the tumor outward o
delicate attachment to the brain stem, apparently representing the VIII®™ perve, can be
made out,  The VI and V0 are stretehed out over the anterior surfaee and clongated toa
length of 5 centimeters. At the posterior pole the IXt%, Xt and X1 are similarly greatly
elongated.  To this we shall return in Chapter VII when dizcussing the pathology of these
lesions.

fistologically the tumor, which might easily have been designated a ¢ fibroma’’ (Figs.
67 and 65), shows the characteristic varied structure of an acoustic tumor. It is chiefly
composed of mdematous interlacing bands of fibrous tissue with a marked tendenev to
whorl disposition of the eells about the smaller vessels, The eollagen fibres are very
abundant, Sharply demarcated are the areas of loose reticular tissue (Fig. 69) t'-l._".‘SI!‘ﬂl]’_!liIl".[
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glioma with pseudo fibrils.  Many cells have undergone a fatty change.  There is hyvaline
about many of the blood vessels. The medulla and cord show a seattering of descending
degenerations.

Comment.—The chronology of symptoms in this case was not elear and
some confusion arose because of the relative bilateral deafness.  And it is
important to note that despite the large size of the tumor
and the complete gross disappearance of the acous-
tic nerve, some hearing and slight reaetion move-
ments had returned after the decompression.

The first operation was difficult owing to great vaseularity and extreme
tension, and as there was no assurance from the clinieal studies as to the char-
acter of the lesion, the exploration was doubtless a half-hearted one and the
procedure was abandoned with the mere effort to relieve the intracranial

Fig. = Fig. 0

I'igs. 68, 69.—Caze XV, Showing very eellular fibrous area and characteristic reticular area (% 3000,

tension. Lven so, it is remarkable that so large a tumor could have escaped
observation when the left recess was investigated.

The brief period of relief following the decompression indieates that a
palliative suboceipital eraniectomy, even with a
wide bilateral defect, may give only a briefperiod
of relief from the pressure of a large recess tumor
despite the exeellent results in many other cases in the series (¢f. Cases IV,
NXVII, XXXI and XXXII) with presumable though unverified acoustic
tumors which have been long benefited by this temporizing measure.

The postmortem study of the tissues from this case have been most in-
structive and will be further deseribed in the general diseussion of the pathol-
ogy of these lesions.

The following case further illustrates the possible preservation of some
auditory function even though the vestibular nerve may appear to be com-
pletely paralyzed.
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Casre XVI

PBIH, Surg. No. 2003, An advanced left acoustic tumor with characteristic yn-
drome. Intracapsular enucleation, Recovery. Primary diagnosis, glioma.

May 14, 1815, Admissien of Andrew M. P, 48 vears of age, a stone cutter, referred
from the Massachusetts Charitable Eve and Ear Infirmary through Dr. James Aver, with
the dingnosziz of Dumor,

Chronology of symptoms.—For ecighteen months tinmitus “like escaping steam”
in left ear, later in both ears. Loss of hearing on the left. :

For twelve months vision failing: unable to read for three months: of
laate, periosds of amaurosis.

For six months attacks of dizziness with stumbling and stageering
to right: oceasional falling,

For five months periods of severe suboecipital pain accompanied by
retraction of the neek.  These seizures, which sound like cerchellar fits,

L
ae

Data lﬂ'haa, I (§is~

Fira. 70 —Case XV A good example of the so-called bingzal hemianopsia which may aceompany e atrophy
seeondary 1o o choked dise following obstructive diliation of the ventricles,

have often heen followed by a loss of eonseiousness and convulszive movements which in-
volve the entire body,  Of late they have oveurred as often as four or five times a week,

Dieapite a negative Wassermann reaction he has had a prolonged antiluetic treatment
with salvarsan before entrance, owing presumably to the presence of Argyll-Robertson
pupillary reactions.

Positive neurological findings. —(A) General pressure. Choked dise of 4 D with exu-
dates and hemorrhages, subsiding with atrophy: vision 20200 Fields (C. 5. Walker)
show a2 binasgal hemianopsia (Fig. 70) with hemiopic pupillary reaction.
X-rayv shows dilated venous channels and secondary pressure absorption of the sella (Fig. 71).

(BB) Loealizing, (1) Cerebellar.,  Suboccipital tenderness.  Cerebellar opisthotonoid
seizures.  Nvstagmus in all directions.  Romberg positive.  Gait unsteady, tends to right.
No definite ataxia, station and gait vary greatly from day to day: often normal.

|'.I|_hr'-!:| reflexes hrisk to il:'{;uqzi']‘miun: groater left than I‘i,f_',|"|l.

(2) Ertracerebellar. Cerebral nevves. V"= Negative, corneal reflexes equal, VIt =
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Fra, 72.—Case XVI. Showing post-operative left Fra. 73 —Case XVI, Showing wound after two
f-!l.l'”ll |F!|.|-'I.:'-."I!". Wi ks Noke senr of old, unrecorded .-|'!|.||| weondied
el s is often revealed on shoaving.
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Negative: history of diplopia. VI =Slight but pereeptible expressional weakness of
right lower face,

VI = Constant bilateral tinnitus.  Apparent complete losz of hearing on left, though
fork oceasionally heard and possibly some bone conduction preserved.  Repeated laby-
rinthine tesis (Bardny) give practically no reaction movements on left: normal responses
on right, Left porus acusticus internus reported larger than right (later

re-eanrnintion makes thiz doubtfual).
IXCh, Nk N g XTI =Some thickness of speech and diffienlty of swallowing,
(C) MWisleading. The convalzive attacks. Visual hallucinations with after images.
Unequal pupils, left lareger than right, with Argvll-Robertzon reactions.
Clinical diagnosis. Extracerehellar tumor of left recess,” according to the record.
May 21, 1915, Operation.—The usual bilateral suboccipital eraniectomy.  Owing to

- - ol =
o
£ J"; < ?‘“.1. 37

=

Fra, 74 —Case XVI Showing dense interlacing fibrous bands on the right and a degenerated hydropie anea
on the left (phosphotungstie acid hematin:  20s0).

tension a ventricular puncture was necessitated.  Exploration of the left recess exposed
what was taken to be a large, thick-walled lateral cistern con-
taining an abundanee of yvellowish fhnd.,  After the evaecuation of this fAuid further investi-
gation revealed a typieal angle tumor. A radieal intracapsular enueleation was earried out
without difficulty.  Clozure without drainage.

Post-operative notes.—No  dvaarthria or dysphagia, but the manipulations had
led to a palsy of the left abducens and left facial nerves (Fig.
72). Healing without reaction (Fig. 73). Temporary increase of incoordination of left
side with added i.l1IFILlir]!II'I]| of gait. Subsidence of choked dise with ]!ll':ll"lif‘:li blindness,

—
i

The general picture, however, improved greatly, and he was discharged July 18, 19715,
Pathological note.—" The cell are arranged in parallel fashion and in places are massed
with whorl formation. Blood vessels with extensively hyalinized walls.  Many axdema-
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tons areas and patehes of degeneration.  Numerous p=eado fibrils which stain blue with
phosphotungstic hematoxvhin,  Diagnosis: *Gliomes, "

Recent studies show that the tumor is a typical acoustie growth.  There is an abundanee
of pigment representing old hemorrhagie areas; numerous small, glioma-like eyvsis in the
patches of degeneration; typical fields of characteristio locse reticular glioma-like tissue,
Though the degenerative processes are unusually extensive, the character of the tumor is
unmistakable (Figs., 74-76).

Subsequent note.—Ocl. T, 7906 (17 months later). A letter from his phvsician, D,
‘1."I.'nu|||:'l|.1T_L of Barre, YVermont, reports mearked j]n|rl'{w:'|m'r|l. even i vision.,  Faeial I"-'"'-"-I.'l'-‘-:iﬁ
improving,  Bilateral tinnitus persists: deafness of left ear not absolutely ecomplete,  No
abnormalities of gzlil : ahle to walk inn;_r distanees witlhoui ilull':_':u{*,

Comment.—Attention may be drawn to a few points.  The case furnishes
a good example of what has been termed a binasal hemianopsia,
a form of field distortion which sometimes cecurs when a choked dise is sub-

& Fig. 76

Fras. 75, Th—Casc XVI. Showing a hyvalinized blood vessel at the junetion of a Gbrous spd retiealse gren;
retienlar arei.

siding with atrophy. The subject has been discussed by C. B, Walker and
myself* elsewhere, but this is even a better example than was available at the
time of our report. It may be added that so far as preservation of vision is
coneerned, operations are alwavs undertaken at this late stage of a choked
dise with discouragement.

The character of the tinnitus referred to the right as well as the left ear
suggestod a IJ(::-::-zihlv bilateral lesion, but the exploration of the right recess
was negative.  The faet that on the affeeted side some hearing has been re-
tained, whereas the labyrinthine reactions were lost, suggests, in support of
Henschen's view, that the vestibular nerve, in this ease at least, rather than
the cochlear braneh, was the primary seat of the tumor,

The histological diagnosis of glioma which was made, despite the gross
appearance of the tumor, shows how confused we still were even a year ago
in regard to these growths.  The piece of tissue from which the original see-
tions were made and on which the diagnosis was based fully justified the im-
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pression, and only as a result of recent and more exacting studies was the true
nature of the lesion certified.  To this we shall return in the diseussion of
Case XXII and in subsequent chapters.

The ||i.~lllr|‘j.' of the following ease shows how misleading may be the gastrie
syinptoms complained of by persons with intraeranial disorders, the patient
having been admitted to the medieal serviee with a diagnosis of gastrie car-
cinoma. The ease is one of the few in the series in which the extra-
cerebellar symptoms were practically confined to
the acusticus alone.

?‘“l . . |
N | SRl .
AR G LRE el B T
Fug, 77.—Canse XVIL Showing charaeteristio Fra, 78.—Caze XVII. Wound on 12th day.

position of the head in oo rght recess tumor,  Post-
cperrnbivie might facinl pelsy

:

Case XVII
P BB H. Surg. No. 3052, Right acoustic tumor with imperfectly developed cerebello-
pontile-angle syndrome. Operation.  Extensive intracapsular enucleation. Recovery.
Moy 30, 1815, Admizgion (o the Medieal Berviee of Joseph 1. Mel.., age 53, a wheel-
wright, for gastric syvmploms.  Stasis and anacidity were found. Fresumptive diagrosiz:
“gastric carcinoma (though Neravs negative) with eerebral metastaziz"” in view of the
choked dise. A diagnosis of “tabes dorsalis” had alse been made, until disproved by a

negative lumbar puncture,  Transferred to Surgieal Service June 8.
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et

i

Chronology of symptoms.—Three vears ago noticed roaring and buzzing sounds in the
head,  After two Vs the tinnitus beeame =0 bad it would keep lnm awake, amd af
this time, viz., one yvear ago, e began to grow deaf in right ear. Soon attacks
of dizziness oeourred.

For one vear oceasional fecting parmsthesios over right face, tongue

For three months
failing vision, VFortwo months vomiting and continned tinnitus: he eannot
tell in which ear. Forsix weeks unsteady gait. Worked until two months Az,
Loss of twenty-five pounds’ weight in four months

Positive neurological findings.—(A) General pressure. Choked dize of 4 1. with hem-
orrhages and pallor of beginning secondary atrophy.  Pronounced vomiting.  No radio-
graplic evidences of increased pressure,

and teeth, For six months frontal headae hes @ nover severs,

T, T, Case X Y11 _‘\'-l:l,_'. of right mastoid at the second mel riesion "l"'lrlf"l"" l n= '\-lll“'-!ll!‘ ohacra=
tion and possible shight enlargement of the porus interpns (o). Porus externns (peee, ). Sote the see-
apdary sellar thinning.

(B) Localizing. 1) Cerebellar,  Fine, poorly sustained nystagmus to right alone.
Slight incodrdination of right arm and leg, with conrse tremor,  Staggering gait deviating
to right: variable. Romberg variable: tends oceasionally to fall to vight.

|}|-|-'| reflexes slupgish on right: active lefi,

(21 Extracerebellar. Cevebiral nerves, ¥V Nogative, Corneal reflex normal,  His-
tory of paresthesias. VI and VI = Negative

VI =Complete cochlear and vestibular nerve paralysiz,.  No ealorie reaction move-
ments,  Responses normal on left. No note of condition of porus acusticus.  (Later
study newative, |

[Xt to XII'"h= Negative. No dysarthria or dysphagia.

() Misleading., Ligrhi '|H||ril lareer than left tieht leg smaller and wenker than

left (old pu]inrnj.'r-]ili.-'."I.
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Clinical diagnosis.—* Rieht cerebell iponbile-angle tumor ™ acoustic lesion not ;.F;..-.;-Hi.-.]_

June 22, 1915, Operation.—The usual bilateral suboceipital craniectomy. The ten-
ston wis not great and a ventricular puncture not needed.  No eerchellar pressure cone,
bt a large ||||---'|-_l'in-r' clEtern wiis Present. The LiLmor, which was |':|,|r}|l'-:] :!I_:l. ey stedl !|Ij:i-:|,
was readily exposed, its position being more posterior than wsual and impimging on the
bundle of nerves passing into the foramen lacerum, where the growth was distinetly adher-
ent.  The capsule waz incised and the comparatively non-vaseular contents were almost
entirely seooped out, leaving the thin collapsed outer shell of the growth in place. Wound
closure without drainage.  No complications.

Post-operative note.—Considerable hiccoughing and some temporary  dyvearthria.

Paralysisoftherighit facial (Fie 77) and of right albdueens.  An extensive

herpes developed over the
right trigeminal field, Healing
per priman (g, T8).  =Subsi-
'!"IL!'!' il "ll.‘l'l'i.l'll IIi."-I'_ _I'.ﬁ]:ir']-ci'l'i
improvement in all other re-
:-|II'I']-C, IJ‘].—I'L.‘H':’I'li: Cril | ';"_.'.' I5
with  possibly some re-
turn of hearing in the
right ear

Subsequent notes.— Adug.
2, 1816, Exarianation afte
one year. Very good condi-
tion: at work: walks with prac-
tieally no mstability, though
Romberg positive.  sShght dvs-
metria of right arm.  Facial
paralysis still complete,  and
right deafnesz also, with no
present tinnituzs. Corneal re-
flexes normal.  No headaches
or vomiting. Reading vision
retained.  N-rave of pori in
terpreted as showing a dilated
meatug on the right (Fig, 79,
Twenty pounds’ gain in weight.,
Vb aped VIS ynampaired.,

Mar. 23, 1817, Re-cxmm-

Lriat e, Hias  been having

Fra, 80.—Case XVIL  Absence of suboceipital protrusion:  after Neray exposures of tumor area.
EWies Yimurs. I == L - ¥

weneral condition remaing ox-

cellent. Mo pressure  sympe-

toms; no protrusion (Fig, 80 Cerehellar: Romberg remains ]l:wiliﬂ*; a fow JLj.'.-I:l;:IJmi-|

twitches to either side.  Cerebral nerees: Total paralysis of right VII* and VI persists,
Corneal reflex normal,  Sterco-Réntgenograms of the pori show the right meatus internus
to he unehanged,

:illh!ilﬂﬂi{'ﬂ.] note.— 1 lie ]li?—flllrlgh':l] report upuon the fumore |'|-:|4'-_|||1-||]_-h ealled atten-
tion to Aprpearanees |'i'.--!-r||}-|ir|1: a fibro-endothelhioma (Fig. 310, whereas in other F||:|.|'|-_- ihi

tizsne suggested an axlematous glioma.  No caleareous (psammoma) masses observed,
v dharnosiz of “endothelioma ™ was riturned.

A recent review of other fragments of this tissue shows it to be a characi eristic acotEtie
tumor with fibrous bands having whorl dispositions of the nuelei, marked hyaline changes

about the veszels, and a few areas of loo=e reticular stroeture resembling elioma, thoueh
£

contaimng no demonstrable fibrils,
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Fra, s1l.—Casze XVIT.  Aven from fumer giving sugeestion of endotheliomn from the areangements of the cells
mroinid ]l_'.'.'llill]..':r'l] areas.  Aost of the Geld of retiendar tissae (3 80 lwematoxylin cosin.

Fig. 82 Fig. 54

Fras, 52, 83, —Case XYVILL  Showing fibroas and relicular arcas.
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Comment.— The case is notable for the fact that the extracerebellar symp-
toms at the time of admission were confined to the acusticus and, as was true
also of Cases X and X VI, there was not even a loss of the corneal reflex. In-
decd, the cerebellar svimptoms were also inconspicuous.  The faet, however,
that the VII'™ nerve was closely incorporated in the eapsule of the growth
though without functional impairment is shown by its having been perma-
nently damaged by the supposedly intracapsular manipulations during the
enucleation.  As demonstrated at the operation, the IX™ X apd X
nerves were also stretehed by the growth without any interference of funetion.

The suggested temporary return of some hearing in the affected ear after
the operation was possibly largely subjective. It eould not be conclusively
proven, and at the time of his recent examination the VIII*™ paralysis subjec-
tively and objectively was again complete.

The following ease furnishes a typical example of the full blown sympto-
matology of an acoustic tumor. It was the first ease in the series to be re-
ported as having an unmistakable enlargement of the internal meatus, but
later recourse to stereoscopy has shown that this was an error of interpre-
tation. Fortunately the operation was performed early enough to preserve
normal vision. The surgical result, as in the two preceding eases, was favor-
able,

Case XVIII

BB H. Surg. No. 3191, Left acoustic tumor with typical cerebellopontile-angle syn-
drome. Intracapsular enueleation. Recovery.

July &, 1515, Admission of Leon G, age 53, a shoemaker, referred by Dr. John Sproull
of Haverhill, Mass., with the diagnosis of “a cerebellopontile tumor.”

Chronology of symptoms.—For four or five years tinnitus of left ear,
with impaired hearing advancingtodeafnessin the course of three vears. Frontal
headaches from the outzet; also attacks of verti go and dizginess,
which have been constant for s1x mont hs,

For one vear numbness of left face and tongue, and loss of taste.

For six months staggering gait, thickness of speech, and de-
glutitory difficulties.

For four months suboecipital pains radiating through to forehead,
chiefly on left and associated with stiffness of the neck. Reeent blur-
ring of vision.

Positive neurological findings.—(A) Gencral pressure.  Bilateral choked dise of 4 1D,
with hemorrhages and exudates,  X-ray shows dilated venous channels.  Absorption of
posterior surface of dense dorsum selle (of, Fig. 59). -

iB) Loealizing. Head tilted toward left oceiput: hyperflexion painful: some tender-
nesz on pressure, (1) Cerehellar.  Nyvstagmus lateral and rotary: equal right and left.
Meaderate coarse ataxia of left arm and lee, with dyvsmetria and impaired diadococinesia.
Romberg positive.  Gait unsteady.

Deep reflexes active and equal.

[y Ertraeerehellar.,  Cerchral nerves. Vihe=Left corneal areflexa with Il}'p:l‘.‘-‘-[ lesia
over entire left trigeminal aren.  No deviation of jaw. VIh=Negative: history of dip-
lopia.  VII'" = Widened left palpebral eleft, and corner of mouth droops.
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VIII*" =Total deafness on left, and complete loss of labyrinthine reactions.  X-ray

of porus acusticns shows a presumable dila-
tation of the left internal meatus (ef, later
note).

IX Kth and X1 =%arked dysarthria
anid dyvsphagia.  XII'"=Tongue deviates to
right.

Clinical diagnosis.—* Loft cerchellopontile
tumor.”

June 132, 1815, Operation.—U=aal hilad-
eral ecerebellar exposure. A large posterior
eistern disclosed without definite pressure cone,
Exposure of tumor in left recess: partial intra-
eapsular enuecleation: chiel mass of tumaor
measured about 3 cm, in diameter (Fig. 540,

Post-operative notes. —Uneventful eonva-
lezcence.  Patehes of herpes on left Vb skin
field. Healing without meaction  (Fig, 85).
Alarked subsidence of practically all cerebellar
gvmptoms. lmprovement also in the extra-
coerchellar group, shown partiealarly in the Vb

DU g

!I1I.I|1[ li'
L 3 £l

Case XVIIL  Plotograph of chief mass
af Lumor removad (oot size).

and VI, though the left acoustic paralvsis remained unmodified, Discharged July 30, 1915,

Frg, 85 —Cnse XVIILL  Showing site of operation after (hees
wirirkis,

Subsequent notes,——Sept, 25,
1915, Reports for examination:
“Well onough to work™:  zome
dizgginess: some  involvement of
the Vb and VI persists and the
VITT™ remains paralyzed.

Aug. 17, 190, Returns for
examination. Very well: at work.
A gain of 40 pounds in weight
il"igr-'. ®iG, 87, ®%5)., Vision nor
mal, Nao diplopia sinee operation,
Dise flat: eap reformed.  Practi-
eallv no eerchellar  svmptoms,
Persistenee of left deafneszs and
zomne numbnes2 of Giee and tonguae,
with loss of taste.  Purther X-ray
studies (single plate) of the py-
ramidal bones show an apparent
abzorption defect in the region of
the left internal meatus (Fig, 500,

Mar, 23 1917,  Ke-eraminn-
F.'IIEJ . i I:IH ]H'I'll h:l'\'i"g x-l'.'l}.'
treatments  directed towand  the
geal of the lesion.  General con-
dlition remaing excellent, At work:
full time, stitching shoes in shooe
factory., Practically no symptoms
excepl persistent total paralvsis of
the VIIT® and slight hypaesthesia
of the left V5, Benewed studies

(stercozeopic) of the pori show that the early impression of a dilated porus on the right

was unfounded (of. Figs. 228-231),
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Fig. Si Fig. &7 Fig. 88

15 months, showing gain in weight: absence of protrusion:
| I"\.IJI'I'--\.III||'|I ROV RS,

Pros, 86, 57, =8 {Cose MYV Combition st
=3 pnanelny

meatis
o by 10

ion bringing all r_
sOrpLIGIL IEnEIr

IMie, 80.—Caze XVIIL.  Plate taken (Aug. 17, 1916) in an unfavorable posit
near Logether on the field.  Showing (arrow) what was then mistaken to bo an ab
mm. ©f the left meatus internus,
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Pathological note.—Fragments of the tumor were reported s showing mostly fibrouns
fissue with nuclel :|l'l'r|ll;__f=‘l[ in whorls. [hiagnosiz; “Endothelioma.” A later and more

A T T R i kY
i "\ LQL ‘??r: ‘:‘E -\
L

[ AR

Fig, 00, —Case XVIII. Typical fibrous area to left and leose retienlsr aodematons feld to right bl | H
Bermtoxylin cosing.

Fics, 91, 92 —Case XVIIT. Showing (% 2300) asrchitecture of brous aml reticuler arens,

thorough study has shown the characteristics of a typical acoustic neuroma (Figs. 90, 91,
02, Thers are :.;h:”'lﬂ:.,' demareated bundles of fibrous tissoe with r;lil'll_'l-' charaeterizie
i
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dl?*Ill'-"lllfllr- of the nuclei in whorl and F1:1|I.=':|-i|- arrangements: alzo many arens of loose

retieular tissue, in w |!i.l'}|1 hlr'l."-r"l'l"l'_ Fiie ||!|[||-- WO 1||:-r|"||4-.| |',;1||-d,

Comment.—No more typical example could be given of the svimptomatol-
ogv of one of these acoustie tumors (though it does not include, az we at first
supposed, a dilated poruz), nor could a more favorable immediate .-;ur_L:E:';l]
outeome be desired.  With the knowledge, however, that the tumor removal
i= incomplete and the recollection of the experience with the earlier patients
in the series (e, g, Case 111), the necessity of some further intervention in the
course of a few years must be expected.  This period i1s awaited with greater
equaninity than in the case of some others in the series, in view of the patient’s
ability, meanwhile, to resume his occupation owing to his unimpaired vision.

The patient whose history follows, doubtless on the basis of the three fore-
going fairly successful and uncomplicated operations, was subjected to a more
radical attempt i the direetion of a complete enucleation than had been ven-
tured upon =ince the sorry experiences with the last cases in the Baltimore
BOTIeS,

Case XIX

P B H Burg. Noo 54497, Right acoustic tumor with an advanced cerebellopontile-
angle syndrome.  Contralateral symptoms pronounced.  Attempied radical exiirpation.
Pneumonia. Death on seventh day.

Fig, 4. —Case X1X, Bhowing sccondar absorption changes in sella, Dorsum sells represented by a thin
plate,

Sept. 2, 1915, Admission of Ida M. W., 47 vears of age, referred by Dr. C. A. Ball of
Muncie, Ind.

Chronology of symptoms.—For three vears tinnitus on right followed by rela-
tive deafness, the intensity of which fluctuated and markedly improved following

a period of local treatment.,
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F'or two years suboceipital discomfiorts and eervieal stiffness: also
marked dizziness with falling attacks (vertiginous?

For eieghicen months disturbancee of vision, neressing to pr;u-rlu'.'ql
blindness for past eight months.

For one vear staggering gait: alto a sensation of numbness aecom-
[::lllil-l| ]I_‘.' a “drawing up of right face.”

For eleven months permods of diplopia: also naunsea and much vomit -
1ng, pl'n_il'rlih' in character,

For eight months numbness and neuralgiec paing on both sides of
face and tongue: in consequence an operation for enlarged turbinates
was undertaken without relief.

Of late marked o ysart hria: al=o many |!i:~'-|:!':'.=:.=a[n;: Op isthotonoid
geizures (ecerchellar attacks?), lasting several minutes, with rigidity, arching of back
and occasionally consciousness is lost,
Congidderable mental deteri-
oration.

Positive nearological findings.—
(A} General pressure. Choked  dise:
right, 414 D.: left 6 1. with hemaor-
rhages and secondary atrophy, Ex-
tracranial vascular dilatation with
exophihalmos,  X-rvay: secondary
pressure absorption of sella (Fig, 93):
eilargement  of  venons  channels,
Mentality impaired: drow-
sine==: disorientat won.

(B) Loealizing. Suboceipital ten-
dernes=s and discomfort on  flexion,
(1) Cerebellar. Nystagmus very brief:
few jerks only., Conjugate deviation
poorly sustained in both directions.
Romberg positive: falls to right.
Ciait very unsteady: progression im-
]H::a::ih]t'. Marked cerchellar ineoir-
:Iiu:ﬂinn, ]H,Iﬂir'll.]:l!'ll'n‘ of right arm
aned leg (ataxia, dysmetria, adiado-
coeinesia, efe. ).

(2) Extracerchellar, Cerebral nerves,

Fre. Wi—Case XIX. Showing the amount of tissie re- Vi = Bilateral arcflexa: also hilateral
meoved,  Clollected fragments.

hyvpaesthesia of skin and mueons meme-

branes.  Deviation of _i:l‘.'m' to left.
VIt = Slight weakness of both abducentes.  VII'™® = Paresis of right lower face, shown only
on expressional movements: bilateral parageusia,

VIt =Right deafness with “roaring™ tinnitus.  Bariny tests give negative laly-
rinthine responses on right. Right porus acustieus internus appears larger than left
(Figs. 94, 93),

[ Nth g XTI = Slurring speech. X1 = Protrusion to left; variable.

Clinical diagnosis.—* Extracerebellar tumor, probably of right lateral recess,” as re.
i'!“'ll"‘\li.

Sept. 4, 1915, Operation.—Usual bilateral exposure.  Subocecipital bone found greatly
thinned and vaseular.  Puncture of lateral ventriele to relieve tension.  Fxposure of tumor
extending far down againsgt side of medulla.  Thorough intracapsular enucleation (Fig. 96)
followed by extirpation of lower two-thirds of the vaseular eapsule, which was peeled from
the side of the pons and medulla with but slight bleeding.  Closure,
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Post-operative notes.—Marked merease of dy=arthria with dvsphagia.  Inhalation
bronehitis with subsequent pneamonia and death on September 10,

.-\.lillll'll-:}'. Brain removed after frxation tm sl N noste on the condition of ihe porus
acusiicns,  In the right recess is found the apper pole of the tamor (Fie, 975 which e ,;,H;_;h_
of little more than a shell of the capsule, from which most of the contents have been s o]

out. No evidencesz of tranma or contusion apparent on the side of pons or medulla,  The

Fra, 97, —Case XIX, Boase of broon, from which rght cerelellar bemisphere has been eut away Lo expose
remaining fragment of anterior shell of tumor consisting lnrgely of capsule (of Figo 195).

flattened and greatly elongated trigeminal root is wrapped about the upper surface of the
tumor (Fig, 195).  No trace found of the acoustic nerve and the facial is practically ineor-
porated in the tumor eapsule,  The relation of the lower four nerves to the tumor is lost,
Histological note. —=cction= of 1he n|||-r':L!i1.'c- fragments, a8 in some of the other recent
eases, were first diagnosed as “glioma” and this was later changed to © endothelioma.”
On recent re-examination of the tizzae, 2ections clearly show what we now recognize as the
digtinguishing features of an aconstie tumor: (1) bands of somewhat hvdropie ibroos tissoe
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with gome tendeney of the nuclel toward a disposition in whorls and palisades (Figs. 95, 99},
(23 fields of cdematous-looking reticulated fizsue (Figo 100) resembling ghioma im which
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Fro., 08, —Case XIX., Showing odematous Gbrous ares with charmeteristie :H:liplhir.trhrl. of nuelel { = 8i0):
phosphotungstic acid kiemating.

Fig. 00 Fig. 100

Fraa, 99, 100,—Cnse XIX. Bhowing (X304) architeeture of fbrous and reticular areas,

oecasional pseudo-fibrils may be seen and areas of marked fatty degeneration; (3) hyaline

changes about the blood vessels.
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Comment.— The syndrome in this case was advanced and the bilateral
sensory disturbances were more marked than in any other case in the series
(¢f. Case VIII). The right trigeminal root was greatly elongated, but noth-
ing was found in the condition of the left V', as seen postmortem, to account
for the contralateral hypwesthesia.

The temptation to carry out such a radical procedure should not have
been vielded to, for the marked preoperative dyvsarthria gave sufficient warn-
ing of the hazards which would be run. In spite of the large amount of
enucleated tissue 1t ean be seen from the postmortem findings how incomplete
these proeedures must necessarily be.

Doubtless under the restraining influence of the fatality in the last ease,
the operation m the two sueeeeding ones amounts to little more than a de-
compression together with the evacuation of the obstructed lateral cistern.
Though in each the underlving tumor was exposed, only enough tissue was
removed to certify the nature of the growth,

The syndrome of the following, the first of these cases, was a most typieal
one, for though there was complete paralyvsis of the acusticus, there had been
no tinnitus and all signs (even of the corneal areflexa) pointing to an in-
volvement of the adjacent nerves were totally absent.

Casg XX

P.B.BH. Sarg. No. 3636, Righl acoustie tumor with undeveloped cerebellopontile-
angle syndrome. Operation: fragmentary intracapsular enueleation with decompression.
Recovery.

Sepd. 30, 1915, Admission of Ada K., age 41, referred by Dr. LaSalle Avchambault of
Albany with the diagnosis of a left cerebellopontile-angle tumor.

Chronology of symptoms.—For four wvears a gradual loss of hearing
in right ear. First noticed complete deafness two years ago when trying
to use telephone,  No tinnitus at any time,

For eighteen months an inereasing unneertainty of gait and station,
For about the same period a sense of intracranial discomfort rather than
headache: more marked on left: never suboceipital; not constant.  No vomiting.

For fourteen months failing eyvesight. Sevenmonths agoa choked dise
was first obzerved. A rapid loss of visual acuity during past month. Of late her
former tendeney to stagger has hecome less marked.

Positive neurological findings.—(A) General  pressure. Recsding choked  dise with
atrophic pallor; swelling 4 1).: acuity 20200 left: 20/100 right.  X-ray shows a secondary
pressure atrophy of the dorsum selle (Fig, 101): also an enlarged sphenoparietal sinus.

iB) Locolizing.,  Head held tilted to left,  No suboceimtal tenderness, (1) Cerehedlar,
Nystagmus horizontal and vertical: quick component to left.  Coarse tremor of both arms:
no true ataxia.  Positive Romberg.  Gait fairly gteady with zome deviation to right.,

Deep reflexes equal and hyperactive.

(2} Extraccrebellar. Ceorebral merves. VO =Not invelved: eorneal reflexes active.
VIt = Negative. VI =5light apparent left facial weakness (probably an expressional
characteristic unrelated to the lesion).

VI = Right deafness ecomplete: ealorie tesis show loss of all responses on the right and
diminished left vestibular activity, Comparative X-ray plates of right and left por in-
conclusive,

X Xth X gpnd XTI =Negative.
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Fra, 101 —Case XX, Showing a lerge selln with some pressure absorption of the dorsam.

Clinieal diagnosis.—* Right cerehellopontile-angle tumor—aicoustic neuroma.”™

Oel, 7, 1015, Operation. — Usual
bilateral exposure.  Marked tension
reveald  with  foraminal  herniation
| pressure OE ), I,l'|-'| venirieunlar Jruirme=
ture  necessitated, Twmor i right
recess underlving a dilated  eistern:
reacily exposed:  partial intracapsular
enucleation.  Closure.

Post-operative notes. — Convales-
cence uneventful exeept for recurring
spells of vomiting. Perfect healing
(Fig. 102). Distinetly better in all re-
gpects. The choked dise subsided, with
preservation of econ=iderable vision on
the right. Slight return of
hearing on right for Joud
aonnds! Discharged Noe, 11, 1814,
greatly improved in every way.

Suhsequent notes.—Aug. 20, 1916,
Chaed r'|||:1:|1|:|ir||: imperfect  vision
which prevents her reading and sew-
ing.  Able to be about alone,

Feb, 23, 1917, Report from physi-
elan, Condition exeellent. Vision 6,30

persistent  right  deafness  complete.
=lierhi [ur1.=11-:n|ln|~.~c.~:: FECR I about ac-
tively. Has had X-ray treatment for

Fro, 102, —Case XX, Showing practically invisible wound
on 15th day. her tumor.
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Pathological note.—A primary disgnosis of “ glioma,” which was subszequently changed
to " endothelioma,” was made from the sections. A re-examination of the tissue shows it
to be a typical acoustic neuroma with fibrous areas containing nuelei having a disposition
to whorl arrangements and considerable infiltration with fat cells, A few loose reticular
arcas with the architecture of a glioma but no fibrils (Figs, 13- 1006G).

Fig. 106

Fig. 105
Fics, 103, 104, 1035, 106, -f':;.-:--_x.‘;. Showing (= 30 (1) fibrous and (2) eeticular areas, (3 infiltestion
with fot oclls, and (4) Alzleimer’s stain for [at.

Comment.—The striking feature of this ease, as already pointed out, was
the total absence of involvement, subjective or objective, of any of the ad-
jacent cerebral nerves even though the VIII™ showed what appeared to be a
That some fibres, however, remained intact was shown (as

total paralysis.
the

in Case III) by the partial return of hearing after
operation. Thetumor was large enough, nevertheless, to have produced
marked pressure changes with secondary changes in the optic nerve which
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have permanently affected her vision. Though a choked dise was observed
seven months before the operation, there were unfortunately many delays,
during which various unavailing medieinal measures were given ftrial.

Az in the preceding case, the operation on the patient whose ili-lur'}' fol-
lows, aside from the decompression, was limited to the mere fragmentary re-
moval of an int l':il‘.'llrr-lll.'ll' gmr'1i|hll of the tumor for diagnostic [PUT RS,

Casp XXI
P S L Sure. No, 3633, Lelt acounstic tumor with unmistakable though undeveloped
lateral recess syndrome.  Fragmentary enucleation with decompression.  Recovery.
Sepd. 30, 1015, Admission of Mrs. H, E. T., 35 vears of age, referred by Dr. M. F.

Irwin of Winnipeg.

Fic, 107, —Cuase X X[, Showing =econd Ary pressiine changes in the zella turcica,

Chronology of symptoms.—Five vears ago first aceidentally observed a loft deaf -
ness on putting her finger in her right ear.

For four vears headaches, becoming zevere for eighteen months, limited
chicfly to the left sude and extending from frontal mto suboccipital regon, with st1ff-
ness of neck.

For eighteen months tinnitus, deseribed as a “whistling wind

For six months blurring of visgsion with oeceasional periods of diplo-
pia. Some periods of dizziness, which has been aseribed to “hbiliousness,”

and at these times she is apt to beunstead ¥ Oon her feet , O b j ECLs appear
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to revolve about her and she may stagger, but has never fallen. ™o
nausea or vomiting,  She has recently been at the Mayo Clinie, where a choked dise was
obgerved in time to prevent an operation for choleeystitis, the dingnosis of which had been
made,

Positive neurological findings.—(A) Gereral yresswre.  An acute bilateral cholked dise
of 8 diopters: acuity of vision unimpaired.  On N-ray: marked secondary pressure changes
in zella (Fig. 107), with dilated venous channels.

(B) Localizing. Suboceipital soreness and stiffness, especially on left. (1) Cerchellar.,
Nystagmus slight but present in all directions: quick component 1o left.  Gait and station
good. Possibly slight ataxia on left.

Deep reflexes active and equal.

(2) Exrtracerebellar. Cerebral nerves. V= Left corneal hyporeflexa: sensation else-
where apparently normal.  VI™ = XNegative: history of diplopia. VII*" = Negative.

VIII* =Left: ihinks she hears
Calton whistle, and some bone con-
duction apparently preserved, but on
irrigating right eanal deafness appears
to be complete. Calorie tests show
some slight labyrinthine responses on
the left: right normal. The two pori
acustici interni are of equal size and
small,

IXth Xth KT and XTIth = Nega-
tivee,

Clinical diagnosis.—" Left cerebel-
lopontile-angle syndrome: probably an
acoustic tumor.”’

Ot 4, 1915, Operation.—1 znal
operation: no complications. Exposure
of left recess tumor which was sur-
mounted by a large eneysted collee-
tion of subarachnowd fluid. Only a
fragment of the tumor was removed.

Post-operative notes. — Consider-
able inerease of dizziness, with nausea
for some davs. Healing without reae-
tion, but perfeet result impaired by a Fia. 108 —Case XXI

Photograph after three weeks,

collection of fuid which subsequently  showing eollection of fuid under solidly healed sealp from
imperfeot elosure of '-i'-"-'l-"'r Inyesrs,

found itz way under the sealp (Fig.
10%), The high grade of choked dise
subsided with a considerable loss of visual :Ii'lliF}'. I}i."?l.'l'll'll'ﬁi'ii Now, 13, 1815, at which
time gait and station were less good than on admission, and a tendeney to vertizo was
marked,

Subsequent notes.—Oct. 20, 1916, By letter.  Following a severe attack of grippe in
January with good recovery, there has been a progressive gain in all respeets.  No further
dizziness, nausea, headaches or other discomforts.  Unexpeeted improvement in vigion with
present acuity of 20/40. Unsteadiness of gait apparent only on turning quickly, The
deafness persists,  Marked gain in weight. Mar. 14, 1917, Continued improvement.
Able to do her own housework, and ean walk long distanees without tiring,

Pathological note.—As in Case XX, the fragment of tumor was originally diagnosed
as a “glioma’™ and later this was changed to “endothelioma.”  Recent study shows that
the 1'i:~:.-:l.1t'_. 1]'1|rJlJ_|:|| it rni;.{lﬂ |}:r.-'.‘,'i|1-|_‘.’ b mistaken for o g‘limlm, ||l~'|.'1rr1]||'h-:<;5 13 0 1_1,-|;.i1-:.|
acoustie tumor with characteristie illl('l'].‘ti‘ihf.! and anmiewhat ||.‘|.'-:|I'|:r|:|'l:'. fibrous haneds (I,
110} which in this fragment show no definite whorls or palisade dispositions of the nuelei.



42 TUMORS OF THE NERVUS ACUSTICUb

There are h_'l'-'l]ifll" zones about the vessels, and in the reticular areas resembling glioma no
definite fibrils are seen. A striking feature of the tissue (Figs. 109 and 111) hes in the

upusual number of fat eells, many of which are phagoeytie,

i, 100 —Case XX 1. Low power magnification { < 80}, showing marked fatty transformation of fibrous areas
(hmmatoxylin eosan),

Fig. 110

Fics, 110, 110, —Case XXI. Bhowing ( * 300} hydropic fibrous area and area of fatty infiltration with small
lovnlinized blood viessel,
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Comment.—In this case the cerebellar symptoms which had been very in-
conspicuous were temporarily aceentuated by the operation, due unquestion-
ably to the backward dislocation of the hemisphere, through the decom-
pression opening.  This is a common sequel of suboecipital decompressions
in the presence of tension, but after all, it is a small pavment in view of the
marked pressure relief, and attention may be called to the subsequent great
improvement in this patient’s condition.

It 1= quite probable that a more extensive enucleation would have given
still better results, but the fatality in Case XIX had led to a period of re-
newed conservatisim,

In the suceeeding case a return to a more radieal procedure in dealing with
the tumor was again instituted, with favorable results.  The history is unique
in the series in view of the complete post-operative restoration of hearing as
well as in the oceurrence of the facial spasms, from which aspect the case has
been made the subject of a separate report.*

The story, furthermore, 15 of paramount interest for the reason that the
tumor was, like others in the series, primarily diagnosed a glioma, and in view
of the fact that hearing was completely restored this diag-
nosis was not questioned, and only by chance was the case finally identified
as a primary acoustic tumor rather than as a glioma of the recess with seeond-
ary acoustic involvement.

Case XXII

P.RILIL Sarg. Noo 4139, A left acoustic tumor resembling glioma. Unusual chro-
nology and characler of symploms with primary facial spasms.  Operation.  Intracapsular
extirpation. Recovery with restoration of hearing.

Jan, 17, 1916, Admission of John C., age 30, a elerk, referred by Dr. Benjamin Fag-
nant of Springfield, Mass., with the diagnosis of brain tumor,

Chronology of symploms.—For nine vears twitching of the left face,
beginning as a left blepharospasm and inereasing in intensity antil for six months the entire
left face has become involved (Fig. 112), the spasm oceasionally spreading to the arm and
leg (7).,

For three wvears periods of stabbing frontal P a in: of late some suboce-
cipital pain and stifiness of the neck, especially in the morning hours,

i'-l;lr one }'I:";Il' g AsLrI i i 1* i = t ress 'I.'-'i1 h THee: O Il'ﬁ:ﬁ Voo I | 1 ! e M=
sionally blood tinged. Also staggering gait, inereasing so that for past six
months patient has been bedridden.

For six months vertigo and dizzinesz: photophobia and fail-
ing vision: also some slight “‘ringing’’ tinnitus in left car ac-
1'1,:!hl|:l:tl|j[‘4t h_".' loss of hearing. Oeeasional hallucinations of smell (uncinaie?),
For several months inecreasing difficulty of swallowing and slurring
of speech. Al frequent periods of hiceoughing., Of late any shght
change in position preeipitates suboecipital pain and is apt to produee vomiting.

Various diagreses of stomach trouble: Jacksonian epilepsy: lacial tic: cerebral syphilis
ete., had been made,

Positive neurelogical findings.—(A) General pressure,  Bilateral choked dise: 2-3 1.
::t'llir_i..' 20100, |'1|'{~:||1r-||l 1~|:|'_-:1.;|1i:-=_ :‘\'.-l‘:l}' shows dilated venous channels with !-fl"l'llllii.'ll'l‘l.'
pressure atrophy of the posterior clinoids (Fig. 113).  (For reflexes of. below.)

(B) Localizing, Characteristic position of head: suboecipital {enderness and stiffness,
(1) Cerchellar. Nystagmus, vertical and lateral: coarser to left: conjugate deviation well
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austained, =Station and ga !]I|jl:l!--.--L|rl|I' in iest owing to |1.'|1i|']J['.- condition.  Marked
;|f;|ki:| isf |l"|f HI LN .'II1'| |I':_'
() f'...-""-"'-"’"-"r." |'|'._--'_ {lerehral nevres, 1I. .‘“]lullﬁ --L|]|-j:w'|i'-,'v I.-:'r ||:'|.|I;|"\-|I|I"1-i;l: I'i'l.:,l—

Fia, 112, —Caze XX11 Photograph taken during facial spasm,

ting of the dorswam -r',] E charactefstic Of o TEOERS

Fia. 113 —Case XX1I. Showing absorption and fory
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tive left corneal insensitivity,  sShght deviation of jaw to lefi, VI = Negative: past his-
tory of oceasional diplopia. VI =Convalsive spasms on lefi: no weaknessz, though
expressional movements possibly impaired in lower face, Lowered taste diserimination on
left.

VIII™ = Left tinnitus with following deafness, now complete as conlirmed during ealorie
tests, though difficult to exclude the possibility of some retained bone conduction (possibly
transferred).  Practieally no labyrinthine responses left: normal right. Xeray of porus
!‘hl'l“'.“: Ty 1"||.Ii|.l',‘.f‘|"||'l|‘l|| .

X At AP gpe] XTI = Marked dvsphagia and dysarthria with suggestive cere-
bellar attacks.

(3) Medullory (7). Blight hypaesthesia of left side of body.,  Deep reflexes variable,

oeeasionally exageerated with a poszible clonus on the left (varable). -‘":IJ.III'I'I]I'E,'|| refleses:

Fig. 114 Fie. 113

|'Il-::-i.‘_|.J i, 115, Caze XM, ,‘I,Fll-r aipaern i, Waonnd an l|i-l'|u'-.||."-,'. Absenee of facial weakness,

dorsal fexion of toes :lmﬁhii'i' Bahinski) N'-';:-*inh.'ﬂl].' noted,  Abdominal and eremasterie
reflex absent on left.

Clinical diagnosis.—" Presumptive left cerebellopontile-angle tamor.”

Jan. 21, 1916, Operation.—Usual hilateral cevebellar exposure.  Puneture of ventriele
owing to tension,  On exploring the left reeess the margin of a large arachnowd eyst was
exposed.  On emptyving this, a typieal recess tumor was bared, 1ts surfaee somewhat more
vaseular than usual and its structure less dense and vellowish than the usual acoustic tumor,
A fairly thorough mtracapsular extirpation was made, in e proeess of which a eyst of con-
giderable size was encountersd i the substanee of Cthe tamor,

Post-operative notes.—lmmediate great improvement.  No post-operative sethack.
Healing per privaem.  Farly subsidenee of facial spasims (Figs. 114, 115).  Discharged
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Restudy after operation, Note bone

Fia, 116, —Caze XX1I. Showing normal et porus internus {p.a.i,
defect and clips on duesl maegins.
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Fro, 117.—Case XX11, Showing
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Mearel 3, having gained tweniv-five pounds: able to walk without aid; choked dise receded,
Slight definite return of hearing (air conduetion) in the left ear! Slight
persisting hypaesthesin and weakness of left side of body.,

Subsequent notes.—Awg. 18, 1816, Re-cxamination of pori acustici shows equal and
normal openings on the two sides (Fig. 116).  Patient much improved in all respects and at
work. Gait a trifle unsteady when fatigued and on turning,  Cessation of facial spasms.
Hearing greatly improved,

Noe. 1§, 1316, Re-examination. Condition perfect.  Unsteadiness almost imper-
ceptible.  Slight nystagmus.  Normal vision. Hearing on left still better: wateh 87 left:
12" right.  Labyrinthine responses practically equal on the two sides,

Pathological notes.—The tumor (Fig. 117) containsg areas of fibrous tissue but is
for the most part made up of a loose reticular tissue of glin-like appesranee showing,
with phosphotungstic staing, many definite neurofibrils (Fig. 118). The
picture resembles closely the usual cerebral glioma, though there are no mitozes.  There
are many muiltinuelear cells and evstic spaees.  Perivazcular hvaline degeneration iz marked

Fig. 118 Fig. 119

Fias, 115, 119.—Case XXII, Showing (left) glia filbeils, (right} hyaline zones and pigment deposit in fbrous
aren,

and there is considerable pigment deposition (Fig. 119).  Original diagnosis: A slow-
growing glioma™ or “ fibroglioma,”™

A re-examination of the seetions shows a sufficient number of charaeteristie, though
h}'clﬂ}pi:'.., fibrousz hands to jll:-:t:il'_".' HE di.'t;rm:-ais of an acousiie tumor,

Comment.— From the histological notes attached to the three preceding
histories it is obvious that we were having diffieulties with the pathological
diagnoses of these cazes and that there was some conflict between what the
sections were supposed to show and what elinically it was thought they ought
to show. The discussion came to a climax in connection with the tumor of
this Case XXII, which offers an even more striking example of the histological
pitfalls that may be encountered in the attempt to diagnose an acoustie fumor
from a fragment of the growth unless one happens to be familiar with the

characteristic features of these peculiar growths.
7
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In the course of preparation for this report the history of this case had
been originally ineluded among the varied tumors giving a cerebellopontile-
angle syndrome but not of acoustie origin.  One reason for this lay in the
unusual character of the extracerebellar svmptoms with early signs of facial
irritation and tardy indieations of involvement of the acusticus,

Another reason lay in the fact that at the time of his discharge it was ob-
served that there had been a definite return of hearing in the deaf ear, and
though in some other cases in the series (e. g., Cases IV, V, and XX) a slight
subjective return of hearing had been recorded in the post-operative notes,
these were looked upon as in all probability faulty observations. Here some
return of hearing was unquestionable at the time of his discharge, and not
11I1!}.' has normal h[-:l.rill;_lf zinee been ]'E';E:I.ill!'ll but normal ]:Iil_".']‘lllllhjlll' responses
have returned, indicating, as far as can be told, functionally intact nerve
fibires whieh had been “ blocked ™ rather than destroyed. A third reason for
regarding the lesion as a true gloma lay i the demonsiration of clear-cut
olia fibrils—not the pseudo fibrils which had been so frequently seen in other
eases, but unmistakable long threads with the characteristic affinity for Mal-
lory's stain.

These unusual elinieal and histological features of the ease served tem-
porarily to lead to its exelusion from the aensticus group, though it was thought
remarkable that a glioma should have given svmptoms for =o long a period.
A re-examination of the tissue, however, in the light of our increased familiar-
ity with lesions originating from the supporting structures of the acusticus
leaves no doubt as to its essentially glial character.

It is of course impossible to tell from the anatomieal relations of the lesion
during an operation from what part of the nerve the fumor has arisen.  In-
deed this is diffieult or impossible in the case of an intact tumor after death
unless it happens to be an early and small one disclosed as an aceidental find-
ing, So far as [ ean determine it was Henschen's earlier view that these
tumors invariably arose from the distal part of the nerve usually within the
internal auditory eanal.  In his later article,” however, two cases are included
(No. XXXII and No. XXXIV) which were regarded as having an unusual
loealization—namely, in the proximal portion of the nerve. In one of them
hearing had not been completely lost when examined shortly before death,
and in both the disturbanees of hearing had been late rather than inaugural
symptoms.  In neither case was the porus dilated nor did the tumor project
into the auditory canal.

The faet that all of the few early tumors which have been encountered
have had a distal seat of origin more or less within the porus speaks strongly in
favor of this part of the nerve as the more usual starting point for the lesion,
but the number is few and there seems to be no definite reason why the growth
should not take its start elsewhere. It is probable that an acoustic tumor
originating in the proximal and free portion of the nerve would be capable of a
much greater enlargement without impairment of funetion than if the fibres
suffered from compression within the bony ecanal. It iz well known that
tumors of the peripheral nerves may reach a remarkable size without appre-
ciably interfering with the transmission of nervous impulses and even when
impaired, that normal function may be resumed after the enueleation of the
growth.
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The clinical symptoms, therefore, speak in favor of a proximal origin for
the growth in this ease, and this is possibly supported by its histologieal ehar-
acteristies,  Sinee this will be more fully discussed in a later chapter, it may
suffice to say that the supporting tissues for the fibres of the acusticus consist
of neuroglia with oceasional patehes of true ganglion cells and that the nearer
the brain the more abundant these tissues appear to be.  Henee it is natural
to suppose that one of these composite tumors arizing from the proximal
portion of the nerve will show less of the fibrous and more of the glial elements
than do those of more distal origin.

The foregoing interpretation of this unusual ease is not entirely satisfving,
for it does not account for the facial spasms, which were so pro-
nounced as to lead to a diagnosis of foeal epilepsy due to a ecerebral tumor.,
Though twitching of the facial musculature of milder degree is a frequently
recorded symptom of acoustic tumors, 1 know of no reported example of facial
spasms of equal intensity and duration. In a case reported by Ziehen®™
there occurred a single attack with eramps in the facial museles, extending to
the arm, which sugeested a Jacksonian seizure.  Similar seizures also were
recorded by Weisenburg'® in a patient with a supposed ecerebellopontile tu-
maor, the nature of which was uncertified, and they were also present in a case
reported by Mills,'#

In the following case, practically the same temporizing procedure was
carried out as in Case XXI.
Caseg XXIII

PR L Sorg. Noo 45390, Right acoustic tumor with advanced cerebellopontile-angle
syndrome and bilateral nerve involvement. Intracapsular partial enucleation. Recovery,

A lr.u'.l'al 17, 190, Admission of Mrs. M. L. I.I., aee 41, referred |}}‘ e, W. (5. .‘-:u||;|£~|"|.'i,1||~,
of Memphis, Tenn.

Chronology of symptoms.—Inaugural svmptom about two vears ago, with tinni-
tus in right ear and shortly after, on the left. Soon loss of hearing on the
right advancing to deafness, which eame abruptly one yvear ago. For about two
yvears attacks of nauwsea and vomiting: latterly projectile in character: also
insteadiness in gait, with dragging of right leg: also attacks of ver-
tigo and dizziness, with rotation of objeets toward the righi.
Oceazionally  Falls during attacks. N ystagmus was obzerved as an early
svmptom. Periods of stabbing pains in head and neck, with sensa-
tion of constriction: worse in the morning: aggravated by stooping: largely referred
to the right occipital region and neek.

For one yeur considerable yeari hria and « ¥ E haesia with I'ru([ui-m

regurgitation of food throngh nose. Clumsiness of right hand. Subjee-
tive “weakness " of entire right side,
For zix month: photophobia with lachrymation: also subjective

failure of vizion whweh has progressed to blindneszs o the right eye,
Dulling of senze of taste and smell, Nuaombneszs and tingling of hoth
gides of face and of mucous membranes: eating  difficult from  disability in loeating
food particles with tongue.

For three months diplopia. Twitehing of the right face and
oceasionally of the lefi., She volunteers that when her head i1s held tilted
to the left it relieves her discomforts,  She has been conscious of dreamy states
with disagrecable subjective odors suggesting ollactory hallucinations.
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Positive nearological findings, A ) (reneral prossu

i’lll.'ITI'I'.'II l'.l'.-lll-.l"!l lij‘-l' W irll Sr0=-

dary atrophy: vision

121.

Case XXTII.

Case XXI1L,

Sepondary pressure absorption

Fresl |_'- redueed . Headaches,

Wound after three wiri ks,

'.l\.|:|_

anterior tilting of dorsum sells,

N-rayv shows greatly enlarged venous

I']l.‘zli||l'|- ;||||| ‘-"!"I'I'II:Hl.".I'_". |Ir'l-=..--ll|'|.I
;|||-l.-1'||‘.'i|lr| l'.-t' :-i'l'!|.': TELr'I'iI':I |J;_"
120). Relative anosmisa.

|"|. .f,ru'rn"l:'.'r-';, i:i-_-!:r b=
occipital discombort on flexion ol
neck,  Hetraction of neck during
aevere headaehes,  Head tilted to
left, (1) Cerehellar,  MNystagmus
|'||,||'L|'|!: COASECr Lo I'i-j]!! 1.‘.ilil
,-:|||!-_-||-r'1i'\-.'1' ot ation of |r}|_'||-|"_:-: Laa
|'i=,-_-'!'.r', 0 restrictpon o 1'I'JI|_iIi:_'.'||'I'

deviation to cither side.  Positive

Romberg.  Ataxic FLH TL with devi-
ation to right as a rule; turming
difficult |r'.|;| able to walk alone.
Definite ataxia of right arm with
dysmetria and general elumsiness,
Coarse tremor of both  hands,
Incodrdination of right leg and
vortehral mu=sealature

Deep  reflexes hyperaetive
i hroughout bt without clonus.

() Eaxlracerchellar, Cerebral
nerres, YU =orneal |'|.'L|m|:'--1ll'h."|
on right. Bilateral subjective par-
wathezias.,  Sensation diminished
both sides of tongue, Taste much
ir|1F:|:|_it'|\4|_ ™y |ll"."i;|!ﬂ|fl of j.'1‘|'t'.
VIt =Slight weakness right ab-

dueens: slight diplopia. VII*h =8light expressional weakness of lower right face. Drooping

of palate on right.
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VIII* = Normal left. Complete deafness right with marked labyrinthine inactivity
on calorie tests, though slight pointing deviation still oceurs.  No XNeray studies of porus.

IXt Xt X1 and X1 =Marked dysarthria and dysphagia with regurgitation.
Tongue in median line,

(0) Misleading., Suggestive uncinate attacks, Unequal pupils: left larger than right.
Bilateral hypesthesia of face and mueous membrane.

Clinical diagnosis.—" Right cerebellopontile-angle (acoustic) tumor.”

April 20, 1916,  Operation.—Uzual bilateral exposure.  Marked foraminal pressure
cone. Marked dislocation of cerchellum to left. A large tumor exposed in the right reeess,
without a covering arachnoid eyst. Surface of tumor vaseular. A few fragments only
were removed by an intracapsular procedure.  The operation was left largely as a de-
COMPresSion.

Fui, 122 —Coase XXTIII.  Low power enlargement |3 800, showing main  characioristics of tumor
(hapimmtoxylin easin).

Posl-operative note.—An uneveniful convaleseenee.  IHealing withont reaction (Fig.
121). Sitting up at end of week., General improvement in all respeets aside from persis-
tenee of former neighborhood symptoms,  Discharged May 9, 1916,

Subsequent notes (by letter).—June {, 1016, No further improvement sinee last note.
Home vision retained.  Feb, 1, 1917, General condition continues excellent: no diseom-
forts: a gain of from 20 to 30 pounds in weight,  Unable to walk without assistance.  Con-
tinued dysarthria.

Pathological note.—The fragments of tumor, after sectioning, were diagnos=ed, without
deseriptive comment, a2 “ endothelioma.”

On re-examination they show (Figs. 122-124) more or less hydropie fibrous bands with
indefinite whorls, some palisade arrangement of cells and marked perivascular hyaline
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changes. There is reticulated glia-like tissue in small amounts with areas of neerosis, but
no fibrils are demonstrable.

Comment.— The only chance of diagnostic error in this case lay in the
bilateral eerebral nerve svmptoms, especially shown by the hypesthesia of
both trigeminal fields. These sensory disturbances were, however, largely
subjective and were not accompanied by any demonstrable involvement of
the left acusticus, nor was there a left corneal areflexa.  Otherwise the con-
dition (as in Case VIII) might have strongly suggested the possibility of a
hilateral lesion.

No serious attempt was made to carry out a radieal intracapsular enuclea-
tion, for the advanced character of the symptoms made even a decompression

Fig. 125 Fig. 124

Fres, 123, 124, —Case XXI1I, SBhowing { X 3000 fibrous nres with staiped Abroglin,  On right: reticular area.

preearious and an inerease in the deglutitory difficulties was apprehended.
Such improvement as oceurred was largely confined to the general pressure
phenomena, with cessation of headaches, vomiting, and there was ultimately
a lessening of the dysarthria and dysphagia.  There can be no doubt but that
a secondary operation will soon be indicated and it is possible that some more
radiecal measure would have been advisable before her discharge in view of the
fact that she did so well at the time, for under existing circumstances the ex-
pectation of life, judging from previous experiences, cannot be over a three-
vear period.

The following cases in the series have been observed and operated upon
since the studies were undertaken which led to the preparation of this mono-
graph and which largely elarified the confusion under which we had labored
in regard to the histological nature of these lesions,
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Casg XXIV

PB.BH. Burg. No. 5532, Right acoustic tumor.  Subtemporal decompression else-
where. Typical advanced syndrome. Partial intracapsular enucleation. Recovery. Con-
tinued pressure disturbances. Second more radical enucleation.  Recovery.

Ot &, 1806, Admiszion of Mrs, PP M., age 44, reflerred by D, P H. Dernell of Mil-
waukee, Wis.

Chronelogy of symptoms.—Two and one-hall years ago (1914) noticed when using
telephone that she was growing deaf in the right ear. No tinnitus.
Prnlmlj.rq'd treatment ]r_\.' an aurist with jl']'i;.::t[inn:i anid L-iq-|-r|-jr-|r_1,r, |:||“-j||4_r‘ one of 1 s
séances she became completely deat, her right face contracted and she ox-
pericnesd a numb sensa-
tion in the face, which has
ginee persisted.  There was alzo
a subjective lozs of taste.

Subsequently she began to
have wvertiginous at-
tackszs with sudden dizziness,
and would fall if unsupported,
At about the same time (@ e,
twao years ago) she began to have
|1e'|'i]|i1lrr:'4||1l.'|] dis-
comforts, primarilv frontal,
later suboccipital.  The  pain
would geem to pass from the eves
to the back of the neck, which
bhecame somewhat stff. At about
this time her gait became
st eady and she had ocea-
sional  periods  of  momentary
diplopia.

Various forms of treatment
were instituted—frequent change
of elpsses: inflation of maddle eare:
and |'||:|::||_'.', in Novemboer of 1915,
a thyroidectomy for a
small goitre, long present, was
peerformed.

=% months ago, beginning
failure of vision with

nausean and vomiting.
A rchoked dise was recognized Fra. 125 —Case XXIV. Showing marked subtempornl protro-
and a right subtemporal
decompreszszion was per-

sLERrE |l|-|||.-“'||||_" -|||'|'I||||||-|'|'1--|-|||.

formed, followed by =objective improvement, bot the choked digses did not subside aond
a marked hermiation developed.  Some subjective loss of hearing o left ear, bat no other
cont ralateral sympiloms,

Positive neurological findings. (A feeneral pressi A large, tense, subitemporal
protrusion (g, 125), Bilateral ehoked dise of 4 D, subsidine with atrophy, Vision
reduced 1o large print. No headaches at presont: no anosmin. Cerehration somewhal
slow, X-ray shows marked pressurve atrophy of the posterior elinoids (Fig, 126).

(B) Localizing.,  Head held tilted to vight s marked suboeeipital tenderness to pressare:
Hexion inereases diseomfort. (1) Cepebellar.  Nyvstagmus: coarser to right than left:

rotary on leoking up.  Conjugate deviation well sustained.  Positive Romberg with falling
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Fra., 130 —Case XXIV. Showing pressure absorpiion of posterior clinoids.

backward. Cait lurehing: broad base: unable to walk unassisted.  Ineodrdination. with
tremor, ataxia, and dysmetria of
arms and leg=: no disparity on
the two 2udes.

Deep reflexes equal and ac-
tive in normal limits.

(2 Ertracerehellar. Cerebral
nerpes, VU= =lighi ]1_1."||;|-.-at]u--i:\
of right faere amd mucous mem-
branes, with eorneal areflexa.
Impaired  taste right side of
tongue anteriorly.  No deviation
of jaw, V] “”i.-lnl'}' o -iip]lr-—
||i.'|. \'[l"'=:"\:1'_::11i'..'1'.

VI = Absolute deafness
right: impaired hearing left: no
tinnituz.  Completeness of right
deafness questionable on subse-
et calore  fests, :\'rr |:L|'|_‘.'-
rinthine responses on right. Porus
acenEiiens imternms shows no en-
largement right or left,

[ X, Xt KTth gpnd NItk =

=ome charneteristic slurring  of

speech,. No dysphagia,  Tongue
prsdian line.
Chef. 13, 1918, Operation.
z e T l'sual exposure, the bony opening
o ] earried az far to right az pos=sible.
Fia, 127, —Case XXIV., Wound three weeks after operation. Bone thick and dura adherent.
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A thick-walled multilocular arachnoid eistern exposed in right recess.  An underlving
tumor; over its surface were large vessels.  Partial intraeapsular enueleation.  Usual IE.|”',.H“-,,\_
in lavers,

Pﬂsl-nperative notes.—Considerable nausen: otherwize H F;itin:u'lul‘_‘L' vonvalesconce,
Dressing on tenth day. Usual perfeet healing (Fig. 127). Subjective improvement in hear-
ing (not corroborated).  Subtemporal decompression less tense,  Discharged Noe. 3, 1916,

Pathelogical note.—Histologically (Figs. 125-130) there are many large interlacing
fibronz bands with elongated nuelel showing a 1|I.-i|H1:-'»iliu|| to pali=ade and whorl formation,
very closely placed like sarcoma in certain ficlds.  Also large retieular areas with o biyvdropie
appearance and small sparse round cells.  Vessels show very little tendency to hyaline
change. No fat cells observed.

.";.i.ql'l'lll'””: |":|;g|';|.<'l-|'|'|-\.'|.,‘;' ;|_|4'|,|:|'|",I||'1 of EWlImar Lvan [-il'.l-llll '\-1:|iI:L: :"" =il

Comment.— The most notable feature of this patient’s ease lay in the fact
that there had been some marked difficulty of cerebrospinal-fluid eireulation,
for although she improved considerably, there was still marked tension in the
area of the subtemporal decompression. It is quite probable that some
further operative procedure may be indicated.

(Dr. Cushing did not find time to complete the history of this ease.  The patient re-
entered the hospital on Jan. 8, 1917, the suboecipital and subtemporal areas both very
tense, and her pressure svmptoms still in evidenee, A second suboecipital operation was
performed on Jow, 15, 1917, a very much more thorough intracapsular enueleation being
mace than on the lirst oceasion, It was hoped that this might serve to permit the obstructed
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hydrocephalus to empty itself, but it was evidently unavailing, and her symptoms continued
about as before, with the subtemporal protrusion tense,

Consequently on Mar. 19, 1817, Dr. Cushing performed a sinoventrieular drainage
operation with o permanent placement of a silver tube leading from the third ventricle
to the longitudinal sinus, according to his new method of draining an obstrueted hydro-

Fig. 124 Fiag. 130

Fraa, 1'H, 130 —{ase KNIV, Alargin of Bbrows sres, O right:  retieulsr aren (cosin methylene=blae:
) .

cephalus. She did very well after this operation, the pressure svimptoms were all greatly
relieved, and at the time of her diseharge, on Apeid 11, 1917, she was up and walking with
assistanee, Hllhmﬂllvnl Teportis relate that she has sinee shown ::lv:ul}' il|:1|1|:‘1:|'l.'t'||wnl_.--
L. E.)

The chronology of symptoms in the following case, as elicited from the
patient, was less characteristic than usual of a primary involvement of the
acusticus, but in all probability the loss of hearing on the right passed un-
noticed.  The fact that a lowering of vision was one of the early svimptoms
shows that the process must have long antedated the first recorded symptoms.

Case XXV

B BCH, Surg. No. 5664, Left acoustic tumor with recent advanced pressure symp-
toms and an undeveloped recess syndrome. Thorough intracapsular enucleation. Recovery.

Nov, [, 1916, Admission of Miss Dorothy D, age 21, referred by Dr. A, B, Twitehell
of MNewark, N_ 0., with the dingnosiz of a cerebellar tumor,

Chronology of symptoms.—For some vears a tendeney to sick headaches with epistaxis,
Unset of pressure symptoms six months ago, with dizziness, and blurring
of vision. For three months loss of hearing, frst observed on left side
owing to difficulty of using the telephone.  Does not know when loss began on the
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right. At about the same tine severes periodie suboecipital headaches
associated with nausea and vomiting and noises in the ears like
“the puffing of an engine.”  Alzo rapid lowering of vision and periods of diplopina.
For three months also a stagegering gait with tendeney to fall  backward.
Of late some tendeney to exophthalmos. :

Positive neurological findings.—(A) Gencral pressure.  Bilateral choked dize of 5 13
more advanesd on the left, with secondary atrophy and marked constriction of the fields:
VoOu S, 200200; VO, D 20040, Xeray shows dilatation of diploétic sinuses and some
enlargement of the selln with pressure absorption amd haziness of the posterior elinoids
(Fig. 131).

(B Localizivg.  Suboecipital headaches: no tenderness: median position of head. (1)
Cerebellar.  Nystagmus marked: slower to the left: slight rotary nystagmus on looking

u]-m-:,rql, Station poor: unable to stand on left foot,  Hombers markedly |11|r:i|i~,'4-, Cazad

Fig. 131.— a=¢ \'\_".. =howing enlaresment of th sielln witlh haziness of alirsiim,

staggering with wide base,  Subjective sense of awkwardness of left arm and leg, but tests
for ataxia fairly well performed. Considerable fine tremor.  Deep reflexes lively, slightly
more on right.

2y Extracerehbellar. Cerebeal nerves, Vb, VIt VI TX b oaned X1th=Negative
except for slight left corneal hyporeflexa

VI = Subjeciive ©puffing noises”"; not loealized.  Almost complete loss of hearing
on right. though low tones of fork perceived. Lowered air pereeption also on lefi. Pa-
tient too ill for ealovie tests.  The X-ray studies ol the pon inconclusive (of. post-operative
studies which showed (Figs. 132, 133) what was :r|1"|'|ﬂ'l.'|1'-! ag an enlargement of the ledt
internal meatus),

Clinical diagnosis.—* Right cerchellar tumor, possibly an acoustie growth.”

Now, . 1916,  Operation.—Usual procedure with wide doral exposure carried as far
= ||-||--i!||t- 1o the right. The |||-|'||ur_;|| hearnie t'-CE!ll'l'i!I“'l.' over the right side, muelh thinmed,
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[:lll'll 1\Cr!'l'1rll'!_'~' L= :-.:I!li I ] ”l]]ll Wi 1-.|'-r"|:|;'|'4| :g:||r! '|||1~ III'IJti.‘i“]tl'H' rl‘]lfil'lt L] o=
]:l[---' an immediate ventricular punecture was !li'r'fn]'“w.i, with evacuation of
much fluid.  Dura  widely opened, disclosing marked pressure cone. Ex-

E||ui'il'|illf| high i the Jeft recess disclosed a bu F;: ing arachnord contaiming
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intracapsular enucleation was made of the soft conients. TUsual
closure in layers. A prolonged operation of nearly four hours with rise in pulse and fall_in
pressures (of, Chart 1),
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[lu!-il-'[ll.ll"rillj'\'l' niles. |'|||'ur||!||i|';|lr|i eonvalesmongee Dressineg on the tenth 1|_--|_\':
perfect healing (Fig, 134).  Marked improvement in all respeets.  Rapid subzidence of
choked diges, with unexpected inerease in visual .'|1'|:|'[rl‘.._ =he was dischareed Nop, 28, 149106,
walking well without assistance: o marked improvement in hearing,

Pathological report.—The fragments of the tumor are chiefly composed of fbrous bands
with whorls and palisade arrangements of the nuelei (Fig. 135). From many of these ficlds
the tumor might well have been regarded as a fibrosareoma, for the eells are numerous and
of various shapes and sizes, and oceasionally a mitotie figure is seen (Fig. 200). There are
FHREIRY |-~.r4-|:|:-i'.4-l_\.' degenerated and ll_'t'dl'nhir' arcaz and the walls of the vessels aré exten-
sively hyalinized. There are also
ficlds of loose reticular tissue in
whieh imperfectly staining pendo-
rlia fibrils are seen.

Subsequent noles.— A prdl 2,
rory, il‘l:u:.u'l Il_‘.' letter that she
15 free from svmptoms except for
continued tinnitus in the left ear.
Therd s n defimte i||.|'r'|':|:-1' 1
hearing on the lefi.  Gait prae-
tically normal. V. 0. D. 18/15:
V.0, =5 18,/ 104.

Comment.— It is difficult
to believe that this clinieal
history could have been mis-
taken for any other than that
of an acoustie tumor, but in
reality the general pressure
symptoms so far overshad-
owed the svndrome of the
cerchellopontile  angle  that
HE L] i||1]':l_l'l"r{‘].li'”,'ll' tumor 1I.‘|-i1!|,
secondary recess involvement
was the favored diagnosis,
The right cerebellar svmp-
toms were well advanced,
whereas of the nerves, the
1, 130, —Case XXV, Condition of wound on patient's dis- \‘I]!”L I:"'“I-."- was affected and

charge three weeks after operation. imcompletely so.

IIi"IIF 1]!:!"":';[';”“ W= ]'(‘lg'l—
tively simple and uncomplicated—indeed, one of the best immediate results
in the series. It 15 possible that a complete enueleation might have been
attempted, as the exposure was good, though an arterial branch coursed over
the surface and would have given difficulty. The tumor was a fairly large
one with an estimated diameter of 2.5 em.

The patient was used as a =ubject for the photographie illustrations in the
operative section (Figs, 241, 242, 259-262).
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The svimptoms in the following ease, as in Case XXII, began with facial
twitching, though it is quite probable that an antecedent auditory impair-
ment had :-H:IEH-:I the !l:L[iI'n!‘.-: notice,

Case XXVI
PR =are. Moo 37120 Early tumoer (glioma) of left acusticus, not involving the
porus:  producing  characteristic recess svmptoms.  Operation.  Partial enocleation.
Recovery.
Nov, 8, 1818, Admission of Mrs. Rebecea D, age 29, referred by Dr. P. V. Brunick
of Boston, Mazs., with the diaenosis of tamor,

Left

Fig, 1835 —Case XXVI. A poorly disposed plate with superimposed mastoids.  Ii nevertheless shows a
normal left intermal mestus (poe.d.).

Chronology of symptoms.—History of an oceipital trauma from fall on
iee =even yvears ago. Onset two vears ago with left blepharospasm, and on waking one
maorning she found the face drawn to the left (no history of facial paralysiz clicited, though
from present appearance suggesting contracture it seems to have been paralyzed at one
time). Coineldent with this there was a period of numbness of the face for a few weeks.

Cne year ago, while out walking, sudden loss of hearing in left ear.
Thought she had taken cold.  Hearing nod regained.  Never any tinnitus, though
pounding” in the left ear.

For six months indistinectness of vision with diplopia on looking
to the left.

For three months severe suboccipital discomforts radiating to the

for a few days there has been what she calls a



VERIFIED ACOUSTIC TUMORS—CASE XXVI 113

front: sudden in onset. Also staggering pait, dizzineszs, a sensation
of up-and-down movements of objeets, a subjective weakness of the rieht
hand and leg with a tendency to drop objects, marked drowsiness.

Positive neurological findings.—(A) General pressure.  Early choked dise of 2 D.:
vision normal.  X-ray shows a shight enlargement of venous channels and pressure absorp-
tion of posterior elinoids (Fig, 138).

(B) Localizing., Left suboceipital discomforts: tends to tilt head to left. (1) Cere-
bellar. A few Fh-H'lrl_".' sustained slow !t].'.-ﬂ:l;.{lun:rid twitehes to right and left,  Slight robary
nystagmus on looking up. Romberg positive.  Gait staggering, wide base, fends sub-
jectively to deviate to the left, but not objectively apparent. Considerable tremor, awk-
wardness and dysmetria of hands and feet in usual tests for incodrdination.

Deep reflexes lively to exageera-
tion on the right, where there is oe-

cazional well-sustained ankle elonus,
but normal plantar responscs.

(2} FEriracerehellar. {erehiral
nerves. ¥V =5heht corneal ]t}'!lnj—
reflexa left. Common sensation over
face appears normal. V1'% = Com-
plete  left external rectus  palsy,
VIt = Marked ASVIMIMEeiry of the
face, which iz drawn to the left asz
though by a post-paralytic contrac-
tion. Oeeasional museoalar twitch-
inge.  she states that her face has
been drawn to the left since child-
hood. Patient's impression  has
been that there was o right facial
wenkness,  Slight lowering of taste
pereeption on left,

VIIIth =Complete paralysis of
cochlear and vestibular branches on
left, No sound transmission. Nao
responses o calorie or rotary tests.
Porus acusticus showz no radio-
graphie change (Fig, 138).

[Xeh Xt A0 N1 = Normal.
No dyvsphagia or dysarthria. XNo
dlefleetion of tongoae.

Clinical diagnosis.—Lelt acous-
tie tumor. Fic. 139 —Case XXVI, Thres weeks aiter operation.

Nov, 23, 1816, Operation.—The
usual bilateral approach, carried well into the mastoid on the left,  No thinning of hone.
Emissaries large.  Tension of dura not great and membrane opened without marked pro-

trusion of hemispheres.  An abundanee of fluid from the posterior cistern: no pressure

cone. Investigation of left recess caused respiratory embarrnssment so that an attempt,
which was unsueeessful, was made to puneture the ventriele,

e ] Iinu!l}' E"{!JH:-GE'I:I with no siern of tumor undal the VIIDE perve was 1"‘\.|H|.‘1'i‘-!:|, rnder-
ing the porus. The nerve was of a vellowish-red color, swollen (o several times its normal
size, evidently containing o tumor, and a single small strand of normal-appearing fibres
coursed over its surfaee.  Further investigation showed that this was merely the neck of a
pear-shaped tumor which extended into a depression in the cerebellum.  The growth was
ineciged and a portion of it removed for histologieal study.  Closure

Post-operative note.—Uneveniful recovery. Marked improvement in all respects.
bad



Frag. 140—{"az¢ XX VI, Z=howing (> 20 the weneral characteristics of the tumor—a definite gliommn
Comsinn poe b Lo pees= ks ),

Fios, 141, 142, —Case XXV Showing {3000 the genera] arehitecture of the tumor, resembling the retioular
arens of the others in the series. On the right the more eellulsr margin.
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Healing per primam (Fig, 139). Subsidence of choked dise and of all diseomforts.  Facial
contractions and abdueens weakness subsided.  Marked improvement in gait, though con-
siderable incodrdination of left arm and leg persisis.  Subjective return of some hearing on
lefi, both to voice and fork, but vestibular reactions to rotation and ealorie tests remain
absent.  Discharged Dee. 23, 1906,

Pathelogical note.—The tumor (Fig. 1400 s an undoubied glhoma (of, Case XXI110.
The entire basic substance is reticular, containing definite neurogliar fibrille.  The pre-
dominant nueleus is small and round with no cirenmseribed eytoplasm (Fig, 141). There
are many large stellate eells with eceentrie nuelet and radial projections whose evtoplasm
seems to terminate in coarse wavy neuroglar fibrille. No suggestion of fibrous tissue,
The outer margin of the tumor is very cellular (Fig. 142), the nuelei being lwrger than those
of the remainder of The tumor, with no very distinet nueleolus and usually surrounded by
homogeneous eyvtoplasm, often having stellate arrangements.  Many cells resemble ganglion
eells,  Extending down from this zone toward the center of the tumor are dense masses of
neurogliar fibrille pointing concentrically toward the center, forming a definite zone.  The
fumor is vascular with a capillary network,  Diagnosis: © Gloma,”

Comment.—The case bears considerable resemblance to Case XXII, not
only in the early facial irritation, in the considerable return of hearing after
the operation, but alzo in the unusual histology of the tumor and the fact
that it appeared to have arisen from the free or central portion of the nerve
rather than from the terminal portion in the hone,

Of all eases in the series this probably would have been the most favorable
for an attempt at a complete enucleation.  The stalk of the growth projecting
up to the undilated porus could have been divided, with sacrifice of the facial,
and it 1s quite possible, with this as a handle, that the remainder of the growth
could have been easily withdrawn., The temptation will be strong to attempt
such a procedure should equally favorable conditions present themselves in
the future.

In the following case the symptoms were of rapid onset and the condition
unhappily had been allowed to run on to blindness owing to a period of futile
antiluetie treatment on the basis of a supposed positive Wassermann reaction.
Subsequently, when this was disproved. the condition of her eves was atin-
buted to a toxemic (lead) papillitis.  The cerebellar symptoms were pecu-
harly ineonspicuous.

Case XXVII

P B.BH. Surg. Na, 53921, Lelt acoustic tumor with advanced pressure and cerebral
nerve symploms.  Cerebellar manifestations slight.  Extensive intracapsular enucleation.
Recovery.

Dec, 18, 1916, Admission of Mre. T. K., age 39, referred by Dr. George 8. Derby of
Boston, Mass., with the diggnosiz of tamor,

Chronology of sympltoms.—Omn=ct a vear ago with a feeling of drowsiness
and morning nauwsea. This was followed shortly by noises in her head,
chiefly in the left ear, but they were at times so loud that she could not tell whether they
were Cinside or outside of her head.”  She b= gquite sure the tinniluz was not the iniiial
!li_'l.'l'l'[]}llfl“'l. |_1 |'I:i!-'. I:Il"l".‘iil.'-”l!"'l'i LEN] 1’“' !!I'l'!i.i"ll.' lillli' |Hl| II:I.“i |I|"|."1|E'|]I" 11‘1‘1:‘1' BVEere; 13'.‘:'“'1‘“'1‘11 H Fa
the "Emrriug of an engine.” At about the same time there were periods of  extreme
intracranial discomfaort deseribed az a "'|rll1'.~'~lill;: sensation.””  These would
begin in the oeeipital region and spread forward.  They have been less severe for past
few months.
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Ficht months ago there was a II!'I'iHII of stiffnesz and Parast hesia of
the left face: this has largely subsided. Soon alter dip lopina was obzerved,
which continued until vizion was lost,

Six months ago she first notiesd deafneks, which she thought was com-
plete, in the left ear.

Four months ago she began to suffer from stiffness of the neck,
and about this time an optician was consulted owing to lowering of vision, Six weeks ago
there was a rapid change for the worse, and for three weeks she has been pra c ically
blind.

Of late she has had a “lifeless” feeling in the left arm and hand. There have been
oreastonal attacks of vomiting ., but no vertigo, dizziness or gtaggering.

Slirdiis PTREILE, Thi [F:I.Eil'IH 1= an alert, ui'||rn:||"..'|'|||-F|r'll and nourizhed woman with no

Frae, 143, = e X 5% 11, Prant fram @ 1|..||-||'|I 1|;_-||-<|'\--'.| P =0 e T racliogrnm of the Feft J!I.I"'!'lll!.
_-\.I‘||Il.|,||||,'_ what was taken to be an ..|--u';r;|||l-1| of the internal [LLELEE N

special complaint aside from her blindness.  She shows no mental changes; walks with

no unsteadiness other than the uneertainty attributable to her blindness,
Positive neurological findings. —(\) General pressure.  Choked dise of 6 D, with pallor

of secondary atrophy: pupils di

atedd ! vision redueed to pereeption of shadows, X-ray
shows enlargement of venous channels and pressure absorption of the dorsum selle,

Ly Leoecalizing, Lol ,.c|]|:|u|:'r'jl1i1_-|§ digeomforts aceentuated on fexion of neck. (1)
Cerebellar, A few poorly sustained nystagmoid jerks on looking to the left. The Homberg
test shows slight unsteadiness,  Shght dysmetria of left arm and leg (20 glight as to have
easily eseaped detection).  No disturbanee of gaat appreciable. No adiadococinesia, ataxia
OF Lremor.

Deep reflexes normal and equal.

(21 Ertracerebellar. Cercbral nerves. V' =Subjective parmsthesias. Slight hypas-
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thesia over cheek. Jaw deflects slightly to the left.  Left hvporeflexa cornealis.  VIb
Convergent squint.  Weakness of both abducentes, oszpecially right., VIS PPossibly
some slight expressional weakness.,  Subjective as well as objeciive loss of taste on left,

VI = Cochfear branch. “Tinnitus present in both ears: more marked on left. Com-
plete deafness left: normal right,  Vestibulor branch. Pointing teste normal.  Xo onys-
tagmuz or dizzineszz produced II_‘; rotation.  No calorie reactions elicited from either car,
X-ray studies of pori unsatisfactory (post-operative plates suggest an enlargement of the
left porus internus (Fig, 143)).

[Xh, Xth X1 = (heeasional slight diffieulty in deglutition,  No dysarthria,. NI =
Tongue protrudes slightly to the left.

Medullary. A numb and lifeless feeling in the beft hand and arm,

Clinical diagnosis.—* Lot |-1-|'|-fu-|ln|m||lilq--;lnglq- Cacoustic) tumor.”

B 7
s ;

Fig. 144 Fag. 145

Fras., 144, 145 —Case XXVILL Bhowmg wound afier three wecks, and absenes of protrusion,  Note slight
tilting of head toward affeeted side

Dee. 26, 1916, Operation.—The uwsual bilateral exposure, carvied well to the left.
Considerable foraminal herniation, but sufficient fluid was seeured rom the posterior
cistern to lower tension.  The tumor, with no intervening arachnoid aceumulation, pre-
sented somewhat lower than u=zaal, and the TXH X0 gd X TP nerves were seen stretehed
around itz lower puh*. The growth was biseeted and Fn'm'1i:':||lj.' all of its contents were
scooped out piccemeal from the eapsule, which largely collapsed.  The slight oozing from
the raw surfaces after the removal of the separate fragments wag checked by the temporary
placement of pledgets of cotton dipped in Zenker's fluid.  Closure. A very prolonged
operation: four hours from *ether on to ether off.”  Condition exeellent throuehout (.
Chart 2).
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Post-operative notes.—The u|:|l'!'uli.ul| waz well borne.  There were no f'iarll|ﬁ|if';trilhllﬁ.
The convalescenee was uneventful and healing was perfect (Figs. 144, 145), The operation
aceentuated slightly her ineodrdination, but this, by the time of her discharge, Jan. 17,
1917, had largely disappeared. At this time there was no Rombergizsm nor incodedination.
The facial numbness, deflection of the jaw, tinnitus and dysphagia had disappeared.  There
was complete return to normal of the vestibular reactions (ealorie, ete.) on the right; those
on the left remained lost, but consgiderable hearin g to loud voice
sounds on the left (during right irrigation) was regained. The cor-
nieal areflexa |!l'1'>~lirllt"ll and with the subzidence of the choked dise to 4 1. there wasz ]H':I.i'ii—
cally a complete loss of vision.

Pathological note.—The tissue shows (Fig. 146) the usual hands of interlacing fibrous
tissue, which are quite cedematous.  There are many arens of degeneration with beginning

STt NI, B4 BN N R s ey
PR T N L RIS =L e g
Ry O TR Y TN e

Fia, 16.—Case XXVIL  Showing, under low magnifieation (3% 800, the interlacing hydropic bands of
fibrous tissue and beginning eyvst formation in the upper left corner (eosin meet by lopaelle) .

cvst formation.  The characterisiie loose reticular tissue resembling glioma oceurs in many
places.  Nany of the fibrous-tiszue nueler ave large and regular, probably representing a
vounger type of cell (Fig. 147).  In the reticular areas are psendo-fibrils resembling glia
{(Fig. 148).

Comment.— This record serves to show how IE!H‘HI]HI'li[‘I]HlIH_, even with a
large tumor, the cerchellar symptoms may be and how much diagnostic re-
liance one must place on the patient’s story and on the cerebral nerve symp-
toms. The ease presented little more than a vear’s history of left tinnitus
and loss of hearing, of left trigeminal paresthesia, and of loss of vision, due to
atrophy secondary to a choked dise.  Her choked dise, long regarded as a
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toxie (lead) papillitis, was the predominant symptom and there was abundant
excuse for the failure, on the part of her earlier attendants who were unfamiliar
with these cases, to recognize the presence, seat and nature of the underlying
canse.

One thing may deserve speecial reference—the obscure Bardny tests, Tt
was impossible to evoke nystagmus either by rotation or by ealorie tests, and

Fig. 147 Fog, 145

Froa, M7, 148, —Cnsze XXVIIL.  Showing fibrous area with fibroglia filbrils, and reticular field with pscwdo-
ghin fibrils (phosphotungsiie neid hematin: = 30,

no dizziness, vertigo or nausea was produced. Both labyrinths, however,
were capable of stimulation by rotation tests, as shown by the characteristie
past pointing, but this eoncerned only the horizontal eanals, not the vertical
canals.  The single observation of value was that the left ear, before the opera-
tion, was completely deaf while the right was being irrigated, whereas some
hearing was subsequently regained in this ear.

The following ecase is of unusual interest in view of the two preceding ex-
plorations, in neither of which the tumor was disclosed though its presence
was suspected.  The ease is therefore eomparable to Case XV of the series,
though differing from it in the faet that the preliminary decompression was
more enduring and effectual, doubtless for the reason that the growth was one
of =maller size.

The ecase, moreover, is a good example of the cases in Table 3 (p. 17)
which are listed as ““acoustic tumor suspects,” for the reason that it was so
classified for a period of two years. Our awakened interest in these tumors
during the latter months of 1916 led us to reopen correspondence with these
suspected cases, and this patient alone of the number was dissatisfied with the
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degree of relief which had been afforded, and re-entered the hospital for a
further attempt to uncover the tumor.

Caseg XXVIII

P.EDBH. Surg. No. 951, Left acoustic tumor with typical syndrome. Two previous
suboccipital explorations with negative findings. Successful exposure of tumor two years
later with radical intracapsular enucleation. Recovery.

Mar. 3, 1914, Admission of Mrs. Florenee 5., age 30, referred by Dr. George L. Wal-
ton of Boston with the diagnosis of a cerchellar tumor.

Her past history iz without interest exeept for a possible otitis media in infaney and
for a trauma sustained some years before when she fell on the ice, striking
the back of her head.  There were no immediate serions after effects,

Chronology of symptoms.—For three years she has noticed an inereasing d e -
fect of hearing on the left (fist noticed on using the telephone) accom-
panied for a year by tinnitus likened to “the distant puffing of a freight train.”
{This fact was only casually noted in the history at the time and was vegarded as of
no significance by the patient, who dated the onset of her symptoms to the onset of her
discomiforts as follows. )

For thirteen months, gince February, 1913, occipital discomiorts more
marked on the left side and tending to radiate up over the vault.  Usaally much more
severe in the early morning hours. At the outset these were often aceompanied
by nausea and vomiting, though these svmptoms have largely subsided.
Dizziness also has been a marked feature from the onset.  She eomplains
of a sensation of pitehing forward in descending stairs and of ** weak spells” in which it
seems a2 though she were going to faint.

For five months there has been an objective lowering of vigion, par-
ticularly on the left: no diplopia.  Also for five months inereaging unsteadiness
of gait, though she has managed to get about alone until the present time.

For three months there have heen parmssi hesias, |l1:|r'lI|:11_i||J_{ i inten-
gity, over the right trigeminal territory, both of skin and mueous membranes.  She has
lost 20 pounds in weight.

Positive neurological findings.—(\) General presswre,  Bilateral choked dise of 6
diopters, more advaneed on the left with secondary atrophy. Periods of amblyopia.
V. Oos 10/100: V.00 1D 10/200 Headaches and  some  dispositional  change.  Con-
siderable exophthalmos with dilatation of extracranial vessels, X-ray shows pressure
erosion of the dorsum selle (Fig. 149).  Deep reflexes exaggerated throughout with sug-
gestive clonus of the left knee and ankle,

{H:I L{.H:{rh':fny, Considerable 51]1![}['L'i|ril:l.| tenderness. (1) Cerebellar. Horizontal
nyvstagmus on looking in either direction: exeursions eoarser to the left.  Rombergizm
marked: tends to fall to right. Gait variable: oceasionally considerable staggering with
tendeney to deviate to right.  Turning to right produces dizziness.  Considerable tremor
of hands, but no definite incodrdination evineed on usual tests,  Musele strength about
equal on the two sides.  No dystonia or diadococinesia.

(2) FErtracerebellar.  Cerebral nerves, V' = Left corneal areflexa.  Subjective contra-
lateral hyvpasthesia with numbness and stiffiness<: objectively normal. Jaw opens in mid-
line. VIt =XNegative., VI =Slight expressional weakness of museles about mouth on
left. Winking reflex less good on the left.

VIt = Left tinnitus. Relative deafness. Wateh OO0 D, 21 inches: L8, 2 inches,
Forks and whistle better right than left.  Drums normal.  Calorie tests show inactive
labyrinthine responses on the left compared to the right.

IX Xth aned X1 =58light dysphagia observed.  XII"™ = Negative,

Mar, 12, 1814, Operation L.—The usual suboccipital exploration.  Difficulties con-
giderable owing to vascular stasis and to periods of respiratory embar-
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rassment with Cheyvne Stokes respiration.  Considerable bleeding  from  the
large emissary vessels in the bone.  After puneture of the lateral ven-
triecle and continual deainage these difficulties were overcome., The bone was
greatly thinned and there wag a marked foraminal pressure cone,

Fxploration in the left recess disclosed what was taken to be a dilated
cigtern: no underlving tumor was seen, f'::~:|l|rl:|'::1ilrl|. on the rght negative,
{osare,

Post-operative notes.—The wound healing was perfect: the general pressure svmploms
subsided: the right trigeminal pavesthesia and the tinnitug disappeared.  She did reason-
ably well in other respeets, though there was some merease mn her cerebellar svmpioms
(nystagmus and meodrdination) as well as in her dysarthrin and dyvsphagia, She was dis-
charged Aprel &, 1814, her p:l.pillu-llvtuu measuring only 1 lh'1||=-1l:'1'. and with il[li:ll'l.l'l'L‘![Ll']ll
in Vision

May 2, 1914, Readmisgion in exeellent general condition but with the complaint of

Fra, 140 —Caso XXVIIL. Sella turcica absorption and anterior bowing of posterior clinoid.

persistent disziness, of incereasing unsteadiness, and szome
continuanee of nausen and vomiting,  The examination showed a more marked ineoordi-
nation than before, limited, however, to the lower extremities.  Arms normal on all tests,
The optic dises showed zlight swelling and considerable new tissue, but the acaity had im-
proved—Y. 0L S, 20030: VOO, I 20050 (7). No further tinnitus, but otherwise auditory
symptoms az before.  Her dizziness was provoked on looking to the right.

{hwing to the 1'1't"irtit|1_‘|' that there must be a2 recess iumor, o Marther l‘?\'|l|11|‘.'lri.lihll: wWias
undertaken as follows,

May 4, 1915, Operation 1L.—The onginal flaps were again refleeted and there waz an
abundant escape of cerebrospinal fluid from the region of the foramen. There were few
adhesions except in the region of the recess, and therefore the hemisphere
wag transceled to a depth of from 4 to 5 em., but no tumor was disclosed
nor could one be palpated in the depth of the incision.  The usual elosure,

Post-operative notes.—Her convalescence was uneventful aside from considerable
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morning nauses and vomiting,  Healing normal. Fxeept for o continnance of her un-

wor during the operation,

151
1R INternus, [ar l'll'r'll'r -|'|||'|.'.".J SLETCECUE=

=

img enlargeiment
left porus, pl:

T,
=
v
—a

an
fe elipes on

-
=

=
(==
-
= =
: =
— -

Ay
Mol

ienlly,

Fros, 150,

steadiness, her subjective improvement was considerable and this was attributed to the
evacuation of the Aol She was discharged Moy 23, 1914,
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Subsequent notes.—She reported from time to time during the sneceeding two VEars,
her chief complaint being her statie instabilitv,  She gained greatly in weight, remained
frec from headaches and vomiting, reading vision was retained. but there was a gradual
l'|r1r|]||l'|4' loss of i|l':-,!'|l|l_{ i the left ear,

Jam., 2, 1017, Readmission. Burp. No., G003, Althouel the patient hasz besenn fress
from discomiorts and in perfect general healih for the past two years, her readmission was
solicited in order that a further attempl might be made to possibly expose and remove the
lesion, in view of the further experience which we had had with acoustic tumors during the
interval.

bt 14 IR 1T PrEENS, Excellent general condition: a gain of 30 lnrnmul.- i weight : no head-

aches: no vormtmg.,  UOeeasionally some slight nausea,  Vision better than at first entry.

No dizziness, tinnituz or dyvsphagia,  Chief disability lies in her unsteadiness on her feet :

Fig. 152 Fig. 152

Fias, 152, 153 —Case XXVIIL  Photographz of wound 1% days afier the ihird operation,  MNote exeellent
nutritional condition: slight exophthalmos: shight bulging of wowmnd.

she iz unable to walk alone without support. feading vision retained in r'i_:_ﬂllt eye: . 0. D,

2090 (uneorrectd}; V. 0.5, 20200, Left ear remains subjectively deaf.

Positive neurclogical findings.—i(A) General pressure.  Considerable ulging of the
suboccipital region, cspeclally on the left, but the protrusions are quute =oft.  Dorsum sells
show marked absorption.  Optic dises flat but show considerable pallor.  Definite ex-
ophthalmos, as befare.

Deep reflexes active and equal throughout with tendency to elonus at knee and ankle
on the left.

(B Localizing., 1) Cerebellar.  Slight horizontal nystagmus, equal to right and left:
jerks of short amplitude, JMarked siatie disability with Rombergism. Stands unsupe-
ported with diffienlty. Walks only with support. Considerable ataxia of left arm with
dyvsmetria and diadococinesia,

(2) Exlracerebellor.  Cerebral nerves.  VW=CUorneal hyporeflexa. VI' = Possible
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slight weakness of both abducentes without subjective diplopia.  Conjugate deviation to
left lesz well sustained than to vight. VI = Negative.

VI =No tinnitus,  Complete left dealness to all tests while vight ear being douched.
No labyrinthine responses on left to spinning or ealorie tests: right normal.  Single X-ray
plates showed no appavent enlargement of the porus but subsequent stereoseopie studies
demonstrated that the right porus internus measured 4 mon., the left 7 mm. (Figs, 150, 151).

IXt Xib W]th=No dysphagia: that present after her seeond operation having dis-
appeared.  Articulation a little thick,  XIT™ = XNegative.

Jaw, 22, 1977, Operation 1I1L.—The left half of the old wound was refllected, an im-
mense amount of cerchrospinal fuid being secured from a large endothelial-lined extra-
coerebellar pocket beneath the flap.  The expozed cerchellar hemisphere was without ten-
sion. It was possible despite the adhesions to get into the recess by extracerebellar manip-
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Fig, 154, —Case XXVIIL  Interlacing bands of fibrous tisue with intorspersed reticular areas (methy lene-blue
pomin: X 80D,

ulations. Here, too, a large amount of fluid containing some gelatinous masses was secured
from the lateral eistern.  The growth was then identified, and the cerchellum broushed from
its surface, giving a good exposure.  The eapsule was aplit and what was regarded as the
chief maszs of the growth removied Elii"r'i"!ll.l'.'ll.. leaving a r:nit}' about 2.5 em. in diameter.
Such oozing as was produced was cheeked by the placements of cotton pledgets dampened
in Zenker’s fluid.  Closure.

Post-operative notes.—The convaleseence was uneventful.  Healing perfeet [(Figes.
152, 153). No inerease, even temporary, in pre-existing symptoms,  Numerous sterco-
Rontgenograms  finally showed elearly a definite enlargement of the
left porus acusticus internus,.

She made an exeellent recovery and at the time of her discharge was up and walking
for the first time since her second operation two years before,
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Pathological mote.—Fragments of the tizsue show the usual architecture | |*'|'!.:.~aL 154,
155 and 156) with bands of fibrous tissue, many areas being very hvdropie.  The growth in
certain places 15 more vaseylar than usual,  The vessels show no marked hyaline change,
In certain reticular areas the cells are widely spread (Fig, 156) and there is marked hydropic
change with tendeney to degeneration, there heing ]J‘tl:l[.[ﬂl'l'\'“.!' cells with [lir.fﬂh‘lﬂ dlue to
diapedesis of the red cells.  In some areas there is extensive degeneration of the eytoplasm
and the nuelel, with certain tendency to evst formation.  In these areas, moreover, there
are large cells which are most probably undifferentiated fibroblasis eontaining abundant
evioplasm, amd some of these ecells closely resemble ganglion eells (ef. Fig. 202). One de-
finite matotie figure was observed inoone of thesze eells,  The reticular areas appear o he of
the same character as the fibrous areas but are undergoing degeneration and replacement
by voung cells,

Fig. 155 Fig. 1546

Fias. 1546, 156,—Case XXVIIL  Showing fibrous area with young cells having eytoplasm: on right a typieal
risi |1'II|!|I' dredl,

Comment.— It is noteworthy that during the two years’ interval between
her early admission and the final enueleation of the tumor, the only advance
in her svmptoms lay in the gradual complete loss of funetion of the VIIT™
nerve.  Unguestionably she would have been mueh better off if the second
operation had not been performed, for the transection of the cerebellum was
in all probability the chiel cause of her permanent statie disability.

The outstanding feature of her storv concerns the two negative explora-
tions and the easy exposure of the growth on the third attempt, not beeause
it was of notably larger =ize, but for the reazon, doubtless, that it was ap-
proached from a better direetion.  The experience was an illuminating one,
as the case is probably representative of the =everal other uneertified though
presumptive acoustic tumors in the series. I fear that in many of them the
recess exploration has been eondueted too high, with the internal aunditory
meatus, and thus the most distant pole of the tumor, as the immediate objee-
tive point, rather than the jugular foramen which would expose primarily the
lower equator of the tumor. The former necessitates a much greater dis-



YERIFIED ACOUSTIC TUMORS—CASE XXIX 127

location of the cerebellum and in the proeess detaches the margin of the
hemisphere and the arachnoid villi along the sinus.  In most of these later
cases the lower group of nerves were well exposed before the subsequent
manipulations of the tumor were undertaken.

The successful =eries of nine consecutive operations which followed the
fatality in Case XIX gradually restored confidenee in the surgical procedure,
and a more and more thorough enucleation, as can be seen from the operative
notes, was being attempted. It was natural, therefore, that in the following
case, the last of the operative series, the more radical procedure, simulating
that in Case NIX, was undertaken, with the production of a wide-spread
trauma of the adjacent nerves.

Caseg XXIX

PEBBEH. Surg. No. G005 Left acoustic tumor. Inconspicuouns recess symptoms,
Extensive intracapsular extirpation. Marked post-operative extracerebellar  (cerchral
nerve | disturbances. Recovery,

Jan, 16, 1817, Admission of Arthur L., age 49, a soldier, referred by Dr. William
H-E'HH_'!.' of Uttea, N, Y., with a dhiaenosiz of brain tumor,  He had been a soldier in the British
army for 14 vears and had had numerons eranial injuries, the most gerious one during the
Boer war (1900), when he was kieled on the back of the head by his horge.  He apparently
sustained a fracture of the hase, for there was bleeding from the nose and he lost the sight in
hiz left eye.

Chronology of symploms.—As long as he can remember (sinee ehildhood) he has been
“"hard of hearing’ in his left ear,. hut there has been no increase
of deafness of late nor has he ever had any tinnitus.  He does not regard his deafness as
having any relation to his present illness.

For three years he has had severe oceipitoflrontal discomforts,
localized on the left side, becoming more severe of late and attributed to constipation.
For three years also he has had considerable staggering, increasing of late with
a tendency to deviate to the left.

For two wvears he has had photophobia and a lowering of wvision in lis
remaining (right) eve,

For eighteen months there have been recurring attacks which might be regarded as
cerebellar seizures, and which he ealls “fainting spells.”  He has o
warning of these attacks and has to lie down daring them, and savs they are more like peri-
ads of “ weakness apd fear” He has had no convalsions.

Stalus preesens.  Patient unusually alert and mentally clear.  Nutrition fair.

Positive neurological findings.—(A) General pressure, A echoked dise of 3 1 on the
right; primary atrophy on left with 2 D swelling superimposed.  Complains of no headache
bt rather of an oceipital diseomfort.  Xorav shows a slight pressure atrophy of the dorsum
gellie.  Deep reflexes active.

(B) Ln{'ﬂﬁzfi.-r,r. =light left .-euhl:n:'l:'ipih:l discomiorn on prossunc, (1) Cer heflar.  Hori-
zontal nystagmus, more marked, coarser and better sustained to left. Homberg positive:
aways to left. Gait slightly unsteady, with deviation to left.  Some dvsmetrin of left
bl sl |1-)_" on usnal tesiz, but no ]Hlil!lill,‘,{ Crrors,

2y Mrtracerebellar.  Cerebral nevves, VU= Left corneal areflexa: otherwise normal,
Na subjective paresthesias, VI = Negative,  VII'™ = Negative,

VI =No tinnituz.  Considerable retraction of both droms. Hearing tests (with
econtinuous ireigation of ear not being tested ) :
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Rotation tests f_','i'l.'l‘ !]I“.‘Il'“l‘:!"}' morml l:ll]}'l'ill[hillr TESTHIISES, but on ealorie tests no
reactions could be produeed from either ear, either ag nyztagmus or as deviation on past-
pointing tests. The X-ray shows what appears to be a definite enlargement of the left
porus internus (1Mgs. 157, 158).

6/1'6/2'63'6/4'66'6l6' 6768 69

Fra, 150 —Caso XXIX., Fragments of tamor removed al operation (nat. size).  Lower five fragments fixed
in fenker; others in neutral formalin,

T, Xth WTth W[Ith = Show no disturbanee whatsoever.

The elinical diagrosiz of a left acoustic tumor was ventured upon despite the unde-
veloped syndrome.

Jan, 26, 1917, Operation.—An excecdingly difficult and prolonged four-hour pro-
codure.  Marked res 4] irantory embarrassment during the early aniesthe-
gin, Venous stasis troublesome until the stage was reached at which a ventricu-
lar puncture could be performed. Continued drainage of veniricle during
the remainder of operation.  Suboeeipital field between the sinuses was unusually small,

the bone thick, and the emissary vessels large.
U
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On opening the dura an immense amount of fluid was seeured from the posterior
pistern, and on disloeeating the left ]!-'||Ei=|hJ:r'r'l- to the side a large lateral
cistern was opened which flooded the held. Exploration beyond this cistern  re-

vealed the nodular surface of the usual acoustie tumor, which was approached from belonw
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rather than from the side.  Lying below the tumor the bundle of the nerves to the jugular
foramen could be seen.  The capsule was incised in the usual way, and a very thorough
j|;|'|j';4.:-;-|!_|-c|¢|_|.-|_|' enucleation was !]f'f'fl:l'l]"'(i IFige, 159), oozing fronm the 1':|'u'ill1.' |Jl'i.J]!-_’ controlled
with pledgets of cotton wet in Zenker's fluid. At the conclusion of the enucleation it was
found that the lower portion of the tumor could be separated from the IX™, X and X1t
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bundle of nerves, go that the shell of this lower half of the growth was removed in one large
picee.  The wound was closed in layers as usual.

Post-operative notes.—The patient made an exeellent recovery from his amesthetie,
but it was found that the

eft VI nerve was 1-un||||!1~tv|_".' [l:l!':lf.'l.'?:l'd ancl that the X 1™ was
Hf‘l'ifilt"l}' affected (Fie, 1600, The trigeminus must alzo have been traumatized, for there

Fig, 163

Fros, 162, 16i—Case XXIX., Showing post-operative siudy of lefe poruz, demonstrating error of pro-
viois view regarding its dilatation (of. Fig. 155). Upper figure antonched.  Lower hgure redrawn from stence-
rid'ulilir' :llilrl'*-'.

oeeurred gquite an outbreak of herpes Inbialis.  However, the weakness of the sternomastoid
and trapezins muscles quickly disappeared, o that by the end of two weeks the shoulder
movements were completely restored. Fxamination of the larvnx showed no weakness of
the voeal eord, for thiz had been antieipated, s dressing was done on the tenth dav:
perfect healmg (Fig. 161).
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Subsequent note.—The patient made a slow econvaleseence with steady improvement,
though the facial paralysis promises to be permanent. Repeated studies of the left mas-
toid were made subsequent to the operation and despite the impression given by the earlier
Rintgenograms that the left internal meatus was dilated, it was finally concluded, through
a series of 2lerec-ROntgenograms, that thiz had been a mistaken observation I_l"'L;_l;s. | i
16:3).

Pathological note.—There are some thirty odd fragments of the tumor, varying in size
up to preces 2 em, in their long diameter (Fig, 150,

Histologically they show (Figs. 164, 165, 166) the usual fibrous bands with more or less
characteristic whorl and palisade arrangements of the nuclei.  The areas of loose reticular
tissue are comparatively infrequent and in them no struetures suggesting glia fibrils are

Fre, 164 —Cozec XXIX. Patch of ﬁl-rnu_-' tizzue surrounded by an area highly infiltrated with fat cells
{eosin methylene-blue: = S0},

found. The striking thing about the fibrous areas is the large amount of fat, and in this re-
spect the tumor resembles Cases VII, XIX and XXI. The phagoeytie fat eells are ar-
ranged along the longitudinal fibrillar bands (the fat in formalin hardened seetions is aniso-
tropie, transmitting polarized light). The tissue of the tumor in certain areas shows con-
sidderable hyvdropic ehange.  There iz alight hyaline change in the walls of the blood vessels.

Comment.— This case is out of the ordinary in the recorded long duration
(since childhood?) of the auditory symptoms and the possible effect of the
trauma in activating the growth of what may have been a long-standing in-
dolent process, It is not at all improbable that the routine histological exami-
nation of auditory nerves seeured at autopsy might reveal oceasional tumor
rests too small for naked eve observation and give us a better understanding
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of the point of origin of these tumors. The cerebellar manifestations were
fairly well marked, but the cerebral nerves showed merely an impaired fune-
tion of the VIIT™ together with a definite corneal areflexa, the reverse, as can
be seen, of Case XXVII, in which the cerebral nerves were extensively in-
volved and the cerebellar signs inconspicuous,  The syndrome, as may be
noted, supports Oppenheim’s contention of the occasional great
diagnostic value of a lost corneal reflex.

The wide-spread post-operative palsies of the adjacent nerves provoked
by the operative manipulations, largely intracap=ular, gentle and bloodless
as they were, serve to show how inevitable such nerve injuries must be when
an attempted total extirpation by rougher methods 1= undertaken.

One thing which should be noted is the fact that no dyvsarthria or dysphagia
was produced by the damage to the IX™, X' and XI'" bundle, which sup-
ports the view that these symptoms are due to pressure against the medulla

Fig. L5 Fug. Vid

Figa, 1635, 166.—Case XXIX, SBhowing (left) filbrous aren with fat eellz: (rght) reticular ares,

rather than to the pressure involvement of the third or fourth posterior nerves.

The experience with the X-ray studies of the pori in this case i= an illumi-
nating one and served to east considerable doubt on the interpretations of the
cases which had been previously studied.  In all probability it is unwise to
attempt to interpret a condition of the porus internus from single plates, even
though it is possible to study and compare the condition on the two sides.
Not only are stereo-Rontgenograms necessary, but with our present inex-
perience everal sets may be required before a definite opinion ecan be ex-
pressed.

The following case completes the present series of vertfied cases.  When
this study was begun the patient, like Case XXVILI, was listed among
the cerebellopontile-angle (acoustic) “suspects.” It was regarded,
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moreover, as an almost certain example of bilat-
eral acoustic tumors, and for that reason had been tentatively
included in the chapter on Neurofibromatosis, in which the subject will be
diseussed.  In view of a presumed double lesion and beeause of the advaneed
symptoms with complete blindness and deafness, operative intervention was
not pressed at the time of her hospital admission, and as the diagnosis was not
certified until recently, the case, like Case XXVIII again, does not appear in
its proper chronological order i the =series,

Casg XXX

P BB H Surg. No. 1522, Multiple bilateral cerebral nerve palsies with motor in-
coordination, previously diagnosed as multiple neuritis.  The syndrome attributed to a
bilateral lesion.  No operation.  Survival seven months.  Autopsy.  Left acoustic tumor.

April 2, 116, Admission of Mrs. Grace W. C., age 37, referred by Dr. William Me-
Donald of Providenes, R, 1.

The patient's family known ag somewhat peeuliar and cecentric: one brother with
dementia privcox.  In the past she has had periods of emotional depression with anmemia.

Chronolegy of symptems.— The exact eharacter of the onset is not entirely clear.  She
was married April 3, 1912, and beeame pregnant.  Some unsteadiness of gait was observed
from time to time by her husband, and a physician who saw her noted thiek-
ness of speech, some immobility of the face and drooling.
These things were ascribed to her pregnaney and she went on without
special complaint until six weeks before her expeeted confinement (i e, i January, 1915).
She awoke one morning with a peeuliar numbness on both sides o f the
tongue and face, and she staggered greatly on attempting to walk. At about
this time deafness in the left ear was first noticed. (It may have been pres-
ent long before) A Cwmsarean section was performed Feb, 1], 1914, owing
to a threatened eclampsia, with survival of a healthy ehild. On May 25, 1914, she con-
sultedd an oculist owing to periods of diplopia from a paresis of the
left abducens,

When seen soon after this by Dr. MeDonald she complained of weakness,
lack of emotional control, subjective failure of vision, a
dull suboecipital discomfort, oceasional periods of cephalalgia with
vomiting, defective sense of taste and smell, insensibil-
ity of the lips and mueous membranes and consequent difficulty  of
eating, clumsiness of movements and parmsthezias of the left
forearm. In addition he ohserved anosmia, a choked dise, a bilat-
eral facial weakness with some exophthalmos, giving her a peculiar
staring appearanee with pendulous lower lip. Weakness of both a b u-
centes but particularly the left, insensitivity of the entire face and
mueous memhbranes, especially on the right, nystagmus, defective
articulation, deviation of the tongue to the right, statie
ataxia with falling to either side or forward, a marked staggering sug-
gesting o tabetie gait, and incodrdination of the extrem ities, espe-
cially of the leit leg.

In short, “of the 12 pairs of eranial nerves ten pairs appeared to be involved on one or
both sides, one pair on the left (the VIII'Y) and one on the right (the X1

The patient, moreover, had a bacteriuria which, together with a very notice-
able fluetuation of the intensity of many of the cerebral nerve palsies,
led to confusion,  On Dec. 18, 1914, a diagnosis of poliomyelitis was made.  Another diag-
nosis was a eerchral inflammation and edema assoeiated with the threatened eclampsia,
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Other opinions were a multiple neuritis and a basilar meningitis of luetie (though the Was-
sermani wag pegative) or uberenlous  origin,

Early in 1915 deafness in the right ear began to be noticeable, By
May, 1915, she had become completely blind. The final ¢ om plete loss
of hearing was abrupt.  Since then there has also been bilateral paral-
ysis of the masticatory muscles. Of late there have been a number
of convulsive attacks, with flushing, exophthalmos, rigidity and uncon-
seiousness—probably typical cerebellar seizures.

Dr. MelDonald's .'1r:|.'l|_\':-=i:-: anil illLlll'l."ﬂ"iil'rll of the (RN whieh was =ent with the ]};"ipm‘_
15 a= follows:

“1. Sudden onsct of acute symptoms six weeks before confinement.

“2. Involvement of a large number of eranial nerves from the start without progres-
gion from a foeus,  To be sure the severity of the symptoms relative to partieular struetures
has inereased though periodie improvement was pronounced.  On the other hand, there
has been pronounced and permanent improvement in the function of other parts, notably
the ITI™, IV gned VI cranial nerves.

“3. The process has extended from the left auditory struetures (deaf on left from start)
to the right and bilateral progression has also occurred in the visual traeis.  Buat, the fiest
and twellth pair were involved from the beginning, so that whatever lesion was present over
two venrs ago was exerting is influenee feom the anterior to the o=t e rior ]ml:-:-s of the brain
slem,

“d4. If the dizorder is due to a brain tumor it is remarkable that dogpite i1s growih eor-
tain structures lving between the eribriform plate and the twelfth nuelei have been relieved
from pressure and have resumed thetr funetion.

¥ Headache has not been a marked svmptom and vomiting hag oceurred but oceasgion-
ally, which would be difficult to explain if a neoplasm of sufficient extent to involve the
brain stem From front to baek in the beginning had been growing in size for over two vears.

“H. The gait has never been of the cerebellar {vpe, though ataxia iz now much more
marked than in the beginning.

“H. From the first there have been evidenees of spinal traet involvement hardly to he
explained by interference with supra-nuclear arm and leg mechanisms (ineodrdination,
ataxia, tingling, prickling of right face and left forearm).

“Impression. A chronie proliferative basilar meningitie process.”

Examination on admission.—A greatly undernourished woman, completely blind and
deal, with staring exophthalmos and expressionless faee, a hanging jaw and flabby lip over
which she drools.  Very ataxic bot able to it up in a chair. A slurving speech bharely
understandable, and her attendant communieates with her by numerically tapping out
letters on the palm.  Her mentality i= apparently normal and she is alert,

Positive neurological findings.—(A) General pressure. A secomdary optic atrophy:
vigion nil: pupils wide without reaction.  Exophthalmos and dilatation of extracranial
vessels, Headaches not marked though periods of severe suboeeipital pain eominon.
Vomiting infrequent though formerly very pronounecd,  Complete anosmin,  X-ray shows
extreme secondary pressure absorption of sella turciea and marked dilatation of diplo&tic
sinnses,

(B) Loealizing.  Suboceipital discomforts radiating to front; ecrvieal rigidity and ten-
derness.

(1) Cerebellar. A few fine nystagmoid jerks on looking to the right only (¢f. ophthal-
moplegia).  Extremely coarse dynamie ataxia of all extremities during purposeful move-
ments. Manages, however, to do coarse knitting,  In attempting to walk with support
legs thrown wildly.,  Unable to stand alone.

Deep reflexes all exaggerated: no clonus. Babinski questionable,

(2} Erxtracerebellar. Cerelwral nerves,  TIT™ IV and VI = Almost complete oph-
thalmoplegia: conjugate deviation impossible exeept to the right. V' = Bilateral are-
fexa cornealis and more or less marked hypaesthesia (total analgesia on right) over both
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trigeminal felds, skin and mueous membrane. 'I"nln|r|1-|:1~ bilateral [|;|.|'.-L|_'|.':»:j_-: ol ”l-"-‘“i"-'lt“"‘.‘*'
musecles,  VII" = Almost complete bilateral palsy: slight movements possible, better on
left. Complete ageusia,

VIIth 1|i.-arnl'}' of bilateral tinnitas |:|'.|-:-1-.:]|'|l_g q-mn[plq-tu- deafness: no 1;|I;:,-|-j].[|,i||l-
TeSpONses Lo calorie tests elieited from either gide.

IR At =Complete agensia; 11,\'.~=:lr'l|:r|;| and d_'l.'.-'ph:u_{i:l. Swallows food nn]_v when
]rl;!:'l'-l far back on tongue. From charaeter of voice a probable voeal eord !_|].'|r.'1|_1.'.~::':{
{larynx not examined ).

NIt KT = No disturbanee noticeable,  Tongue in mid line.

) Fra, 167, —Case "-1"-1\ Irhl_l'hll_'l'illi-ll of base of brain showing large left aecustie tumaor.  Note distended
third ventricle: the evideonce of villows herniations over the ips of toe tempornl lobes: the scar of the porus
atiachment (gf, arrow),

Clinical dingnosis.—ilateral I'I‘E"I'IJI'I.]UFII.PIIT”L'-:I.'II_:.-'.'II:' tumors (acoustic ibroneuromata),
Mo assorviated von Recklinghausen’s manifestations.

An operation was not favored by the patient’s family and she was discharged A pril
&, 1815,

Subsequent note (by letter).—* Though shut off from the external world except by the
sense of touch, she retained her interest and remained mentally active almost o the last,”
Bhe died Noe. &, 15168, The end was sudden, as it 2o often s in LlHil:'i'trllqjl'v.-sm'ti cerchellar
CASeE,
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Pathological notes.—The brain unfortunately was not removed immediately nor was
it hardened in site, so that the relations were largely lost,  But from all that 1 [.';Lll it her
the terminal picture was similar to that deseribed by Cruveillier, with marked herniations
into absorption fosswe in the base of the skull, the nature of which was not understood, and
a widely dilated and absorbed sella.  There was a large left acoustie tumor, a photograph
of which (Fig. 167) has been kindly sent to me by Dr. MeDonald,  The small sear of the
attachment at the porus iz clearly apparent.

Comment.—An exploratory operation was suggested but not warmly
recommended, for vision and hearing were supposedly gone bevond reeall.
The mere prolongation of life in her sorry condition hardly justified inter-
vention, particularly in view of the fact that her discomforts at the time had
largely subsided, and death when it oceurred was likely to be sudden in one
of her convulsive attacks and therefore unattended by great suffering.

With full consciousness of the misjudgments which may arise from so
vividly visunalizing a lesion that one unconsciously makes the recital of the
qase history correspond, it nevertheless was difficult to believe, when she was
under observation, how any other than a hilateral acoustic twmor could
possibly have accounted for this woman’s symptoms. It will be recalled that
a few other cases in the =eries (e. g., Cases VIII and XIX) were under sus-
picion of having bilateral lesions, but so far as I am aware there is no recorded
instance of a correct antemortem diagnosis of =uch a condition, apart from the
multiple cerebral nerve lesions which may accompany generalized neurofibro-
matosis, ever having been made,

The foregoing series of cases, all of which but Case IV were histologically
verified and all but Casze XXX operated upon on one or more oceasions, fur-
nishes the basis of the symptomatie, pathologie and surgical analyses of the
subsequent chapters. The ease histories show elearly the slow progress in
our understanding of these lesions. However, our diagnostie ability has
unquestionably improved; the histologieal designation has passed from en-
dothelioma to fibrosarcoma to glioma to fibroneuroma or, better, to the un-
equivocal acoustic tumor; the surgical procedure, moreover, has become far
safer with experience, though in the process of acquiring this the operation has
had its distinet ups and downs.

It must be remembered that experience was acquired not from these veri-
fied eases alone, for not only were there a large number of intracerebellar le-
sions in the elinie during the fifteen vears, but, what is more, there were thirty-
five cases in which a cerebellopontile-angle tumor was suspected though not
verified. In the following chapter illustrations of these acoustic tumor sus-
pects will be given.



CHAFPTER 1Y
CASE REPORTS (CoxTINUED)

Exaurres or UsveriFienp Tovors

With but one exception the lesion has been histologically verified in all
of the thirty cases recorded in the preceding chapter.  The exeeption (Case
IV of the Baltimore series) was included in its chronological order merely
because of its importance from a surgical point of view, since it illustrated the
possibility of suceessfully earrving through a suboecipital operation: under
prolonged artificial respiration.

In the statistical tables which have been given in Chapter L1 it was pointed
out that in the group of 91 extracerchellar lesions there were 35 presumable
or suspected, though unverified cases (¢f. Table 2).  Naturally all of them
were cazes with a cerebellopontile-angle H_‘c.'l]ll]"tr!rli". for one would hardly ven-
ture to make a diagnosis of an extracerchellar lesion in their absenee, and henee
thev are listed in Table 3 (p. 17) with the tumors of the angle.

From this latter table it is apparent that 30 of the 37 verified tumors of
the angle proved to be acoustic tumors, and it is safe to say that about three
out of four of the unverified 35 eases are of this same nature. Four of the
eases now in the verified list (Cases VII, XV, XXVIII and XXX) were at
one time classified as presumptive though unverified, and the larger number
of the present 35 “suspects’ are cases which eame under observation some
VEArs amo when we felt less certain of our di.'l;_','ut}!-:l'ﬂ and when hesitation was
felt about 100 radical an investigation of the conditions far in the recess,

In order that it may be apparent in this group of cases on what clinical
basis the diagnosis rests, three random cases from the Boston series have been
chosen to serve as illustrative types.  Another purpose will be served by this
recital, for the eases show what may be accomplished by a wide suboecipital
decompression alone—that is, without partial tumor removal—in the way of
palliation of syvmptoms and prolongation of life of patients with acoustic
mnors,

The first of them had advanced pressure symptoms at the time of opera-
tion, and survived for about the usual three-year period.  The story follows.

Case XXXI

PHBH, =urg. No. 534 Right eerebellopontile-angle (presumed acoustic tumor)
syndrome.  Decompression and evacuation of encysted recess fluid.  Survival two vears,
ten months.

fhef. 30, j1ofd.  Admiz=ion of ]I_fhm'_r G. L., a farmer, 32 Voars of aege, referred from the
Portland, Maine, Eye and Ear Infirmary.

Traomr,  In 1906 he fell from a tree, striking suboecipital region.

Chronology of symptoms.—For about two vears right tinnitus followed
by deafness and subsidence of tinnitus. For one year stagger ing gait,
attacks of vertigo with falling, oceipital headaehes (becoming general);

L=
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stiffness of the neck, and failing vision. Reeently naunsgea and vomit -
ing and numbness and neuralgie discomforts of the right
face. Four months of antiluetic treatment: also treated for lead poisoning.

Positive neurological findings.—(A)  General  presswre, Anosmin,  High  grade  of
choked dise (6 1)) with ]J.'1||Hr' and vizion reduced to shadows,  Dhlatation of extracranial
vessels.  Ne-rayv shows usual pressure changes with absorption of dorsum sellae.

Deep reflexes overactive and equal.

{B) Localizing. Suboceipital tenderness onright. (1) Cerebellor. Nvstag-
mus marked, eoarser to right.  Positive omberg: fallz to vight.  Gait deviates to rieht.
H’l"tll" il“"“i]'ltil]:lliﬂn \\'il]l Ll':l..\.i:l “1- arms.

(2) Ketracerebellar, Cerebral nevpves. V'™ = Marked hypiesthesia of vight face and mueous
membrane,  Right corneal arveflexa,  Jaw deviates to right, VIt =Weakness of right
abducens,  VII™ = Lower facial
'I.‘|'[':1I'l;['||."!""5 'I.‘|'i1|| 5O I‘i.ll"i:lh:l.t'”‘
apasm: right ageazin.

VIIDE =Complete vight deal-
ness, Mo labvrinthine tests, Mo
definite  change . right porus
demonstrated

(3) Misleading, Paresthesios
of arms and legs,  Tenderness of
right parietal and temporal re-
riomns,

Clinical diagnosis.— " Tumor
of right cercbellopontile angle”

N 3, 19273 Operation.
Bilateral suboceipital  eranieceto-
my. Puneture of lateral ventriele
necessitated flj.' pressure, Marked
pressure cone.  Exposare of arach-
noid evst in right recess,  Evacu-
ation of evst.  Closure,

Post-operative  notes.—Con-
-":i.l !“l';ll'l]l.' ||"'|'f‘|"|]'1 |:|]-j;| 1-“" ﬁl'"ll'*li‘l:l.f‘w-.
Healing per primam (Fig, 168).
Marked improvement in gencral
condition: loeal svimpioms much

L

a2 before. Choked  dise Iargely
anthstededd !?l_"-' December 5. Vision Fuo, 168, —Case XXX Condition on discharge four weeks
reduced to shadows,  Discharged RPN SN
Dee. 8, 1913.

_H-r_.u' 17, 1814, Hi‘pt-]'fﬁ condition |II':II'|jI':I”.'l.' unclunged,  Further le'l'.':liull ailvised
and refused,

A g, 31, 1914, et h, Ill!.l]:|1|'..'l."i]|_u a few woeeks of illness, |'|'l_|1:||‘h'4] ]rl‘.. et tier,

Comment.—This was in all probability a evst-capped tumor of the acusti-
cus.  The operation was performed m 1913, and o a number of later ex-
periences, as has been pointed out in the series of verified tumors, after open-
ing a thick-walled evst, thought at first to represent merely a eircumseribed
chronie arachnoiditis, an L:rnlu1|-1_1.'i|1;_-; tumor was disclosed. It 15 true that
arachnoud eyvsts mayv produce syvmptoms which simulate angle tumors, but
though tinnitus and vertigo and a Méniére's svndrome may oceur, complete
dealness and such pronounced pressure symptoms are hardly to be expeeted.
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There ean be little doubt, from the characteristic chronology of the symp-
toms, as to the correctness of the diagnosis, and the ease has been chosen
from among those which show that on the average a three-year period repre-
sents the expectancy of life after a suboecipital decompression.  Case IV, to
be sure, is a notable exception to this, and it is possible that the average sur-
vival may be more than three vears, but I have at this writing no figures re-
garding the end results of the acoustic tumor suspeets of the Baltimore series.

The following ease with an undeveloped syndrome was first listed as an
“mtracercbellar tumor: uncertified: presumable ghoma,” but a subsequent
review of the history with re-examination of the patient has brought out more
clearly the actual chronology of the extracerebellar symptoms which makes
the diagnosis of an acoustie lesion probable.

Case XXXII

L Surg, No. 050, Unverified though undoubted right acoustic tumor with
early cerebellopontile-angle syndrome,  Suboceipital decompression.  Recovery.

Feh, 20, 1014, Admizssion of Carl M. C., a clerk, age 46, referred by Dr. X, K. Wood of
Boston, Mass., with the diagnosis of probable bram tamor,

(i the whole he has heretofore 1'!|_:||'|_".'['\1{ |-_':1|n||_ lealil.  His IJI‘:‘HIJ:I”{IIL 1= (‘N%lf'lillﬂ and
entails his being on hiz feet for nearly 12 hours a day.  On Jarwary 2 he entered the ambula-
tory ¢linic of the Massachusetts General Hospital, with the story that for six weeks he
had notieed, associated with a period of frontal headaehes, some awkward-
ness of his right side and dizziness when turning to the right.

During the examination relative loss of hearing on the right was
observed.  He was referred to the Eve and Ear Infirmary, where ihe condition was regarded
az a ehronie otitis media with accompanying vertigo.  The opinion was given with some
reservation, as an obseuration of the nasal margin of the right optic papilla was alzo noted
at the time.

Chronology of symptoms.— The order of his svimptoms, particularly in relation to the
onset of the auditory disturbances, is not entirely clear, but as elicited after his admission,
they are as follows:

For three months a sensation of falling toward the right side,
which has inereased so that for two weeks he has been unable to walk alone.  Fregquently
aceused of heing mtoxicated.

For six weeks periods of numbness of the right face, fluctuating in
intensity.

For about a month he has noticed an impairment of hearing on the
right with bilateral (?) tinnitus (both symptoms possibly of much longer
duration). Four weeks ago a period of temporary diplopia.

For two weeks forward flexion of the neck has caused sharp pain referred to the vight
temple and forehead, and of late there have been marked suboecipital gore-
ness and tenderness.,

Physical examination. The skin shows several pigmented moles and pedunculated
fibyromias.

Positive neurological findings.—(A) General pressure. An early bilateral ehoked dise.
N-ray shows evidences of pressure with partial erosion of the dorsum sella.

(B) Localizing. (1) Cerebellar. Nystagmus in all directions: coarser to right. Con-
jug:ng- deviation to righ! iicmri_v sustained,  Station lllls-ctf'rld:l.' with eVeS O falls in any
direction. Considerable right dysmetria and adiadococinesia,  No espeeial ineodrdina-
tion or ataxia. Gait impossible without support: lurches to right.

Deep reflexes active and equal.

() Extracerehellar,  Cerebral nerves. Vit =Subjective numbness: marked hypestheszia
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over entire ]‘ig]ll! triceminal area with abzent corneal reflex.  Jaw deviates to the right.
VIt = Weakness of right abdueens: periods of diplopia.  VII* =Right faee subjectively
and objectively slightly drawn: relative ageusia.

VI =Constant bilateral tinnitus like a “dull whistle,” Hearing on left normal.
CUn nght, practically  deaf but Galton whizile still heard, No I,'11ij.'|'i|:|l]|.i1|u eS| HINSES
elicited on irvigation of either ear and nystagmus unmodified.  The X-rays of the pori were
ineonclusive,

I3, Xk KTtk snd XTI =Slight dysarthria.

During the two weeks he was under observation there was a marked inerease in his
symptoms, with elevation of the dises to 4 diopters.  There were several eritical attacks
resembling cerebellar se1zures, with sudden uneonsciouszness, =low labored
respiration and a drop in the pulze rate to eirea 40 beats per minute.  One of these oeeurred
while he was bemng shaved preparatory to his operation.

Mar. T, I814. Uporuliun. “The usual bilateral suboceipiial CRPOSUre. [ s very
tensze.  Primary dural opening near site of foramen magnnm, seenring fluid and relieving
tenston without necessitating ventricalar puneture,  Marked pressure cone. Punecture of
each [u'ul!'luiiu: |‘1.L‘Ilti.'~'|ritl.']'l' Ili‘_t_‘:.'l|i.'n.'1‘. !':.“{Filllr'.'llinll of left lateral recess negative, bt

Fig. 1d) Fig. 170 Fig. 171

Fogs, 1649, 170, 171, —Case XX XII, Threo vears after a -\.ilr'.l'l'll' -I||1||c'|"|3||r;|| decompression for st e
right seoustie Lumor,

in the depth of the right reeess what appeared to be adhesions between
hemisphere and dura were encountered.  Further exploration was thought
to be unwise.

Post-operative notes.—Considerable temporary inerense in dyvsarthein with dyvsphagia,
which subsequently lessened.  Healing perfect.  Some subjective improvement in hearing;
persistence of tinnitus becoming loealized in right ear,

There was progressive though slow improvement, with a steady gain in weight and
gtrength. By June 18, when he was dizcharged, the dises were Qat and he was beginning to
get about on his feet unsteadily with the use of a cane.

Subsequent notes.—An examination every few months during 1915 showed a continued
grlin and eradunl subsidenee of most of the cerebellar siens, including the nysbagmus, The
cerebral nerve svimptoms remained mueh as before the 1'|[II,"|':I1,Zth|I thoueh ihe illl]}rn".'mm*ni
in hearing was only temporary, and with the onset of complete deafness
dluring the vear the tinnitus subsided.

Durimg 1916 he continuoed well and free from discomforiz and on Awg. 30, 1806, the
only positive neurological findings were complete right ascoustiec paral-
}'r&i.‘-: , tonfirmed by ealoric tesis, slight hypmsthesia and slight
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expressional weakness of right face, considerable dysarthria,
g oS itive BRombere and some unstead iness of reait ' though he
etz about very actively and well for the time being.

Mar. 23, 1917, Reporis for cromination. Comdition remainsg excellent, and though
unsteady is able to get abont alone.  XNo headaches, ehoking of dises. or tinnitus,  Cere-
bellar: positive Romberg with falling to right; slight nystagmus; drunken gat, reliral
nerees: numbness of right Y with corneal areflexa; slight facial weakness on right; com-
plete VIII'" paralysis shown by ealorie tests,  Dysarthria persists.  Renewed studies of
the pori (stereoscopic) show no change, though the outhnes of the right meaius internus
may be a little less sharp than on the left.  No post-operative photographs were taken of
this patient, but the condition three years later 1= shown in Figs. 1649, 170, 171.

Comment.— The presumable diagnosis of an acoustic tumor in this case
was not made at the time of his hospital residence for the reason that we were
not thoroughly awake to the significance of the early auditory symptoms.
Communication with the patient was not easy, as he spoke broken English:
the recorded onset was an unusually acute one and he was suffering from
severe cerehellar attacks.  The outline of the case history rearranged for
presentation in this report in accordance with the more aceurate information
gradually acenmulated, fails to picture the early sources of confusion.  All
this merely goes to show the necessity of an accurate history, without which
errors of diagnosis in these eases are so readily made. :

No one would doubt for a moment the presence of an acoustic tumor from
an examination of the patient in his present eondition, even though the pres-
sure signs remain in abeyanee.  In all probability the time will come when an
attempted enucleation will be indicated, but as yet he is very comfortable,
his vision i= intact, and he i well enough to take over his wife's household
duties while she has beeome the main wage-carner,

In the following case, unlike the foregoing, some doubts might be expressed
as= to the diagnosis.

Case XXXIII

PO H, Sure. No, 45300, A Meéniere's syndrome followed by variable cerebral nerve
disturbances, chiefly right. Operation. Temporary improvement. Presumplive cere-
bellopontile-angle (right acoustic) tumor.

Mar, 29, 1916, Admission of William L., age 29, a clerk, referred by Dr. T. J. Burrage
of Portland, with intracranial tumor symptoms.,

Trauma. A fall, striking the top of the head, ten vears previously: unconscious for 14
hours: sealp wound sutured.

Chronology of symptoms.—For fen vears: Stabbing neuralgic pains in
forchead, eves and left upper teeth: also considerable headache deseribed as
a sense of pressure,  Most of hiz present symptoms he dates from a period 15 months ago,
and he 15 not certain of their exact order of onset.

For fifteen months: ‘*Dizzyv spells’’ associated with faininess and a
“bhugzing and ringing” tinnitus in the right ear, and accompanied by sudden
uncontrolled vomiting and vertigo so marked that he has oecca-
siomally fallen to his hands and knees.  These attacks, which resemble a M éniére’s
svndrome, come without warning, often on first arising in the morning, and
of late with any sudden change of position even while recumbent.  1f on his feet he would



UNVERIFIED TUMORS—CASE XXXIII 143

stagger and fall generally to the left.  The more severe of these attacks may last several
davs,

For about fifteen months also, his emplover has complained of his being ““ hard
of hearing.” The !l:llit'll! ascribes this to the noises in his ears and does
not know which one is chieflv affected.  He hasg had some auditory hallueinations ( church
bells": “strange voices™) and volunteers that he is a sensitive person and has some de-
lusions of being persecuted.

About fifteen monthe also: A ten-week period of parmsthesios of the
right side of the face and losz of the senze of taste on the rght.  These
symptoms subsided for six weeks and returned again for a time, together with a sensa-
tion of drawing of the right faece so that he was unable to whistle, A right
blepharospasm has been present and noticed by his friemnds sinee the outset,

For one year: Numbness and parmsthesias of the arms and  legs,
chiefly on the right with some subjective weakness, o sense of fatigoe, and a tendeney to
drop objects from his hands. Unusual drowsiness has been noticeable.  For
five months he has become inereasingly unsteady on his feet,  For the past three weeks
there has been an inerease in his stageering and he has been acensed of drinking,
Also alozs of visual acuityvand double vision.

Positive neurological symptoms.—(A) General pressure.  Farly choked dise with blur-
ring of nasal marging: more right than left,  X-rayvs show no pressure ehanges.

Deep reflexes equal and active throughont without elonus,

(1) Localizieng.,  Tead held tilted to right,  During his attacks Ves on right side, as
turning to left provokes nauses and vomiting.,  No suboeecipital tenderness,

(1) Cerebellar,  Nystagpmus, horizontal and rotary, chiefly confined to right eve: coarser
to right. Marked Rombergism: falls to left. Considerable ineodrdination of left hand,
with dysdiadococinesia.  Static ataxia marked: requires support in walking, due to great
dizziness.

(2) Ertracerebellur. Cerebral perves. 111" =Some apparent weakness on left, Vb=
Variable hypmsthesia on right to all stimuli; apparent slight hypaesthesia on left.  Left
corneal hyporeflexa (7). VIM=Near paralvsis on left,  Persistent diplopia. VII'h=
Wenkness on left apparent at rest and on expressional movements: winking reflex impaired.
Relative ageusia on right tongue,

VIt =Tinnitus referred at present to left ear: alzo subjective lowering of hearing.
Tests ineoneclusive: slightly reduced air conduction on right. Weber referred 1o right.
Labyrinthine responses equal vight and left.  X-rays of pori inconelusive (of, later studies
Figs. 175, 176G).

IXe Kb NIt XTI = No dysarthria or dysphagia.  Tongue protrudes oceasionally
to right.

(C Mislearding,  Oeeasional visual and olfactory hallueinations.  Some mental change
with impairment of memory,

Clinical diagnosis.— A subtentorial new growth, presumably o left eerebellopontile-
angle lesion.””

April 1, 1916, Operation.—Usual bilateral exploration.  No marked pressure.  Large
posterior eistern.  No pressure cone.  Unsatisfactory exploration of each recess negative,
Clozure.

Post-operative note.—Considerable nausea and vomiting for three days.  Healing
normal (Fig. 172). The discharge note on A prid 26 records a marked lessening of entire
preoperative symptomatology.  Cessation of discomforts, of nausea and vomiting, of the
nenralgin and numbness, of the diplopia and left ophthalmoplegia, facial weakness, tinnitus,
Rombergism and staggering., A slight lateral nyvstagmus persisted and some dizziness,
but practieally no other residual evidences of his former symptoms,

Subsequent notes.—Aug. 31, 1516, Returnz for observation.  Has bheen at former
work since the end of April.  Sulyjective: Slight awkwardness of hands, particularly left,
noticed on tying eravat. Oeceasional slight diplopia on looking to left.  Objective: Slight
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poorly sustained lateral nystagmus.  Station and gait normal.  Slight awkwardness of
left hand.  Slight apparent weakness of right lower face. No choked dize. The X-ray
shows an apparent enlargement of the right porus (¢f. later studies, Figs. 175, 176).

Now, 4, 1816,  Readmizsion. Has been doing well: at work: marked gain in weight :
no subjective disturbances until two weeks ago, when there was a temporary return of the
diplopia and right facial weakness and right ageusin: also some “nervousness,”  Thinks
his hearing 1= less good and there iz 4 “numb =ensation” in the left ear as though he were
“going to have an earache.”

Status,  Dises slightly hypermemic with some tortuosity of vessels and cedema of nasal
margins. A positive Romberg sipn: gait almost perfeet, though slight dizziness when turn-
ing sharply 1o the lefi.  Nyvstagmus coarser to left. Conjugate deviation to left fatiguing.
Vit = Bilateral corneal areflexa: slight objective hypwsthesia on right.  VI''= Diplopia

|'||'._ 172 —nan _‘{.\:.‘-{III_ 1= Li:l:-.:c aftor -:-pl'l'.'l.!.i:nt, :-||||wi.u:.{ o T ||l':|.]|||E.

with head in certain positions.  VII'" = Negative: history of recent right (eontralateral)
weakness, VI =Wateh 37 right: 1" left. Labyrinthine tests (caloric and rotary)
give practically equal reactions from both sides.

Muar. 13, 1917. Reports for examination. Continues well: at work (Figs. 173, 174).
Aside from a slight Romberg and slight nystagmus to the right, there are practically no
positive neurclogieal findings.  Gait normal. I]i_:-i:i]}!:[";li':l.|14't' of the divergent :-flql.u'llt.

Stereo-Hontgenograms show normal port interni on the two sides (Figs, 175, 176).

Comment.—This case has been chosen to illustrate the average uncer-
tainties of diagnosis at a stage of a presumed lesion in which the extracerchellar
symptoms are fluetuating and more or less bilateral, and before there 1= any
definite certainty of impairment of the acoustic nerve. The decompression



Fig. 173 Fiz. 171

Figs. 173, 174.—Case XX XIII. Condition after one year:  practically mvisible wound after acourate closure,

Fig. 175 Fig. 176

Fras, 175, 176, —Caze XXX, Untonchod prints from the poirs of stercoscopie plates showing wormal right
aumed ek [:l:ri interni,  Ldenl * eollar Dution ™ |::-l--'ir1-l.u:||.
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has so far relieved the general pressure svmptoms and greatly ameliorated the
cerebellar manifestations which, however, pointed fairly conclusively to a
lesion on the left.  The eerebral nerve disturbanees have heen more marked
on the right, the side of the original Méniére's svndrome.  On this side there
appeared to be an enlargement of the porus, but, as has been true of several
other eases, this was subsequently disproved by stereoseopie studies.

Other examples might be given of presumed though unverified tumors
from the 35 cases in the series so designated.  The enumeration of others
would too greatly prolong this study, which must necessarily be based chiefly
on the verified cases.  The four elinieal histories which have been abstracted,
however, illustrate firstly an almost eertain ease (Case IV): another (Case
XX X1, somewhat less certain though also with an arachnoid acewmulation
over the evst: a third (Case XXXII) with fairly charactenstie symptoms of
recent onset: and a fourth (Case XXXIII) with a somewhat more obseure
clinical picture.  All of these cases, as can be seen, mmproved greatly as a
result of the decompressive after-effects of their cerebellar exploratory erani-
ectomy. In this respect Case 1V is perhaps exeeptional with fairly quiescent
symptoms for nearly eight years: Case XXXI is perhaps more nearly the
average, with a survival for about three years uninfluenced by a further opera-
tion: Case XXNII will doubtless reach the limit of benefit from the decom-
pression ere long, and Case XXXIIIL, if the patient actually has an acoustie
neuromsa, should continue relatively free from symptoms for two years more.

[t may be of some interest to note that when this short chapter was first
planned, Case XXVIII of the present verified series was one of the non-
certified cases selected for inclusion here, for her symptoms on her first ad-
mission were in many ways comparable to those shown at present by Case
NXXIIIL

In assuring the diagnosis of these suspected cases in which an operation
for one reason or another has fallen short of disclosing the expected lesion—
eranting the possibility, of course, that it is there—one would like to lean more
heavily than is now possible on the condition of the porus acusticus internus,
and it is hoped that time will improve our methods of detecting changes in the
canal.

As matters stand at present, one is reminded of the discussions pertaining
to the diagnosis of other lesions, such for example as a duodenal uleer, in which
some regard the Bontgenographs as the most important, some the elinieal
examination, and =ome the patient’s history as the most significant. 1 n
the case of an acoustie tumor, the order of rela-
tive value would be first the history, second the
neurologieal examination, and third the X-ray.
Of course an X-ray negative may alone suffice if it shows a dilated porus,
just as it may in the ease of a duodenal uleer when it shows a definite filling
defect, but a dilated porus is unfortunately less common than Henschen's
studies had led us to expeet, and is only of value, therefore, as confirmatory
evidence, TFor the present, chronology of the symptoms
remains unguestionably the most important fac-
tor in the diagnosis and should be patiently unraveled in every
patient with a cerebellopontile-angle syndrome.



CHAPTER V
ETIOLOGY AND INCIDENCE

Relation to trauma and infection.— Unlike other forms of intracranial
tumor, particularly the fibro-endotheliomata® arising from the meninges,
trauma does not seem to have played any very 1m-
portant antecedent rdle in this series of eases. In only
six of the patients in the present series (e, g., Cases I, VII, X, XXVI, XXVIII
and XXIX) was there any definite history elicited of a eranial injury of some
possible etiological moment.  In most of them the trauma had been received
a mumber of years hefore the onset of symptoms, though it is of interest that
in all the blow was an oecipital one.

The literature, however, contains many examples in which there appears
to be a definite relation to trauma. A few may be cited.  In one of the very
carly reports (1867) Brickner,® in deseribing the ease of his own wife, atirib-
uted her svmptoms to a fall on the iee, with a blow on the oceiput, which
oceurred three vears before the onset of deafness.  Another and more rapad
case was reported from the Salpétriére by Collin and Barbé,™ with early
svinptoms and death in 26 months after the injuryv—a very short story for
one of these lesions. In Alagna’s® carefully studied case of a young soldier
the symptoms were the definite sequel of an oceipital injury.

According to Henneberg and Koeh™ there i1s very often an antecedent
history either of injury or of otitis media (¢f. Cases I, VII and XV) or of otor-
|'|HL':1, :,IT'IE]. I.[['!-'H]l,"r iﬁ H.;,I_i(], ll] I"I;I'l.-'{|I :Lﬁﬁl"']l!h]l‘l] !Ii!iﬂ'[l"‘l_"" ["}:U,l'[lE]-il,"."'i lltl aconst i.t'
tumor in patients who had suffered from ear diseases. In reviewing the
present series of cases it was :Hl‘lii'i.l,!.'.l_ll‘li_ that such a ]|i51:}]*}‘ would prove to
have been more frequently elicited, for we have labored somewhat under the
impression that some insult, traumatic or infective, plaved a significant role
in the eausation at least of the meningeal growths with which the acoustic
tumors had originally been elassified.

Embryonal rests.—Sternberg, '™ as may be vecalled, regarded the tumors as
in all likelihood of embryvonal origin and he attributed them to an anlage of
glia tissue which might be either in the nerve itselfl or outside of it, thus ex-
plaining the cases in which the nerve spanned rather than traversed or became
lost in the substance of the tumor. The Vo, VII™, VIII'™, IX*™ and Xt
pairs, the so-called dorsal cerebral nerves, develop from the tissue band lying
between the ectoderm and the dorsal face of the neural tube and, as we shall
see, a neuroglia sheath extends for some distance onto these nerves, i the case
of the acusticus even as far as the internal anditory meatus.

*An irllr'l':-HtirJ: cli':u'ri]n!inu has been ;:'Il.'vn l:_'l.' “'l-}'g:mcli?" ol @ !:;Hiuul wilth o core-
bellopontile tumor which so definitely followed an injury as 1o have made it the oceasion for
litigation.  The lesion in the end proved to be an endothelioma of the angle and not a true
acoustic tmnor.
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Verocay,"™ whose conelusions will be quoted in full (p. 215), also regarded
these lesions as attributable to a rest of embryonal tissue in the nerve, and it 1s
also Henschen's suggestion that embryonal connective tissue may persist in
the binding tissue of the acoustie fibres longer than in the other cerebral
nerves and that the tumors arise from the |1|‘n|!'ﬁ'l‘:5.1iml of this tissue.

Reference has already been made to Orzechowski's'™ belief that cerebello-
pontile-angle tumors arose more often from an anlage of the middle wall of
the recess than from the nerves.  Unguestionably the angle has a complex
structure and in the course of its development tissue rests may be deposited,
just as they are in the development of the pituitary body, and give rise later
on to neoplastie growths,  These tumors, however, are more apt to be of a
teratomatous nature and lesions of this sort have been deseribed in the lateral
recess of lower animals (Lutz") as well as of man.  Spiller’™ has briefly re-
ported a case which he believes to be of this nature, and doubtless most of the
teratomas found in the angle have such an origin.  They certainly cannot be
mistaken anatomically nor are they likely to be confused clinieally with the
tumaors which actually arise in the substance of the VIIT'™ nerve.

It should be noted in connection with these unilateral acoustic tumors,
even though they undoubtedly are related to the bilateral tumors which not
infrequently oceur in von Recklinghausen's disease, that no familial
examples have ever been recorded nor any recognizable
hereditary fendency in the direetion of parental generalized neurofibroma-
tosis.  In this disease, however, there is unquestionably some fault of devel-
opment on the part of the peripheral nerves, and thiz coupled with the fact
that the histology of the cerebral nerve tumaors of central neurofibromatosis is
identical with that of the solitary tumors of the acusticus makes it probable
that they are due to the same underlying anlage, which may therefore he re-
garded as more likely to occur in the VIIT*™ than in the other cerebral nerves.”

Effect of pregnancy.— It has been a matter of frequent observation that
brain tumors, particularly gliomas, may either arise during pregnancy or,
what is more likely, their growth becomes accelerated during this state.
This seems to be true also of the acoustic neuromas, and it was particularly
apparent in Case V of this series—a patient whose symptoms had become
latent but reappeared during a pregnaney: again two vears after her first
operation, when she was considered well, a second pregnaney was followed by
a rapid return of symptoms. It may be noted also in Case XXX that the
onset of symptoms coineided with her first pregnaney.

similar observations have been made by others. Thus v. Levden,'® in
connection with a ease of recess tumor, suggested that under the influence of
the vegetative changes which oceur during pregnancy there is either a dis-
position for tumors to develop or a pre-existing lesion may be exeited to a
more rapid growth. Westphal™ has alzo reported a ease in which the first
svptom oceurred during one pregnancy, with an exacerbation of symptoms
during a suceeeding one.  Many other examples might be eited.

* 1t may be pointed out that izsolated fibronenromas in the lateral eeeess, of the same
histological nature as those ariging from the acoustie nerve and giving a very sumilar syn-
drome, have been described as arising from the VI nerve by Raymond, Huet and
Alguier,' and from the 1X*™ by Gierlich®  They must be very rare, however, and as
Ravmond and his eollaborators make no referenee to the VITT™ in their report, some doulit
must be east on their observation,
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IxcipENCE

Sex.—In this present series of 30 certified cases there happened to be 18
females and 12 males.  From this one might conclude that the lesion was
more common in women, although Bruns and Gowers came to believe that it
15 twice as frequent in men.  The numbers are too small for reliable conelu-
slons, as shown by those given by Henschen, for in his earlier dissertation™
he assembled from the literature prior to 1910, records of 136 verified examples
of solitary acoustic tumor, and in the suceeeding five vears, 109 additional
ones. Of these 245 ecases the sex was known in 225, 104 males and 121
females, showing that there i= no definite predisposition to
these lesions in either sex.

Situation.—The tumor, moreover, shows no definite predilection for the
right or left side, though our small ficures might suggest the contrary. In
the 30 recorded eases the right acoustic echaneed to be involved in 12, and the
left in 18 instances, but Henschen's larger assemblage of eases shows definitely
that one side is no more likely to be affected than
the other, noris there any reason to see why it should be®

Age.—(M more interest and importance is the period of life
at whiech these tumors oceur. The average age of the 30
patients with the vertfied lesions in this series at the time of their admission
was 38.1 vears. The voungest patient (Case XXV) was 21, Case XV was 22,
and Case X1 was 23 vears of age, and the two oldest patients, Cases XVII
and XVIII, were both 53 years of age. However, as shown by the following
table, the greatest number of cases fall in the fifth
decade.

21-25=4
26-30=06
31-35=2
30-40=23
41-45=7
46-20=06
51-53 =2

These figures, however, are of less mmportance than those recording t h e
age at onset of the first svimplolin, which should give an :l]’l'll"llHi.I]I:i'{.‘
idea (though an imperfect one sinee the tumors doubtless may be present for
long without j_{‘i'l.‘iug' _-'L_‘i.'ln]:lhnlnr-ﬁ a2 to the decade in whieh the ;_!:!'[m'ih |,w;_1:in.~:.
Unfortunately, however, more often than otherwise the patients have no recol-
lection or record of the time of onset of the ull{lit:rt‘}' svinploms, which are
stated to have been preseit ' for many yvears”™ or “for a long time” and can
only recall with some precision the time of onset of the suboceipital diseom-
forts, the unsteady gait, the lowering of vision, or some equally distressing
symptoms or combination of symptoms from which they usually date the
beginning of their trouble.  As recorded, however, the figures for the 30

* To show the futility of drawing conclusions from small figures, it may be stated that
when these caleulations were first made there were 24 eases equally divided between the
gexes and also between the right and left side, but much the larger number of left lesions
were in males and of right in females,  The last six tumors in the series were all on the left
and mostly in women,
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cortified cases show approximately an average onset of initia 1
symptoms before admission of four years, The ex-
tremes are represented by Case XXV of six months, and Case IX of ten vears,
though Case XXIX, as may be reealled, gave a history of impaired hearing
sinee childhood.  Anv attempt, therefore, to give with any exactitude t he
average age of onset is futile, but such as they are, the figures
show that it was 34.1 years for the 27 verified cases which fur-
nished data sufficiently dependable for this ealenlation.

What is chiefly significant about these figures is the fact that the
symptoms of an acoustic tumor ra rely occeur bhe-
fore the third decade of life, for the earliest age from which
svmptoms might definitely be traced was 19 in only one case in the series
(Case XI). Hence one may be justified in the conelusion that a pat 1ent
under 20 with a cerebellopontile-angle syndrome
in all likelihood has a lesion other than an acous-
tic tumor.® This rule, however, must be taken with reservations,
for Henschen's tables relating to the age of onset of first symptoms in the
series of 165 supposedly verified acoustic tumors show 3 cases in the first dee-
adet and 17 in the second, whereas in the third, fourth and fifth the numbers
mount rapidly to 39, 53 and 42. It of course all depends upon what one
regards as * premonitory symptoms™ and, as has been pointed out, our his-
tories are necessarily imperfeet in this respeet.

Despite these exceptions to the rule given above, there seems to be no
doubt but that patients with acoustie tumors on the average do not present
themselves until a somewhat more advanced age than do those with other
subtentorial lesions.  In the certified tumors involving the hind brain in our
Brigham Hospital series, excluding the acoustic tumors, the average age on
admission was 23.2, and it may be pointed out that when cerebellar
symptoms occur in the first two decades an in-
tracerebellar tumor, more often a glioma, may
be suspected.

Expectation of life.— It would be interesting to have some definite figures
regarding (1) the average duration of anditory symptoms before signs of 1n-
volvement of other structures in the recess oceur, (2) the time at which gen-
eral pressure disturbances indicating a ventricular hvdrops may be looked
for, and (3) the expectation of life in unoperated eases after the onset of these
pressure symptoms, in order to compare the figures with the expectation of
life when an operation has been undertaken.  There can be no doubt but that
with the commonly recorded mortality of 70 per cent for operations for cere-
bellopontile-angle tumors the average expeetation of life would be greater
without operation, and this Tooth™ has shown to be apparently true of the
tumor operations which formed the basis of his studies.

Figures, however, cannot record the comparative improvement in comfort
of the survivors nor contrast it with the status of those in whom the tumor is

* It should be pointed out that this applies to isolated acoustic tumors.  Individuals
with generalized neurofibromatosis and wide-spread disense may have acoustic tumors, even
bilateral ones, at a much earlier age, as in Berggriin's remarkable ease of a child of eleven.,

T For q-.'c:uml}lv. Druault’s®® patient was a young woman of 19, the onset of whose audi-
tory symptoms had oeeurred abruptly at about 10 years of age.
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allowed to run itz course for a few months longer without intervention. In
the only unoperated case in the series (Case XXX the duration of lhife was
seven months (the symptoms admittedly were very advanced at the time she
came under observation).  On the other hand the average duration of life,
even after little more than a simple =uboccipital decompression, appears to be
from three to four yvears (e. g., Cases II and II1) and may be muech longer
(e. z., Case IV), whereas after a partial intracapsular enueleation this period
may be greatly prolonged (e. g., Cases V, VI, and XI).

A general average impression of what these patients recount, of what
they show, and of what they may expect, is as follows: auditory svinptoms of
about four yvears’ duration; general pressure svmptoms, which have finally
led to their hospital admission, of from 6 months to a vear's duration; an
expectation of life with inereasing diseomforts and blindness of from 6 months
to a year without operation: an expectation of life with vizion preserved and
relatively free from discomforts, averaging from 3 to 4 vears after a simple
wide decompression: and from 5 years upward if a more or less thorough enu-
cleation is suecesstully performed.  This i= merely an impression gained by
past experiences: it is hoped that it may be greatly modified for the hetter
by future ones.

SUMMARY

Acoustic tumors apparently arize from embryonie tissue rests in the periph-
eral end of the nerve and their growth may possibly be mfluenced by such
elements as trauma, local infection, or pregnancy.  From the present series
they appear to be somewhat more common in women and more often on the
left side. The average age of onset has been 34 vears; hospital admission
and operation on the average date four vears later,



CHAPTER VI
SYMPTOMATOLOGY

The chronology of symptoms in the foregoing series of cases makes it clear
that the clinieal diagnosis of an acoustiec tumor
can be made with reasonable assurance only when
auditory manifestations definitely precede the
evidenees of involvement of other structures in
the cerebellopontile angle. This is characteristic of so
large a percentage of the elinieal histories that the exeeptions (e, g, Cases
XXNIL XXV and XXX) merely serve to make it the more striking. Hence
when the inaugural symptoms of a growth, ob-
viously situated in the angle, have another se-
quence with secondary acoustic symptoms, the
diagnosis must remain uncertain until the lesion
is exposed.*®

The significance of this does not seem to have been heretofore sufficiently
emphasized, nor was it appreciated when the study of these cases was first
undertaken, and it must be confessed that in most of the clinieal histories the
fact was hidden in a mass of svmptomatic details, while in others it has only
been brought to light by subsequent inguiries direeted toward this particular
matter.

It would appear that patients rarely eall atiention to the premonitory
auditory symptoms, which are either forgotten or are not associated with the
subsequent and more ineapacitating phenomena, and it is equally certain that
the sequence is apt to be slighted by the questioner.  Jumentié,*” for example,
states that auditory troubles in most eases are the first to oceur and may long
be the only indication of the affection, and yet no indieation of the fact occurs
in the history of any of his eight certified cases.  On the other hand, a pro-
gressive unilateral loss of hearing, if unattended by tinnitus, may not be
observed by the patient, and it is interesting to note how often, when it is
observed, attention is called to the faet by disability in the use of the tele-
phone (¢f. Cases XX, XXIV, KXV and XXVIII).

It is rare for the VIII'™ nerve to be the only one affected by the time these
patients present themselves in a neurological clinie, but Table 4 (p. 162)
shows that this was true of two cases in the series (Cases X and XX), and
practically so in two others (Cases XVI and XVII}, not even the corneal

* These statements may be a little extreme, for there are many authentic case histories
in which the acoustic svmptoms were unguestionably late in appearance,  The matter was
emphasized by Sorgo' in the discussion of hig ease.  Doubtless a tumor which arizges in the
free eourse of the nerve may reach a size sufficient to produce loeal symptoms without
affecting the conduetivity of the fibres of the nerve itzelf. A neuroma of a peripheral nerve
may similarly leave the nerve fibres for long unimpaired.
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reflex on the side of the lesion being impaired. A distinetive feature, more-
over, of the aunditory phenomena in these ecases lies in their unin-
terrupted progress from the first signs of irrita-
tion of the nerve to the stage of paraly=sis or near
paralyvs=is, and in this respect the symptoms referable to the acusticus
differ essentially from the other eerebellopontile-angle symptoms, which, as
will be pointed out, are characteristically variable in their intensity or even
actually fugitive.

It 1= fitting, therefore, that the acusticus should first engage our attention
and that the symptoms referable to other adjacent structures be taken up
subsequently, so far as possible, in the order of their oceurrence.

THE AUvDITORY AND LABYRINTHINE SYMPTOMS

The N. cochlearis.—In twentv-five out of the thirtyv*® cases the in-
augural symptoms were auditory, varving from a re-
corded period sinee childhood (?) in one instance (Case XXIX), of ten vears
(Case IX), of nine vears (Case IV) and of seven vears (Case XI1II) at one ex-
treme, to a few months before the patient’s admission at the other.  In view
of thi= predominant number of positive cases it 1= quite probable that had the
matter been pursued in some of the earlier cases which stand as exceptions o
the rule (e. g., Cases VII and X1), a primary history of auditory svmptoms
might have been elicited.

Individuals differ greatly in their ability to recall the order of onset of
their early syvmptoms, particularly when they are of long duration, and this
i= accentuated, of course, when their faculties have become dulled by a see-
ondary hydroecephalus.  Thus in Case XVII the fact was subsequently elie-
ited from the patient’s wife that for two vears before the onset of his deafness
he had often been kept awake at night by a buzzing in his ears; this he had
completely forgotten when his history was first taken. However, in Case
x:\u[ uq':'{]l‘:linf_{ to the [J:ltil‘llt'.‘-l recollection there was no definite }}]‘inl'i[}‘
in the disturbanece of hearing over some of the other symptoms; the literature
contains many cases with a similar history and we must aceept the fact that
the acoustic symptoms may long remain latent.  Case XXII remains the
single unquestioned example of secondary rather
than inaugural auditory manifestations, but the
unusual features possessed by the growth readily explain why it should be an
exception to the general rule.

Tinnitus of one form or another and variously likened to a ringing
or buzzing or roaring, and from the faint sound of a sea shell to the rush of a
train, usually preceded the onset of deafness. In a few cases, however
(e. g, Cases X, XX and XXIX), no history of tinnitus was volunteered or
elicited, though it may of course have oceurred, and in one or two cases (e. g

* Inasmuch as the diagnosis in Cases XXXI to XXXIII, which have been given as
types of presumable though unverified examples of acoustic tumor, has been based largely
on our studics of the symptomatology of the verified cases, they will be excluded from the
figure pereentages in this chapter. 1t goes without saying that the ehronology of the symp-
toms is more or less similar in the other thirty-two unverificd eases in the series, not included
in this report.
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Clase VIIT) it was a late symptom.®*  Indeed in some instances the loss of
hearing on the affected side was an accidental finding not preceded by any
noises (e. g., Case XX); in one or two other instances complete deafness was
of sudden oceurrence (e, g., Case XXVI) without premonitory symptoms,
whereas in still another patient (Case X) there was antecedent pain in the
ear (trigeminal?), and deafness without preceding tinnitus was of abrupt
onset.  Similar observations have been made by others. Thus in Meyver’s
case!® there was abrupt loss of hearing following an attack of dizziness.

Oceasionally, as in Case VIII, tinnitus has persisted even when there
appeared to be complete loss of air conduction, and in one or two instances
when it has been late in onset (e, g., Case XII1) the noises were referred to the
contralateral ear.  Indeed in seven eases, as ean be seen from the table (p. 162)
the tinmitus has actually been bilateral or at least subjectively referred to
both ears.

All of these case histories, as may be emphasized, record the examinations
made by at least two and often by three or four observers and, what is more,
when there has been any uncertainty or confusion regarding ce ertain sy mptoms
the tests have always been repeated on subsequent examination. In review-
ing the records it has been of interest to find that the first observer in going
over the cerebral nerves has sometimes been confused regarding the ques-
tion of deafness, and in a number of the patients it was thought
that bone conduetion was present and, in some instances, air conduction also,
when both were subsequently disproved.  The absence of the latter, indeed,
has only been absolutely eertified in some patients by the complete deafness
to external sounds which ensues when the unaffected ear is being irvigated in
the eourse of the ealorie tests,  As Grey™ points out, the perception of after
tones and the transmission of tones of the fork to the opposite ear somewhat
interfere with the Rinné test and not infrequently, even with acoustic tumaors
of large size, the tones perecived by the unaffected ear are referred by the
patient in part to the diseased side.

All of this goes to show that absolute deafness is al-
most as difficult to certify as an absolute loss of
the vestibular reactions in these cases. It is true that the
majority of patients in the series by the time of their admission appeared to
have a complete acoustic paralysis.  But this was not true of all, for about
seven of the patients showed either some preservation of
hearing for certain tones of the Galton whistle
or the fork or even of the voice (¢f. Case XXIX) and in a some-
what smaller number labyrinthine responses to caloric
tests were retained. This suggests that a complete vestibular
paralysis is more frequent than a complete cochlear one, which is in line with
Hensehen's view that these tumors arise more often from the vestibular nerve.
The tabulation of symptoms shows, however, that when some auditory fune-
tion is retained, some labyrinthine responses ean usually be elicited (Cases

XXI, };}LTI[[ andl Xf‘ilf{). Only in one ease (Case XVI) was there incom-

e

* It is notable that 1m. nI:n s early case, which was apparently an accidental post-
mortem finding, ih{rllgh this is not stated, had a history of a slowly progressive
loss of hearing of twenty years® d uration, unaccompanied
by any noises 1n the ears.
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plete deafness with loss of labyrinthine responses, whereas the reverse was
apparently true in Case VIII, though this patient was observed when we were
comparatively unfamiliar with the labyrinthine reactions.

It should be noted in this connection that a considerable number of the
patients who were completely deat before, regained some hearing after opera-
tion (e, g., Cases V, XV, XX and XXVI). It is my impression that a return
of funetion in the vestibular nerve is less likely to oceur (e. g., Case XXVI),
though in one instance (Case NXII) normal auditory and labyrinthine re-
sponses for the time being have been completely restored.  This all goes to
show that intaet fibres mayv still traverse these tu-
mors or, what is more likely in view of the char-
acter of the operations performed, be incorpo-
rated in or near the capsule and regain some meas-
ure of their functional activity when released
from tension. The fact, too, that nerve fibres, supposed by some to
be newly formed fibres, are oceasionally encountered o histological prepara-
tions from these growths is thus accounted for. This explanation has also
been regarded as probable by Alexander? on the basis of the very early tumor
which he had the opportunity of studying, and was particularly well shown in
the case reported with Frankl-Hoehwart.®

In one of our more recent operations (Case XXVI) upon a comparatively
voung tumor, 4 small bundle of fibres could be seen passing from the meatus
over the surface, but they must have been funetionally blocked, for deafness
was complete.  An interesting observation was made by Biges® on a ease
with verified bilateral acoustic tumors which were of quite unequal size; the
larger tumor occupied the side on which some hearing had been retained.

The N. vestibularis.—With all of this emphasis which has been laid upon
inavgural auditory manifestations it must not be over-
looked that there are two divisions of the nerve and
that the radix vestibularis may be primarily in-
volved, so that symptoms on the part of the lahy-
rinthine apparatus often precede any disturb -
ances of hearing. Reference has already been made to Henschen's
view that the vestibular branch i1s the one more apt to be the primary seat of
the lesion, and examples of acoustic tumor have been observed in which the
cochlearis was functionally and anatomieally unmimpaired (Maver'™), This
being so, one would expect & history of vertiginous attacks
to be frequently recorded among the initial symptoms.

Though a sensation of giddiness, usually relieved by recumbency, is not
uncommeon, in only one patient (Case IV) was the carly history so definitely
associated with attacks of vertigo and falling as to lead to the diag-
nosis of Méniére's disease (¢f. also Case XXXIII). Several
examples of this, however, oceur in the literature (e. g., Sharkey," Frankl-
Hochwart," Fraenkl and Hunt**).

It is diffieult, sometimes impossible, to tell whether the forms of nys-
tagmus, vertigo and ataxia which the patient exhibits are
to be aseribed to labyrinthine or eerebellar involvement.  This has been fully
and ably discussed in the papers by Wilson and Pike®@ *% Az a matter of
fact, we have had no opportunity of studyving cases at an early stage of the
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lesion, and by the time they have come under observation the growth has en-
larged sufficiently to deform the cerebellum so that there must be more or
less fusion of svinptoms from the two sourees, leading to confusion as to their
sealt of origin. Consequently we must depend largely upon the patient’s
history, and in some instances there seems to have been an insugural period
po==ibly of pure labyrinthine svmptoms.

On this basis one might possibly account for the unusual chronology of
syinptoms in Case 'V, for the patient recalled an antecedent period of local
symptoms with an unsteadiness of gait possibly due to a disturbance of equi-
librinm of vestibular origin, though nystagmus was not recorded: this had
completely subsided for a yvear or so before the onset of what was regarded as
her “present illness,” inaugurated by tinnitus.

As indieated by the case reports, we have meluded nystagmus
under the cerebellar symptoms, though it is quite possible
that the two varieties of nystagmus on the basiz of origin may be distingui=hed.
However, that ease, in our series of recess tumors, in which we felt most con-
fident that the symptoms of vertigo, nystagmus and insta-
bility were largely vestibular in origin, proved to be one not of an acous-
tic tumor but a meningeal endothelioma with extensive cerebellar deforma-
tion and merely a pressure involvement of the VIII*® nerve (¢f. Case XXXIV)
=0 that we were utterly misled.

Though detailed studies of nystagmus in these cases and the attempt to
determine whether the symptom is due to vestibular irritation or destruction,
or to an involvement of the pontile or eerebellar conneetions through Deiter's
nucleus, or wherever they mayv lie, are of great physiologieal interest and in
time mayv come to be of great diagnostic value, the subject 15 still greatly
tangled. In its elinieal adaptation we must rely at present on the single faet
that in most of these cases the nystagmus in a hori-
zontal direetion presents exceursions whieh are
wider, slower, and more pronounced on looking
toward the side of the lesion than toward theother.
This is the ease regardless of whether the vestibular apparatus is still capable
of responding to caloric tests.

Vertigo of the type deseribed by Stewart and Holmes, accompanied
by subjective rotary displacement of self or of
objects, has been sufficiently definite to be noted in very few cases (e. g.,
Case XXIII), and it i¢ quite possible that the matter was insufficiently in-
quired into in the earlier elinical histories.  Stimulation experiments of the
labyrinth have shown that the apparent rotation of self is always in the direc-
tion of the rapid phase of nystagmus and this is usually away from the lesion
in recess tumors,  On the other hand, the apparent rotation of objects, ac-
cording to Wilson and Pike, is less definite, though in the one case in our series
in which the sensation was distinet (Case XXXIV: a recess endothelioma)
the subjective revolution of objects oceurred toward the side of the lesion—
namely, toward the side of the coarser nystagmus.

There is difference of opinion on this subject, even in the interpretation
of the field oscillations which aceompany the dizziness following rotation in
the Bardny chair. It may be noted that these patients commonly find that
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lving on the sound side relieves their vertigo, whereas it 1s inereased by turn-
ing on the affected side.

As is the case with nystagmus, it 1= often difficult or impossible to tell
whether the dizziness or vertiginous sensation which these patienis experience
i= of labyrinthine, cerebellar or of combined origin, It should be noted that
vertigo may be present even when the vestibular nerve iz destroved, or at
least gives no responses to ealorie stimuli and, what is more, vertigo, dizziness
and nystagmus may all for a time be very greatly inereased by the operative
manipulations of the cerebellum incidental to the exposure of the growth.

The caloric tests in these patients by the time of their ad-
mission have shown a great lowering of vestibular irritability, though, as
already stated, some reactions were observed in four eases (e, g., Case XXIX),
indieating that the conducting path is not necessarily destroyed even in large
tumors,  This is contrary to Bardny's experience,? for he has stated that he
has never obtained ecalorie responses in the examination of more than thirty
cases, whereas some hearing might be preserved.

Dilatation of the porus acusticus internus. A= pointed out in the histori-
cal notes, a dilatation of the internal anditory meatus, with more or less pres-
sure absorption of the adjacent pyramidal bone, has been frequently recorded
m the autopsy reports of these eases—in faet, more often than not—sinee the
time of Cruvellhier and Weiglein,  Unfortunately in the fatal eases of this
present =series a thorongh examination of the petrous bone at autopsy has
never been made, though some of the tumors (ef. Fies, 4, 66, 167, 196) clearly
show where the stalk of the tumor projecting from the canal has been torn
across during the removal of the brain, It remained for Hensehen to point
out that the growth often originates from that por-
tion of the nerve whiceh lies within the eanal, and he
first suggested and later demonstrated that the distended internal meatus
or porus could be shown by the X-rayv.®™ He thus aroused the hope that this
might prove to be of essential aid to the diagnosis, and though in four of the
ases of this series, as we have seen, N-ray studies have possibly shown =uch a
dilatation, unhappily in those in which it would be of other than corrobora-
tive value no enlargement could be demonstrated.  Indeed in one patient
with a suspected recess tumor a relatively dilated porus
acusticus internus was observed on the side con-
tralateral to the symptoms, and in one of the cases in
Henschen’s later report® (Fall XXXI1) the same thing was observed.

During the preparation of this report misgivings arose as to the reliability
of our earlier X-ray reports, and on a careful review of the Rintgenograms it
was found that in =ome of them the outline of the porus acusticus externus
(Figs. 228, 229) rather than of the internal canal had been reported upon.®
Owing to this disclosure renewed studies have been made of all the available
patients in the series who are living with certified lesions, and Dr. Grey and
Dr. Carr developed a fairly exact method whereby the eanals could be elearly

* 1t is possible that others may in the past have fallen into this same error in reading
their plates.  Although undoubtedly Henschen must veler o the internal ecanal amd not
to the external, nevertheless in the X- ray |:|rin1- which eConpnny lis artiele i s the ex-
ternal and not the internal porus which appears to be represented as being Ll!llt!"l.l The
snmie appears to be true of the print of one of Jozefson'=" eases.
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projected on the plates (¢f. Fig. 177) and the two sides compared. Tt has
been disappointing, however, to find that, even in advanced cases, there is
apt to be little demonstrable difference between the port interm of the affected
and unaffected side.  This i= remarkable in view of two things: one, that the
tumors, whether or not they arise within the eanal, certainly in the course of
time come to project therein, and the other, that slowly growing bemgn tu-
mors commonly cause pressure abs=orption of adjacent bone. A dilated
porus would therefore be expected more often than
it really ocecurs or is capable of radiographie dem -
onstration, thongh this may merely be an acknowledgment of the
present imperfections in our methods of deteeting the lesion.

R.i.cjh't

Fia, 177.-=Showing print of o normal right porus acasticus internns (arrow) properly projected.

(areful notes upon the porus acusticus oceur in the X-ray reports on most
of the twenty cases composing the Boston series.  Of these only four (Cases
NVIIL XIX, XXV and XXVII) showed what was interpreted as a definite
enlargement and in these four in only one (e. g., Case XVIII) was it at all
notable. In many of these cases repeated plates were taken before salis-
factory exposures were obtained, and in three of them the assurance of a
demonstrably enlarged porus was secured only from exposures taken after
the operation with certification of the lesion.  As ean be seen from the tabu-
lation. there were six other eases in the twenty in which there was a suspicion
of some change in the porus, shown more as a lack of distinetness in outline
on the affected side than as a definite widening of the eanal.
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Doubtless further experience will greatly inerease the value of this sign,*®
but even when the method of detecting it i2 perfected, it ean only be of con-
siderable diagnostic importance under the rare circumstance of a unilateral
acoustic tumor with bilateral manifestations, as in Case XXX of the series,
To this we shall return in the chapter on diagnosis,

The symptoms which follow the acoustic manifestations are a little less
definite in their chronology, and indeed in a number of ecases (e. g., Case
XXIID) giddiness, unsteadiness of gait, and intracranial discomforts have
more or less coimncided with the primary signs of auditory derangement.
Whether the early uncertainty of gait and station, recorded in some instances
(e, 2., Case V), should be aseribed to an involvement of the vestibular nerve
or of the cerebellum is not clear.

From the history alone labyrinthine and eerebellar
symptoms are difficult to distinguish, and it 15 a com-
mon practice to attribute all forms of motor incodrdination to an involve-
ment of the cerebellum, which would necessarily imply a growth sufficiently
large to project far into the recesz. A growth of inconziderable size, how-
ever, seems to be capable of produeing discomforts, which after a varving
period subsequent to the onset of anditory disturbances usually begin to
appear.

SUBOCCIPITAL DISCOMFORTS

Though a diffuse, unlocalizable cephalalgia may oceur, the early dizcom-
forts from which the majority of these patients suffer are less often deseribed
az headaches than as paroxysmal pain, more often on the
side of the lesion, sometimes frontal, sometimes oceipital, but
apt to :-'»]:!T-:H! from back to front, or m'q':l.-cinuu“].' in the reverse direetion
(e. g, Case XXIV), and a more or less severe boring retro-orbital pain 1= often
complained of.

There is apt to be some soreness and stiffness in the
neck on stooping and straining; coughing or sneczing may bring on a
paroxyvsm of pain. These discomfort= are often more troublesome at night
or in the morning hours and may wear away later in the day, much as may the
pain or dizcomforts which accompany spinal cord tumors.

Just what these discomforts may be due to is difficult to say.  They may
possibly be produced by pressure agaimmst the tentoriam and thus be i part
of trigeminal origin, but they do not have the characteristies of oceipital
neuralgia, though often regarded and treated as such early in the eourse of
the disease. A trigeminal origin would not account for their suboceipital
distribution and, as a matter of fact, paresthesias rather than pain character-
ize the direct involvement of the N, trigeminus by pressure of the tumor, as
we shall see.

As the growth enlarges, these discomforts may become greatly exaggerated,

* Binee these paragraphs were written we have greatly perfected our methods of de-
tecting slight absorption changes in the outline of the affected porus, though it necessitates
the careful comparizon of stercoscopie plates of both sides (of. p. 287,
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with extreme tenderness of the suboeeipital museles, usually on the side of the
lesion and leading to a protective tilting of the head, in
which the mastoid is usually drawn down toward the shoulder (ef. Fig. 64).%
Often o definite musele =pasm oceurs in resistance to a passive flexion
of the neck.

ThE CEREBELLAR SYMPTOMS

In the average ease. in a year or so after the acoustic symptoms first
appear, evidences of eerebellar incodrdination become ap-
parent, due undoubtedly to pressure by the tumor against the region of the
flocenlus, with distortion of the cerebellar hemisphere and its peduncles and
consequent involvement of the cerebellolabyrinthine as well as the spino-
cerebellar paths, By this time the tumor has of course reached a sufficient
size to elongate the adjacent cerebral nerves, but it is apparent from the
case histories that pronounced cerebellar symptoms may
be present with but slight symptomatie evidence
of cerebral nerve (other than the acoustic) invelvement
(¢f. Cases XVI and XXIX) or, indeed, with no object ive
signs of their invoelvement whatsoever (e.g, Cases
¥ and XX). On the other hand, it must not be overlooked that pro -
nounced eerebral nerve involvement may be pres-
ent with cerebellar symptoms, even the nystag-
mus, practically absent (e.g, Cases VII and XXVII).

As already stated, it is not always possible to tell from the history alone
whether the early periods of staggering are of labyrinthine or eerebellar origin,
and inasmuch as none of these patients were subjeeted to labyrinthine tests
carly in the course of the disease the matter must remain unsettled. Un-
fortunately, inasmuch as they have been accidental postmortem findings, the
clinical histories of the few examples of small acoustic tumors are imperfect,
but in none of them, so far as I can gather, were there any symptoms which
could have been confused with true cerebellar ataxia.

The first svmptom to be noted is usually the unsteadiness
of gait, which may vary all the way from a drunken reeling to a
slight tendencey to fall on turning. It is notable that this cerebellar
incodrdination (ataxia, dysmetria) which is homolateral to the
lesion and is often associated with a distinet loss of power or tone in the
muscles, is apt to affect the lower extremities—and
therefore the gait and station—more noticeably
than the upper extremities, for though some tremor and a
tendeney to drop objects from the hand on the side of the lesion may be
noted, the upper limb type of ataxia is much less outspoken than is seen in the
majority of patients suffering from intracerebellar lesions,

The difficulties and uncertainties of gait and station exhibited by these
patients vary greatly from day to day, as the histories of these cases bear
abundant testimony. In some cases in the series, even though the extra-
cerchellar svmptoms were outspoken, there was but slight instability, and in

* This cerebellar posture has been aseribed by Starr'™ to a disturbanee of position due
to the weight of the tumor, an explanation which can hardly be the correct one.  But,
whatever may be its eause, the sign i= not a particularly valuable one.
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Case X practically none at all: others have managed to piteh and stagger and
reel along on a broad base with their feet wide apart: while in a few instances
the incodrdination had become so pronounced that the patients were com-
pletely bedridden (e. g., Cases 11, 11T and T1V).

Though some have expressed a contrary opinion it i= my impression, in
accord, among others, with Stewart and Holmes," who have given a detailed
deseription of the gait of these patients, that when station is disturbed, as
shown by the Romberg and other tests, there 18 a distinet
tendency to fall to the side of the lesion, and in
progression to deviate toward the same side. This,
however, was not uniform throughout the series, and indeed the direction of
falling may actually vary from time to time in the same patient.  As a rule,
even when incoordination is slight, these persons find it much more difficult
to balance on the foot of the affected than on the other =ide when attempting
to stand on one foot alone.

Theze =igns are of course all merely an expression of imperfect cerebellar
control over the codrdinate movements of the homolateral side of the body,
the hiémiasynergie cérébellense of Babinski.,” The disturbanee 1= often accom-
panied by a sense of unilateral weakness, by incodrdination with more or less
marked dy=metria and, as Babinski pointed out, there is often an impaired
ability to perform rapid movements (adiadococinesia).  None of these symp-
toms, however, can be regarded as characteristic of acoustic tumors in dis-
tinetion from other lesions involving chiefly one cerebellar hemisphere.

Nystagmus.,  The question of differentiation of vestibular and cerebellar
nyvstagmus has already been touched upon under the acoustic svmptoms.
Though it 1= quite possible that the two types may be elinieally distinguish-
able, in our ease reports from the outset all forms have been incorporated
with the cerebellar manifestations,  Wilson and Pike™ are emphatic in stat-
ing that cerebellar nyvstagmus is essentially ataxic with oscillatory features
due to the asynergia which affeets the general muzeulature, and to this |
would in general agree, but as these authors admit, * so many cerebellar le-
sions are complicated by sressure on the vesubular nerve . . . . the
most careful observations leave us often hopelessly involved.”  According to
Mills and Weisenburg,™ the two forms may be so mueh alike that a decision
between them can only be determined by a thorough study of the general
features of each case.

Whatever its eause may be, nystagmus 1= not a symptom of which the
patient is aware, so that its onset is not recorded.  Owing to the early involve-
ment of the vestibular nerve it is probably an early symptom and certamly,
even when of ecerebellar origin, will antedate all other evidenees of cerebellar
motor incoirdination or at least, being easily observed, 1t can be detected
when a disturbance of the trunk or limb musculature may escape our rough
methods of investigation. In a few ecases (e. g, Case X) it was the only
recorded eerchellar manifestation, and in Case XXVII even the nystagmus
was practically wanting.  This observation, taken in conjunetion with the
fact that the nyvstagmus is almost always greatly inereased by the cerebellar
manipulations incidental to exposure of the recess, makes me feel that
the nystagmus in these casesis of cerebellar rather
than of vestibular origin,

11
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The slow component or phase of the jerk is commonly toward the side of
the lesion, but a more usual and useful observation, noted alzo by many others,
15 that the oscillations are slower with the eves turned to the affected than to
the unaffected side.  In a number of cases a vertical nyvstagmus on looking
upward was recorded, but this was usually combined with rotary osecillations
and has, as vet, no diagnostie significance.

The apparent rotation of self or of objects, on which
Stewart and Holmes"" dwelt at length in their paper, as already mentioned
under the topie of “vertigo,” has been infrequent in this series of examina-
tions and I do not believe that it can be sufficiently common to be of espeecial
dingnostic service.  Even when earefully inguired into, an account of the
sensation is not easily elicited and but few patients (e. g., Case XXI1) recalled
the feeling.  In but few eases in the series was the sensation at all definite.
In Case XXVI there was an up-and-down movement of objects: while in
Cases XXTIT and XXXIV (the latter an extracerchellar but not an acoustie
tumor) objeets during rli:nf,zj.‘ |n-|:"|m]:~' were deseribed as swinging toward the
side of the lesion.  In Case VIII the sensation oceurred only under the un-
usnal cirenmstance of the patient’s turning the head away from the side of
the lesion and happening at the same time to turn his eves in the opposite
direction—namely, toward the affected side.  This combination of movements
would aggravate his nyvstagmus and produce the sensation of objects revolving
or sweeping past him apparently in the direetion he was looking, but even
then he was not entirely sure of this.

Tie ApJacENT CEREBRAL NERVE SYMPTOMS

The cercbral nerves adjacent to the VIII'™ begin to show signs of involve-
ment in varving degree at variable periods, but, as already pointed out, one
or two patients in this series (e, g, Cases X and XX) showed no signs of
cerebral nerve involvement apart from the acoustie, whereas at the time of
admission some cerchellar signs were present in all, though admittedly in
Cases VII and XXVII they were inconspicuous.  For the sake of convenience
in following these nerve symptoms, the accompanying table has been pre-
pared.

Unlike the auditory phenomena, the symptomatiec distur-
bances of these other nerves tend to fluetuate in
theirintensity. In most patients, by the time of their hospital
admission, the V', the VI and the VII*" are apt to have given subjee-
tive evidences of involvement, as related in the patient’s history, or to be
objectively affected. The involvement of the homolateral nerves adjacent
to the growth 1s a matter of their loeal compression or distortion, but it must
not be forgotten that irritation or palsy of contralat-
eral nerves may occur and give misleading and
distant symptoms. In at least fourteen out of the thirty cases
(¢f. Table 4) some subjective or objective contralateral involvement was
noted, most often of the V* and VIII*™ nerves, as numbness and tinnitus.
Case XXX i= a remarkable example of contralateral symptoms so wide-spread
a= to have led to the diagnosis of a bilateral lesion.

Many hypotheses have been offered in explanation of these contra-
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lateral palsies, such as displacement of the pons and medulla by
a dislocated cerebellar lobe (Spiller), or pressure of the nerves against the
sharp edge of the dura at their point of emergence (Wernicke) or pressure of
the pons and medulla against the base of the skull on the opposite side (Grey ).
None of them are entirely satisfving, and as a matter of probability, the
cdifferent nerves may be affected in different ways.  In the case of the V'8,
for example, there must be a sharp angulation of the root (¢f. Fig. 178) at 1ts
point of entry into its tentorial foramen.  In the chapter on diagnosis refer-
ence will be made to a ease in which the contralateral cerebral nerve symp-
toms, produced by a meningeal endothelioma involving the left cerebellar
hemusphere, were so0 pronounced as to lead to the diagnosis of a nght cerebel-
lopontile-angle tumor.  Henschen reports a similar experience,

The N. oculomotorius.—It is unusual for the T nerve to be affected.
and though in one or two eases in the series skew deviation (¢f. Cases X1V
and XV) had been observed, it was not until Case XXX was seen and the
lesion certified that the possibility of impairment of the LI was fully ap-
preciated.  This, as in the case of the abdueentes, T am inclined to aseribe
to a kinking or vascular constriction rather than to any possible direct pressure
by the tumor.  As in the case of the contralateral symptoms, there is no en-
tirely satisfving mechanical explanation for these oculomotor palsies.

The N. trigeminus.— Next to the acoustie this is probably the first cerebral
nerve of whose involvement the patient is subjectively conscious, for slight
paresthesias attract attention, whereas a slight facial weakness is not likely
to be noticed.  The sensation is usually deseribed as a feeling of numbness,
tingling or of burning, more commonly hmited to the face but often involving
the entire trigeminal territory, both skin and mucous membrane,  The symp-
tom, as would be expected, i= more commonly homolateral (18 eases), ocea-
sionally bilateral (5 cases) and rarely contralateral (Case XXVIII).

Some subjective sensations of this kKind, more or less fugitive in character,
were deseribed as having oceurrved by about half of the thirty patients, though
at the time of admission in “ome of them (e, g., Case XVII) there was no
demonstrable objective lowering of sensitivity even of the cornea.  On the
other hand, it is of interest that in three patients (Cases XILIL XV and XXI11)

and there may possibly have been others among the earlier eases—a definite
hyvpwesthesia of skin or of skin and mucous membranes was objectively dem-
onstrated when there had been no previeus history of subjective parmesthesias.

The most delicate u|||.'|1'{‘li'l.‘t* evidence of a trigeminal mvolvement is
unquestionably the lowering of or the loss of the cor-
neal reflex (hyporeflexa and areflexa cornealis of Oppenheim)  on
the affected side, and a normal corneal sensitivity was retained in only
four of the thirty patients in whom the condition was carefully noted on the
hiztory; two of them (Cases X and XX being the eases in which the acusti-
cus was the only mvolved nerve,

Attention should be drawn to the fact, however, that in a few patients
(Case V on her first admission, Cases XI, XXV, XXVIII and XXIX) the
loss of corneal reflex was the only demonstrable
evidence of trigeminal involvement. Though not of so
great significance, therefore, as Oppenheim would lead one to believe, the
sign may nevertheless be of premonitory value: this was true of Case XXIX,
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the only one in the series in which a eorneal areflexa was
the only cerebral nerve symptom apart from those
of the acoustie itself. Another patient (Case VIII) gave a
history of bilateral trigeminal paresthesias, but at the time of his first ex-
amination no objective hypesthesia of face or mucous membranes apart
from a bilateral corneal areflexa was demonstrable.  Of the
four other patients (Cases 1V, XIX, XXIII and XXX) who also gave a
history of bilateral parmesthesias, three showed a bilateral corneal areflexa,
but there were other nerve symptoms which overshadowed the corneal reflex
in importance.

There is one other reflex, the loss of which has been observed in a number
of cases—namely, a palatal reflex on the side of the lesion,
and it may be added that the palate itself is apt to be a little lax on the homo-
lateral side, whether from a trigeminal, facial or glossopharyngeal involve-
ment is not quite elear.

Trigeminal pain. One striking thing is notable in relation to all of these
cerebral nerve symptoms—namely, that paralytic phenomena rather than
irvitative are dominant. In the ecase of the trigeminus, though the par-
wsthesias may be regarded as exeitatory, neuralgie pain such
as one would expect is relatively uncommon. This
i« the more remarkable when one realizes how flattened and elongated the
nerve becomes as it is crowded aside by the crowth.

Slight neuralgic discomforts were complained of in but a few cases.  In
Case 1 there was a history of eontralateral infraorbital pain.  In Case VIII
also there were neuralgie pains referred to the lower jaw on the opposite side;
in Case XIX to the face and tongue on both sides; in Case X to the ear on the
same side.  In none of these patients were the discomforts at all distinetive
of trigeminal neuralgia of the major type.

It is said, however, that a cerebellopontile tumor is capable of producing
paroxvsms of such a character that they have been mistaken for tie doulou-
reux and oft-quoted examples have been recorded by Krause," by Lexer, '™
and Weisenburg.'™  The tumor in Krause's case was a cholesteatoma of the
angle, in Lexer's ease a psammoma (apparently arising from the trigeminal
sheath, sinee the VII™ and VIIT'™ nerves were displaced below the growth),
neither of them, therefore, primary acoustic tumors. 1 feel some doubt,
moreover, as to the diagnosis in Weisenburg's case, for one would have ex-
pected deafness had the lesion originated from the VIII'™" nerve.

These cases, therefore, merely serve to emphasize the fact that, though
major trigeminal neuralgia may accompany or be produced by a cerebello-
pontile-angle tumor, it is rarely if ever a significant symptom of an acoustic
neuroma.  Furthermore, in true tie douloureux, unmodified by operation,
there is no cutaneous hypmesthesia, whereas in the painful neuralgia from
pressure of a tumor some sensory loss is demonstrable, and the conditions may
thus be easily distinguished.

Examples of neurotrophic keratitis, it may be added,
though of rare oecurrence, have nevertheless been recorded (e. g., Alquier
and Klarfeld,” Babinski') in association with recess twmors, and this never
geeurs in true trigeminal neuralgin exeept as the result of the loss of sensitivity
of the cornea following a neurectomy.
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One additional point of interest in connection with the trigeminus is the
post-operative herpes (e. g, Cases XVII, XVIII and XXIX)
which may follow the tumor mampualations, just as after a sensory root avul-
sion for major trigeminal neuralgia, herpetic eruptions are apt to oceur about
the lips or nose on the side of the operation.  No example, however, of pre-
operative herpes has been noted in the series,

The motor division of the trigeminus, in eases in
which the nerve 1= seriously involved, may be sufficiently affected to ecause
a definite weakness or paralysis  of the masticatory  muscles, shown
most characteristically as a deviation of the jaw toward the
affected side. It was observed in twelve patients (¢f. Table 4),
always in conjunction with marked sensory mmpairment. The deflection of
the jaw 1= of =ome importance in relation to the deviation of the tongue,
which will be mentioned in its place.

The N. abducens.—Twenty of the thirty patients gave a history
of double vision, sometimes fugitive, sometimes persistent, and
in eleven of the twenfiy an objective weakness of the
abducens on the gide of the tumor was present on ad-
mission. There was one patient (Case XIV) in whom an abducens weakness
was= practically the only homolateral cerebral nerve svmptom in addition to
the deafness.

It seems improbable that the abducens is ever directly pressed upon by
the tumor, no matter how mueh it may fatten the pons, for the VI nerve
lies =0 near the median line that it would be displaced with the pons (ef. Fig.
196), and I believe that a strangulation of the nerve by an overlying vessel,
as | have deseribed in connection with eercbellar tumors of other sorts,*
15 the more probable explanation. The fluetuating eharacter
of the diplopia and the fact that it usually disappears after
operation, whereas the palsies of the nerves which are definitely compressed
by the growth are apt to persist, also speak in favor of this view. Then,
too, in Cases XIN, XXVII and XXX there was a bilateral involvement of
the abducentes, which could hardly have been due to the unilateral pressure
of the growth.

A weakness of conjugate lateral movement toward
the =side of the lesion has been noted by many (Bruns, Bruee, Oppenhenn.
Stewart and Holmes) and poorly sustained ocular movements in this diree-
tion have been observed inomany eases in this series. It may either be as-
sociated with an abducens weakness or with the nystagmus,  When, there-
fore, secondary atrophy has led to blindness the eves at rest are said to be
deviated toward the side opposite to the growth, thongh as Broce™ has pointed
out, this depends upon the presence or abzence of irritative lesions of Deiter's
nuclens.  The matter is of physiological interest rather than of any diagnostie
value.

The N. facialis.—In nineteen of the thirty patients some degree of facial
weakness was present at the time of admission, a percentage of eases shightly
lower than that which records some degree of objective trigeminal involve-
ment as indicated by a relative corneal insensitiveness.  In only one patient
(Case XVI1) was an accompanying areflexa unelicited—that is, only one
patient showed a facial weakness without evidence
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of acoincident disturbance of the Vt* nerve. On the
other hand only two patients (Cases VII and XXIV) showed
an objective numhbness of the face without eoiln-
cident facial weakness.

In the majority of the cases the paresis was little more than an in-
conspicuous asymmetry shown in the lower facial
musecles—a planing out of the nasolabial fold apparent only during ex-
IITL'FHillllili movements but without an v apparent loss of
strength or symmetry on foreced movements. This is
remarkable in view of the fact that the nerve must often be pressed upon
within the canal, and it is quite possible that the degree of facial paralysis
may depend upon whether the lesion originates from the nerve within the
canal or proximal to it,

The nerve mayv be elongated in its course to an amazing degree without
producing any palsy whatsoever, It normally should measure only about
10 mm., but in Case XV (¢f. Fig. 196), for example, it was 50 mm. in length
and though flattened to almost paper thinness, the patient showed but very
slight expressional weakness of the lower face. Though examples of com-
plete paralysis showing the reaction of degeneration have been recorded
(e. g., Bielschowsky's ea=e®), no ease even approaching it occurred in this
series.*  The surgical experiences, however, show how easily a paralysis may
be produced by the operative trauma ineidental to an intracapsular enuclea-
tion (¢f. Cases XVI, XVII and XXIX) and an attempted total extirpation is
almost certain to produce a complete and lasting injury of the nerve, as many
operators have learned to their distress.

Irritative svmptoms referable to the facial have
been more frequently recorded than is generally =supposed.  Stewart and
Holmes™ mention them as possible though inconspicuous symptoms.  They
were  deseribed, we may recall, by Cruveilhier (¢f. p. 6) as conspicuous
features of his ease, and in 1865 Hughlings Jackszon™ noted contra-
lateral attacks of facial spasm which he had difficulty in ae-
counting for.  They oceurred in Bricckner's ™ SBorgo’s," and in Alexander and
Frankl-Hochwart 's? 1*1:11i|-nt:-:; twio l":'-.';iln]:lf‘.‘-'u are cited by Millz and Weizen-
burg,' and some slight facial twitching was present in three patients (Cases
XIX, XXIIT and XXV in this series, in one of them (Case XXIII) on both
sldes of the face.

In another ease, however (Case NX11), the most extreme tyvpe of spas -
modie facial tie oceurred and, what is more unusual, it was the
first recorded symptom. The tumor was of an unusual type, with espe-
cially pronounced gliomatous elements, and the presumption is that it arose
from the proximal portion of the nerve, which may possibly account for the
unusual chronology of the symptoms and the early and unusual tvpe of irri-
tation of the VII'™ nerve, if indeed this was not a coincidental affection. A
mistaken diagnosis of Jacksonian fits had been made, and in a case reported
by Zichen® a similar error was recorded.  According to Weisenburg,'™
Keen was led to operate over the facial area in a ease of this kind.

* It gshould not be forgotten that tumors may actually arvise in the facial and give recess
symptoms s well as complete paralysis, The condition iz rare, however. (O the ease of
Ravmond, Huet and Alguier, )
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Gustatory disturbances. —In the summaries of the ease histories instances
of impaired sensation of taste have been recorded in connection with the VIT*™
nerve, possibly erroncously, but it is my convietion, as the result of some
earlier studies,* that the fibres of the chorda tvimpani ascend by way of the
N. intermediug of the VI rather than through the second division of the
Vit nerve, as had been commonly supposed.

A subjective disturbance of taste was noted in sixteen patients in the series
and in most of them, according to the record, 1t was supposedly corroborated
by elinical tests. 1 am rather doubtful, however, as to the aceuraey of the
observations, particularly since all of these patients, except Cases X1 and
XXVI, had a coineidental well-marked hypesthesia of the trigeminal skin
and muecous membrane fields and, unless the tests for the cardinal taste quali-
ties are made with full appreciation of the difficulty of interpreting gustatory
impulzes, when common =sen=ation over the tongue 1= affeeted, errors may
eazily be made. In Cases X1 and XXVI, however, the facial was objectively
imvolved, whereas the trigeminus showed only a lowered corneal reflex, and
though it is unsafe to draw deduetions from so few examples, they are never-
theless suggestive.

Four of the positive eases (Cases VIII, XIX, XXIII and XXX) were
examples of bilateral trigeminal involvement, and in others all the nerves
from the VI'*" to the VIII'™" were objectively affected and in all probability
there was an involvement of the IX™ as well.  This was almost certain in
Case XXX, for there was complete ageusia. It may be noted
that on anatomical grounds the ecentral stations of the XN. intermedius are
more or less inlim;i_li'l_‘l.' connected with those of the g_"]lIH.‘-‘HI'I]I:H"_'I.'II;_{E'II:-'-, S0
that in some of these patients both nerves may have been affected and
taste percept lon lost over the entire half of the tongue. No aceurate ==
tory tests of the posterior half of the tongue to determine this were made in
thiz series, nor =o far as I know have they been made by others,

The Nn. glossopharyngeus, vagus, accessorius, and hvpoglossus. — linieal
f'\‘i']"‘r“'[" HI- iI“"-"HII'L'{'l'II{"]“ Erf 'IH"?"!' Herye= ]I.“:Iﬁ h[*l"“ 1".'5#']"““"1'. l|.|”.|.. i”. 'fil:"\";' l':l[
the experiences in this series of patients with the very inconspicuous evidences
of disordered function on the part of the V" or VII'™ nerves despite an ex-
traordinary degree of distortion, 1 confess to some doubt as to whether an
impairment of function may reach such a stage as to be often demonstrable,

In the accompanying sketeh (Fig, 178) of the normal disposition of the
cerebral nerves it ean be seen how elose the foramen of exit for the 1Nt Xth
and XI'" (foramen lacerum posterior) lies to the porus acusticus imternus,
and how it is that an acoustic tumor would just as certainly displace and
I_‘,.h:l];_'_’;tti- these nerves caudad to the growth as the V' and VI i}‘irl;: I'E'[}]L:I-
lad 1o it, as the pons and medulla became erowded away from the median line.

Motor and sensorv nerves, however, as we have seen, adapt themselves
with extraordinary readiness to such a gradual elongation and distortion,
which in the ease of the nerves in question might easily ocear without elinical
evidences of loss of function. Nevertheless the difficulties of
deglutition and the slurring speech and possibly also the
hiceoughing and yawning so common in the later history of
all of these cazes are doubtless coupled with a composite impairment of fune-
tion of these posterior cerebral nerves, and the resulting svmptoms may at
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times so closely resemble a bulbar paralysis as to have led as eminent a diag-
nostician as v. Leyden'™ to make this diagnosis in a case of acoustic tumor.
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Frg. 178 —Showing, from studics of netual eases, the normal relations of the cerebral nerves and their
foramandg Oof exatb Lo L bEain e, Contrasled with vhe distortion: whicl ocour e an acoustie timor of msl=
EFnle siEe.

The IX™. Glossopharyngeal symptoms are notably diffi-
cult to detect by themselves, but the possibility of an involvement of the



CEREBRAL NERVE SYMPTOMS 1469

IX™ must be admitted in view of the frequent record of a subjective impair-
ment of taste,® and its total loss in Case XXX, In how far the dvsar-
thria and dysphagia, =0 commonly observed, should he re-
garded as evidences of glossopharyvngeal involvement is not elear. To this
we shall return.

The X' Unquestionably the first vagal syvmptom in ease of
a serious intracranial implication of the X" nerve would be a voeal eord
impairment, but unfortunately a routine examination of the laryvnx has not
been made, In one patient (Case XI), though a homolateral voeal ecord
paralysis was present, it was apparently due to an antecedent lesion of some
sort, for it preceded the auditory svmptoms by two vears. In Cases XIV
and XXIX a temporary voeal cord paralyvsiz followed the operation, and it is
quite probable that this has oceurred in all of the eases in which too radieal
procedures have been undertaken.  The nearness of the manmpulations to the
IN®, Xt oand XI'™ group was indieated in many of the operations by the
occasional twitching of the aceessorins musenlature and in many of the later
operations this bundle of nerves has been purposefully exposed early in the
procedure,

The so-called vagal attacks, such as have been fully de-
seribed by Borgo' among others, characterized by flushing, by slowing or
quickening of the pulse, by labored respiration, and so on, I am inelined to
regard as evidences of medullary involvement associated with the inereased
tension and resultant herniation of the cerebellum about the medulla in the
foraminal cone. They will be deseribed later as cerebellar erises,
which is but another name for them, and inasmuch as similar attacks may
oceur in patients with an intracerebellar lesion in the absence of eerchral
nerve involvement, it seems improbable that the lower eerebral nerves should
play an essential rdle in their production.  Admittedly, however, 1t would
be difficult to distinguish elinically between nuelear and trunk disturbanees
of these nerves,

ThE K]lh. I'L\'ill{"“l'{'ﬁ lil- an access0r |. 1= 'l:} H | I = I'I,' wWere H!IH{‘I"L'[‘d
on admission in but one patient (Case XI1I1).  Doubtless a functional in-
volvement of the XI'™ nerve oceurs more often than the elinieal records would
make apparent, but weakness of the aceessorins musculature is less easily
detected than in the case of the faciali= or abdueens, for example.  The fact
that during the process of making an intracapsular enuecleation, as already
mentioned, twitehing of the trapezius and sternomastoid may occur while
dislodging fragments from the neighborhood of the jugular foramen, shows
the intimate relation of the nerves to the posterior hemisphere of the tumor.
Radical tumor extirpations have, as already noted, been the frequent source
of a total facial paralysis, and there is little doubt but that an injury of the
aceessorius, such as oceurred in Case XIX, 15 a still more common though
objectively less apparent sequel.

Irritative accessorius symptoms have not been ob-
served in this series, though there is no apparent reason why they should be
any less frequent than in the ease of the facial nerve.  In a patient with a

— — — — —

* Attention may be drawn to the report by Gierlich™ in 1908 of an isolated recess
neurofibroms which apparently originated from the N. glossopharyngeus,
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recess tumor of peeuliar character (Case XXXVI1) spasms of the trapezius
were so outspoken that a diagnosis of torticollis had been
made.  Weakness of the trapezius was deseribed in a case by Oppenhein,
whereas Wiersma®™ has recorded a case with complete paralysis of the acees-
soring musculature, though i view of the attachment of the tumor to the
dura noted in his brief report, T suspect that the growth may not have been
an acoustic tumor,

The XII'"™.— In view of the anatomieal situation of the hyvpoglossal foramen
and the relation of this nerve to the tumor (¢f. Fig. 178), a hypoglos-
sal palsy, with deviation of the tongue toward the side of the
lesion, would seemingly oceur at least as often as a palsy of the three preced-
ing nerves. A slight deviation of the tongue is frequently mentioned by one
observer or another in the course of various examinations on the eases in this
series, but never a paralysis or atrophy.

Stewart and Holmes aseribe the deviation of the tongue to pressure on the
central hvpoglossal connections within the pons, others to stretehing and dis-
tortion of the nerve, but in view of the extent to which the facial nerve may
be elongated without anyvthing but the slightest expressional weakness of its
musculature, it seems improbable that a similar though less marked streteh-
ing of the hypoglossus would impair the movement of the tongue.  There is,
however, another possible explanation.

[t has been learned from the study of patients after a trigeminal neuree-
tomy for neuralgia that the tongue, although unaffected by the ensuing motor
and sensory paralyvsis of the VU, except in so far as the sensory loss over the
anterior two-thirds of its surface is coneerned, nevertheless tends to protrude
toward the affected side, if one estimates the position of the organ from the
midline of the face. Thiz i= a common source of eonfusion in the recorded
results of the cercbral nerve examinations.

Owing to the paralysis of the pterygoids in conseguence of the division
of the motor root, the jaw deflects toward the afflicted
side and the tongue tends to protrude in the cen-
ter of the deflected jaw, from which it appears to gain its
sense of position.  Thus in =ix of the seven cases in the series in which in-
variable deflection of the tongue was noted there was a coincident and out-
spoken trigeminal involvement, both sensory and motor.  Case TV, in which,
though the jaw is =aid to have had a mid position the tongue nevertheless
deflected toward the side of the lesion, proves to be the single exeeption.

According to Henneberg and Koeh,™ an actual hemilingual
paralysis with atrophy has been recorded by Wallenberg, and in
one case Jacobson observed spasmodie eramps in the partially atrophied
tongue.  Wiersma® has briefly reported a ease with eoineident accessorius
and hypoglossal palsy, though there is some question as to whether the lesion
was an acoustic tumor, and two cases reported by v, Voss'™ of St. Petersburg
were said to have had an apparent :Lirup]I_‘-.' of the tongue. Furthermore,
what appears to have been an undoubted example of bilateral acoustie tumor
with “ Atrophie beider Zungenhiilften” has been put on record by Stark.'™*

* In faet, a number of the reeorded examples of atrophy of the tongue have oceurred
in patients with bilateral tumor or generalized neurofibromatosiz (e, g., Seiffer’™), so that
there may have been an actual lesion of the hyvpoglossus itself to aecount for the condition.
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The IN™, X XT™ and X1I'" nerves, in short, do not seem to play, other
than in exceptional cases, an important symptomatic role in these acoustie
tumors, though there i one important group of svmptoms which appear in
advanced eases and which some authors aseribe to them.  These symptoms,
which will be considered further on, are related to the aect of
swallowing and phonation and their presence is always a
warning of an advanced process and of especial hazard in undertaking an
operation, for respiratory failure, particularly during the administration of an
anmsthetie, is likely to oceur in patients showing these svmptoms,

Toe GENERAL PRESSURE SyMproMms

Headaches of the pressure type with nausea and vom-
iting and a8 subjective blurring of vision due to an
arly papilledema seem to have been recorded as fairly early symptoms in
some cases, but inasmuch as these pressure phenomena are unquestionably
produced by a secondary dilatation of the ventricles due to the distortion of
the pons and obstruetion of fluid outlow through the iter, it is unlikely that
they should precede the neighborhood symptoms already mentioned.

Choked dise. Almost all patients with brain tumor admitted
for a surgical clinie have a choked dise and in many the proeess is advanced.
In many patients, indeed, the process has advanced through a secondary
.'_|_E|‘n|'nhj.‘ to total blindness, ll]nllgh [ am l‘l]l'li'ﬂl'l‘:l,,'_{{'Il to believe that this i=
less often the ease today than ten vears ago.  In a recent analyvsis of sixty-
three certified cerebellar cases in this elinie, Grev™ found that six had been
admitted before there was any measurable papilledema, at in the present
series of acoustie tumors the patientz with but few exceptions presented thems-
selves with an advanced process, Cases 11 and XXX were already blind.
In six eases (e, g, Case XXVII vision on admission was reduced to shadows.
In eighteen the process was advanced though vision as vet was not greatly
impaired, and in only four could the process be considered an early one. The
expectation of vision under these eireumstances will be considered in connee-
tion with the results of operation.

Vomiting, as in all tumors of the posterior fossa, is a com-
mon symptom by the time pressure manifestations have set pussibly
more common than with intracranial tumors =situated elzewhere.  Indeed
even after operative relief from pressure has been afforded, morming nausea
and vomiting often associated with dizziness may persist for a long time.  In
onlv a few eases has there been any history of vomiting in association with
the early vestibular svmptoms, which therefore differ in this respeet from the
usnal svndrome of Méniére,

A blunting or loss of the sense of smell may oceur 1n as-
sociation with advaneed ;_':I'ull-t':-i of intracranial tension, |I.'||'li1’l|]4[l'|}' when
produced by cerebellar lesions, according to Muskens, ™ who attributes it to
the pressure effeets of a dilated thivd ventricle.  Mills™ and others have as-
eribed it to a choking of the olfactorius, of a sort similar to a choked dise of
the opticus.  In one of the writer's cazes of eerebral tumor it has been shown
to have been produced by a mechanical angulation of the olfactory tracts hy
the interclinoidal edge of the dura.”
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Girey's analyv=1=" showed that in only four out of sixtyv-one cases of veri-
fiecdd cerebellar fumor was a definite impairment of olfae-
t1on recorded, doubtless far too low a percentage, inasmuch as sev-
eral examples oceur in the present series, A relative anosmia was present in
Cases [ and XXIIT and a complete loss in Cases IV, X1 and XXX,

A= a rule only very rough tests of the sense of smell have been made, for
its impairment is of no great diagnostie significance and may be misleading.
]IIlI.l'l'{I. iTI II:IE]E-'[" l‘x{'l"“ti““:ll l'il‘{'”'lll."il:‘l_“{'l"?"h "l."l.‘hl,"tl ll]l"r{,‘ i"\- l,"l}“:l-ll.‘iilj“ ljl— Illl'“l.i-
gation between a frontal and a cerebellar lesion 1 have known of instances in
which so much stress was laid on the presence of anosmia that it led to the
wrong diagnosis, 7

One rare =equel of an aequired internal hydrocephalus—namely, a
cerebrospinal rhinorrhaea—may oceur as a complication
of an acoustie tumor.  Of this Stark has given an illustrative case,”™ the pa-
tient having a bilateral lesion.

Psychie disturbances.  Another group of svmptoms which are an expres-
zion merely of the general inerease in tension associated with an internal
hydrocephalus are of a psyehie order,® so-called frontal-lobe
symptoms, characterized by an impairment of the intelleetual fae-
ulties.  They have been made the object of special study by Schuster™ and
by Pleifier.

They may oceur as early features of the syndrome, as in Preisig's!*! ease
and many others, but are more likely to be a souree of confusion with an ad-
ranced lesion, as will be noted in the chapter on diagnosis. Thus in Case
VII of the present series it will be recalled that the mistake had been made of
regarding the symptoms as of cerebral rather than cerebellar origin.

Collier,™ in his article on false localizing signs, refers to a case of presumed
cerchellopontile tumor seen in the National Hospital (cerebellar svmptoms,
nystagmus, paralyvsis of the left VIt VII*™ and VI nerves and a choked
dise), the autopsy revealing a glioma of the left prefrontal region. Only on
the basis of =imilar misleading symptoms can I aceount for the fact recorded
by Tooth™ that in 17 negative explorations made by Horsley for what subse-
quently proved to be a frontal tumor, 5 were made over the cerebellum.  One
would expect that a mistake in the reverse direction would be much more
common, but only a single example of a frontal exploration for what proved
to be a cerebellar tumor 15 found in his records. 7

In Case XIX of this series mental symptoms had become very marked,
with stupor and disorientation. In Case XXIV periodic psychoses with dis-
positional changes were particularly noticeable, and in several others there

* These svmptoms must be distinguished Trom the psyehoses so common in Reckling-
hausen's disease and eentral neurofibromatosis.

F We have by no means been exempt from mistakes similar to those to which Collier
calls attention, and it iz somewhat dizeoncerting to have brought one or two examples to
light while making the studies for this report.  Thus in going over all of the plates in the
M-ray department in which a dilatation of the porous aeusticns had been observed, one very
excellent example of this condition was found to have been noted in a patient not subjected
to operation but in whose history a diagnosis of frontal-lobe tumor (uncertified) had been
made, A earelul review of herstory in the light of our present better understanding of these
eases makes it elear that she unguestionably had a left acoustic tumor, though the evidenees
of this at the time were completely overshadowed by her frontal-lobe symptoms.
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was loss of memory and mactivity of the mental processes, which was often
appreciated by the patient only when contrasted with the more active cerebra-
tion following the operation.

DvsrHacia axp IDYWsARTHRIA

In leaving the subject of the cerebral nerves, mention was made of eertain
characteristic signs of an advanced growth, namely disturbaneces
of articulation and of the act of swallowing, which
may po=sibly be aseribed to an mvolvement of some of them,

Dysphagia.  The deglutitory difficulties first manifest themselves by the
consciousness of effort required in the act and by the tendeney of food particles
to " go the wrong way,” to get up behind the palate and eause sneezing, or
into the larynx and eause coughing.  This of course may be due to some sen-
sory disturbanee of the fauces or pharyvnx, and if this is so may properly be
aseribed to an involvement of the glossopharyngeus and consequent impair-
ment of the complicated reflex aet of deglutition.

A definite nervous mechanisin, the motor centers for which are partiei-
pated in by the IX'™ to the XIT'™ nerves imclusive, controls this performance,
but it is very difficult to determine to what extent dyvsphagia is due to an in-
volvement of their medullary eenters rather than to a peripheral involvement.
It i= quite possible too, as Babinski and Rothmann and others have suggested,
that deglutitory disturbances may arise throngh an incodrdination of the
musenlature involved in the act, and thus after all be of cerebellar rather than
cerebral nerve or medullary origin,  The matter needs further investigation,

Diysarthria.  In varving degree, some disturbances of artienlation, with
itz characteristic and unmistakable thickness, slurring and indistinetness of
HI'J-E’["I'I'! ~likened |:j.' =CHe 1o iﬂi':ilinﬁ“ —11(‘:-‘|hi11* all efforts at clear enuneiation,
are an even more characteristic svimptom of acoustic tumors,  Like the fore-
,'{Uitlg. this may be due al=o to a sensorimotor reflex im]mirtm'lli of an obscure
nature, possibly again connected with a disturbed reflex action of the palatal
fauces and thus be in part of gloszopharyngeal origin.

Here again there is uncertainty as to whether the difficulty is due to some
combined cerebral nerve palsy (for paralysis of no individual nerve will pro-
duce the same effect), to pressure on medullary eenters, or to the cerebellar
incodrdination of the musceulature coneerned in the act (Babinski and Tour-
nayv,"” Mills and Weisenburg!™),

Whatever mav be their cause, these syvmptoms of dyvsphagia
and dysarthria probably oceur before the end in
every case of ecerebellopontile tumor, and inasmuch
as the dysarthria is the more obvious its presence is more conmonly noted.
One or both of these svmptoms were recorded m twentyv-one of the thirty eases,
all of them examples of an advaneed process with multiple cerebral nerve
involvement.,

It may be added that dysarthria and dysphagia are likely to be inereased
for a time by extensive operative procedures, in which ease the deglutitory
difficulties invite an inhalation pneumonia and may lead to an ultimate fatal-
ity from this cause. In two of the patients (Cases X1 and XI1) the post-
operative dysphagia was so marked that nasal feeding for a long interval had
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to be resorted to, and it is quite probable that had this measure been employed
sufficiently early in Cases X and XIX the terminal pneumonia might have
|]l'l"|] -'I‘n'[}jll["li[.
CEREBELLAR URISES

Mention has been made of the characteristic suboceipital discomforts
which oceur and which in some patients in the course of time may progress
and lead to paroxysms of a most extreme and ago-
nizing type, with retraction of the neck and back,
respiratory difficulties, an altered pulse, a sense
of tmpending death and often with loss of econ-
selousness, At the outset of the attack the vietims may seream,
and graphic deseriptions of seizures of this severe type are found in the earliest
literature on the subject.  The following quotation has been taken from J. H.
Wishart's report of a case in 1822:

“For six months past, he has been attacked every eight or ten days with violent par-
oxyv=ams of pain, which continue for theee or four hours. AL the commencement he eom-
plains of a very peculiar and disagreeable smell.  During the paroxysm, the pain extends
from the tumour in the back part of the head, through the whole museles of the neck and baek,
and likewise to the forchead, lower jaw, arms, stomach, and the museles of the abdomen,
which are at the time as hard as a board,  He at the same time i3 unable to move the lower
jaw: the muscles of the face are affeeted with twitehing; the trunk of the body ig drawn
backwards; and some of the fingers are deprived of feeling, At the termination of the
paroxysm he frequently falls into a profound zleep, which sometimes continues for three
davs, with scarcely any intermission.”

Cerebellar seizures were obzerved in seven patients in the present series
(Cases IV, V, VIII, XVI, XIX, XXIX and XXX). They have been vari-
ously termed vagal attacks (Starr) and cerebellar seizures
(Dana®}, but their causal factors are not entirely elear and they =ecem to be
quite unlike the “lowest level fits™ deseribed by Hughlings Jackson in cases
of tumor of the vermis.  According to Ziehen,2" Frankl-Hochwart reearded
them as a sort of modified Méniére's attack and spoke of them as epileptic
seizures with a Méniére's aura.  This deseription, however, wonld not fit the
attacks which I have seen.

These cerebellar seizures may oceur with advanced tumors of the posterior
fossa of almost any type, but in my experience they have been particularly
characteristic of recess tumors, though not necessarily of acoustic neuromas
(e g, Case XXXVI). 1 am inclined to believe that they are due to the
periods of variable tension of the cerebrospinal
fluid retained in the araehnoid cisternse, as will be
explained. :

THE FLUCTUATION OF THE SYMPTOMS

As mentioned heretofore, one of the notable features of these cases is the
great variability from time to time in the character of the symptoms, with
periods of amelioration particularly in those of a subjective order. This is
true of nearly all the symptoms except those referable to the acusticus itself.
Diplopia, for example, though few patients fail to have observed it at one
time or another, 1= apt to be fugitive, and the same thing is true of the tri-
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geminal numbness.  There is also great variability in the degree of statie
instability as well as in the discomforts from day to day, and in the earlier
stages, as m Case V, the symptoms may entirely dis-
appear for a few months. Fven when the condition is ad-
vanced their intensity seems to vary much more than in the general run of
cerebral tumors, variable as the intensity of symptoms accompanying all of
these lesions may be.  The Auctuation of svmptoms has been attributed to
various causes, for example to extravasations within the tumor by Jumentié,*
and it iz quite possible that the sudden aceess of svmptoms, which mav follow
a blow or other injury, thus originates, There is another possible, and what
seems to me a far more probable, explanation.

It 15 to be remembered that the tumor in the eourse of its I*nl:u'ﬂ{'mc‘m
must first impinge on the flocculus and in all likelihood the tuft of choroid
plexus (plexus choroideus ventriculi quarti) in this region which apparently
seeretes into the eisterna lateralis, continues to pour fluid into the eistern, the
proper evacuation of which is more or less interfered with by the growth.

Though I have no real knowledge of the course of eireulation of the fluid
which is secreted by these lateral paramedullary plexuses, the frequency with
which a dilated arachnoid ecistern is found overly-
ing the tumor is best explained by a eirculatory obstruetion.
Whether or not this h."l‘]:llﬂlll‘:*jr-i will prove Lo be correct, it nevertheless serves
as a satisfactory explanation of the fluctuation of
syvmptoms which these cases so often show early in the course
of the disease and also for the fact that comparatively small tumors may at
times produce marked general pressure disturbances, for, as we shall see (p.
219), the tumor actually lies within the lateral cis-
tern, and the growth together with the pocket of Huid may attain
a considerable size. This, indeed, 15 one reason why a ecireum-
seribed serous meningitis of this region may be
difficult to distinguish from an aetual acoustic
tumor, and also why in some ecases of actual tumor a lumbar
puncture may give a period of relief, dangerous as this procedure may be,

In the ease of the eercbellar erises which have been deseribed, it is quite
possible alzo that the paroxysms may be provoked by periods of exeessive
tension of the cerebrospinal fluid retained in the cisternze medullo-cerebellares.

THE SExsoRY Axp Motor PaTns

What have been designated as “medullary symptoms,"" indicating an in-
volvement of the motor and sensory pathways, have been observed in a few
cases in the series.  Some of the patients (e. g., Caszes [V, V, VIII and XXII)
complained of a sense of numbness alwayvs on the homo-
lateral side of the body, and in a few (e. g., Cases XXVII
and XXX) confined chiefly to the hand and arm. In
one patient (Case X)) there was also some twitching of the arm and leg.

These symptoms are not infrequently noted in the case reports of others
(ef. Britckner). In a case reported by Putnam and Waterman,"® parmesthe-
sias of the left (econtralateral) hand, arm and face oceurred and led to an ex-
ploration of the postrolandie area of the right cerebrum, whereas a right
acoustic tumor was found postmortem.  Alguier and Klarfeld's Case 111
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had a spasmodic hemiparesis with Jacksonian erizes homolateral to the
lesion.

The deep reflexes with but few exceptions (e. g, Case VI)
were active to exaggeration, possibly due to the hydro-
cephalus, in all of the 30 eases on admission. As a rule also they were
equally active on the two sides, though in eight the
homaolateral reflexes were the more active, with an oceasional suggestion in four
patientsof elonus at the ankle (e. g., Cases V1L, XTIV, XXIT and XXVIIL), and
in these eases also there was a :-ill;{g:-:-:t'l‘n- dorsal toe Fesonse on the same side.

Others, who have written on the subject, have deseribed contralateral
spasticities with clonus and a positive Babinski plantar response, but this
must he less common, for the more active reflexes opposite to the lesion were
noted in only four patients (Case V oon her second admission, Cases XVII,
NNIT and XXVI). When such a condition oceurs it is presumably due to
pressure of the tumor on the .'|l|j:u'l-t|t 1'ul'li|'n.-'~[lilizl] tract in pons or medulla,
but even in the presence of such a degree of pontomedullary distortion as was
present in Case XV, there was no disparity in the reflexes of the two sides, no
clinical evidenee of any pyramidal tract degeneration shown by the reflexes,
nor any definite tract degenerations apparent in the histological preparations
of the cord.

After-word.  From the above group analyses of the individual symptoms,
as well as from the story connected with the case histories, it can be gathered
that the symptomatiec progress of the average acous-
fic tumor occurs more or less in the following stages: first, the
aunditory and labyrinthine manifestations; second, the oceipitofrontal
pains with suboceipital dizeomforts; third, the incodrdination and mstability
of cerebellar origin: fourth, the evidenees of involvement of adjacent cerebral
nerves; fifth, the indieations of an inerease in intracranial tension with a
choked dise and its consequences; sixth, dysarthria, dysphagia, and finally
cerebellar erises and respiratory difficulties,

I know of no better elinical deseription of the syvmptoms of an advanced
case than was given in 1829 by John Whiting in his letter to Charles Bell™
coneerning the patient in whom Bell had been interested at the time beeause
of the trigeminal involvement. So far as I know it is the first clinical de-
seription of one of these lesions to be associated with a postmortem study.
Whiting wrote as follows:

“1 found that she still had a distressing sensation on the left side of her face, ete,, al-
though altered in its charaeter; her speech had beeome indistinet, her face was drawn to
the right side, the masseter and temporal museles of the left side had ceased to act, the
tongue was protruded towards the left side, the hearing of the left ear had eeased; she eould
raise the left upper evelid by voluntary power, but could not keep it elevated; the efiort
to raise the globe of the eve was attended with headache and giddiness; there was con-
siderable seerction of tears; she was emaeiated and bed-ridden, and complained of great
and eonstant pain at the back part of her head.

“ About a month before her death her intelleets became confused, her breathing diffieult,
her speceh quite indistinet, and her deglutition impeded; she oceasionally ground her teeth
with violenee, and her jaws were often firmly clenched, apparently by the contraction of
the museles of the right side: she seemed to die at length (in February, 1829) from difficalt
respiration, and want of the power of swallowing.”



CHAPTER VII
PATHOLOGICAL ANATOMY

There are two equally important aspects of the pathology of intracranial
tumors: one, the gross characteristies of the neo-
plasm, ineluding the secondary alterations of the
meninges and brain which it produces; the other, the his-
tological nature of the lesion. To these a third may
be added,—namely, the degenerations whieh oceur in the
conducting paths and their end stations.  In the ease of the tumors under
discussion, much remains to be learned in regard to all three of these factors,

H:lliﬁf;li_’lljr}' Flul“t'ﬁ []!.L tuImors irl ;_’,'|'ll!='.‘i Il.i,:i_"n.'l‘ I?l"'l"rl ]H"g lll[l_ill!i_ﬂ'[ll_ll:}["[l '['I"|".'i|'|g
to the distortions produeced by the eustomary method of removal of the brain
at autopsy, stripped of its meninges, with subsequent fixation of the tissue.
Unquestionably, for a proper investigation of the relation of the tumor to its
environment, primary fixation of the brain by intracarotid injections with a
subzequent removal of the hardened tissue =0 far as possible within its intact
meningeal envelope, 1= a necessary procedure, as has been emphasized in
another connection.®  Like all other things which are worth while, this
performance requires time and practice, but it 15 ume well spent, and pros-
I‘J-l?t“l_i".'{'. neurological surgeons above all others would do well, whenever op-
portunity offers, to familiarize themselves with the intracranial conditions
associated with states of tension which are disclosed during the process of
removing the previously hardened brains of tumor eases,

(GRrosSS APPEARANCES OF THE LESION

(1) The tumor itself. Small tumors
and their origin 1in the distal
part of the nerve. The view has been
advanced by Henschen™ that acoustie tumors
ariginate in most, if not in all, instances in the
peripheral portion of the nerve and possibly, in-
deed, within the auditory canal. Certainly all
examples of early tumors which have
been chance postmortem findings have been =o
situated., Six of these small tumors have been
put on record: the first was deseribed by Toyn-
i:'l:"l".lm iI'L |Sjri, A= fl,l“u‘;\'.‘i: Fie, 170 —Tovnbee’s drawing

of his cnse of *peoustic neuroma,””

i3 Coyuees dal

i : : 2 : (a) N. vochlearis; (0] N, vestibae-
In the internal awditory meatus, besides the portio laris; with () u branch to the tu-
dura and portio mollis nerves, both of which were in o ™™ (Nat. size.)
healthy state, there was a tumor about the
gize of a small pea (Fig, 179). This tumor was of the consistenee of the white

12 177
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matter of the brain, and it received at its posterior part o amall filamemt from the ves-
tibular nerve: while, from 1ts anterior Jrart, a amall branch entered the cochlea, The tumor
WS (M lrliprl.-i('ll of matter Very simnilar to welatine, in which nerve-tubules were observid 1o
he dhitributed.”

Other small tumors, for the most part without any elinical history, have
sinee been deseribed by Habermann, Panse™
(1904) (Fig. 1800, Alexander® (1907), Henschen™
(1910) (Fig. 181), Wolff™ (1912) (Fig. 182), Quix
(1912), and recently (1915) another case has been
reported by Henschen® which represents by far
the most important and thoroughly studied of all.
The patient (Case 36) had died of hemorrhage
from a gastric uleer and the small tumor (Fig.
1531, which had given no recorded clinieal symp-
toms, was disclosed at autopsy as a coineidental
lesion.  The petrons bone was decaleified and
serial sections were made through the tumor,
Fra, 180.—Section of pyrami- — which was reconstructed in wax (Fig. 184), so

dal bone showing tumer flling snd

wilening eanal, A chapee  peost- Ih;lt I]L{' exact ]'t'];[li{ll[-—l tin 1}](‘ 1Nervies {'HI]I.{l ]](‘
mortem  finding. {After Panse: . P . . g
twice nat, size.) determined.  The radix vestibularis was the
branch chiefly involved and it may be noted that
even in this voung tumor the facial nerve as it lay within the canal was much
flattened.
Attention to the probable peripheral seat of origin of these acoustie fumnors
had been drawn by Henschen in his dissertation in 1910, and he laid special

Fra. 151,—An early tumor described by Henzechen (1010: Fall X11).

stress upon what had been observed by many others before him,—namely,
that the porus acusticus internus is t'n!]l]l]{nnl}' oo-
cupied by a process of the tumor which may serve to
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enlarge it. It was suggested that this might prove to be of =ome diagnostic
significance and subsequently (19120 he succeeded in demonstrating that the

B i e e o R e —\\ ;rumnr
N-Vestibularis, N B L
N-Cochlearis. - | e .

N-Trigeminus,

Fra. 182, —Walif'a ease of gmall vwmor arising in the canal from the vestibolar nerve,

dilated internal meatus tilig_,{]'ﬂ be shown h_‘-.' the _"{-t'.'n_'.' a matter to which we
have already referred and shall again return.®

The distention of the internal auditory meatus,
often with more or less absorption of the adjacent temporal bone, so often
noted by the earlier writers, had beeome largely forgotten or its significance
overlooked until Henschen
drew renewed attention to it.
In a great number of the early
pathological :h*rq'l‘iptimlr«' of
these tumors the fact that a
projection of the tumor les
within the auditory eanal is
either specifically mentione:d
or 15 apparent from the de-
seription or illustration. It
15 true that these were all ex-
amples of large tumors which : . , ) _

& 5 Fie, 153, —The tumor projecting from the porus (ool sige)

had given cerebellopontile- in Henschen's 1915 ease (of. Fig. 151)
angle svmptoms and caused
an ultimate fatality thereby, and under these terminal conditions the exaet
point of origin of the lesion was obseure.

* The digtinetion bhetween the cndotheliomas [psainmaomata) which originate from the
rm-mn;zr-e 'I-‘|I1|'III11H" near the o= and the true acoustie tumors must be H'II'IIIIII.'I]L”". horne
in mincd, for 1'15.Fh in their course [lll\ “'I‘.II |EI! Sarne "HIIJ!:I“!IIF The RTINS, s Vir-
chow ™ clearly ]HJIJ|IH| out, are more eertain in the course of time to dilate the eanal than the
acoustic Lmors.
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It was a natural supposition that the growth had come to project into the
eanal. For example, in John Whiting's letter to Charles Bell in 1829, from
which a quotation has already been made, the following deseription of the
lesion oeeurs,

“The first and second pair of nerves on the left side were as usual; the third was slightly
displaced by the tumor; the fourth undisturbed; the fifth appeared to come from the fundus

N:-Facialis -

xNM estibularis

N-Cochlearis # #'Tumo'r

Fig. 1584, —HReconstruction in wax of Henschen's 1915 ease of early tumor (of. Fig. 1838}

of the tumor, passed under the dura mater at its usual place; it was flattened and thin as if
from pressure, and could be traced along the coat of the tumor no further than within about
half an inch of its origin.  The sixth pair was healthy; but the seventh, both portio dura and
mollis, was completely involved and lost in the tumor from a quarter of an inch from
its oririn to the meatus internus; and into this foramen no nervous
structure could be seen to enter, but a substance resem-
bling the membranous portion of the tumor and apparently
a proecess of it; both portions of this nerve, however, were distinet from
each other at their origin, and of their usual appearanee.”
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In Cruveilhier's plate (Fig. 2) the large absorption defect in the temporal
bone was clearly shown, and in 1840 Weiglein made a similar observation in
his case (¢f. p. 194).  In 1862 Virchow gave a typical elinical history and ac-
curately deseribed an acoustic tumor which not only produced the usual
deformation of structures in the lateral recess but projected into and cansed a
pressure :1I_|'{1;:hj.‘ of the internal :ulllilnl‘}' meatus, which was dilated to one-
half a eentimeter in diameter.  He regarded the tumor as a true neuroma of
the acusticus which had undergone sarcomatous degeneration—a sarcoma
fusicellulare.  Westphal™ in 1874 reported a ease as a spindle-celled sarcoma,
and the tumor had grown into the canal.  Klebs™ also, in 1877, in deseribing
a tumor designated as a " neuroma fasciculare lvmphangiectaticum n. acus-

)

T, 185, —8, G. Sliattuck’s deawing of Sharkey's 1285 ease,

tiel,” mentions its projection into the meatus.  Sharkey™ in 1888 says of
the tumor in his case (g, 185):

A ) I-"-.'" in the n-:'l:':i|rit:1| fos=a, and terminated o short nozzle, which was !”l-iiﬂ'i! in i
cavity in the petrous part of the temporal bone,  The eavity showed no signs of disease
and the bone around it was quite healthy., It was in fact the Interna | andi-
tory meatus expanded by the pressure of the tu 0

A similar deseription of a ease was given by Druault® in 1898 and another
example oceurs in Politzer's Lehirbueh of a * spindle-celled sarcoma’ (?) which
had completely filled the internal auditory eanal (Fig. 186): the patient had
been deaf for ten vears and had only shown pressure symptoms for three
months before death. Ballanee also mentions the fact of the porus being
dilated in one of his eases, and it was noted also by Askanazy in his patho-
logical notes accompanying some of Funkenstein's cases:™ in one of them the
growth had even dilated the facial canal and penetrated as far as the genieu-
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late ganglion. Many other examples from the literature might be cited in
which the presumable extension of the growth into the
canal, even =0 far az to penetrate the lamina eribrosa and produce
great destruction, had been observed, and among later writers the condi-
tion 15 more often noted than not.,

On the other hand, if these tumors tend to originate
from the nerve within the eanal some pressure absorption
of the bone may oceur.  According to Fumarola,™ Mingazzini in 1897 de-
seribed a tumor which he thought had originated within the canal, producing
secondary involvement of the nervous struetures in what he termed * the
angle.”  Panse noted in 1904 that the small tumor which he deseribed (Fig.
180) had eaused =ome pressure
absorption of the walls of the
canal, and if such a condition
is demonstrable by the X-ray
before the growth protrudes
into the lateral recess and be-
comes  sufficiently  large to
]II'H'\'III\',I" l"]'Il"' I'E"t'l_"]Fl_""“-E'I[”I{ih"
angle svndrome, it might he
of great diagnostic value, as
Henschen  intimates.  How-
ever, as indicated in the chap-
ter on symptomatology, our
radiographic methods in this
chirection need to be perfected,
and as a matter of fact it is
quite probable, from the cases
reported in the literature as
well as from our own experi-
enee, that a tongue of the
tumor may project into the
canal without distending it in
the least.

Fro, 180, —Politzer’s ease of an angle tumor arising from 2
the aeusticus and filling the internal asditory canal. (17 fy- il | |]nt|gig only  the last
wer:  ind itz extension: (o) ecschbea: (o) eavom Uympan: i 2 :
vy westibule, twenty cases In this series

have been subjected to thor-
ough X-ray studies, and though our methods of securing proper exposures
are as vet imperfect, the dilatation of the porus has been so often absent
or inconspicuons that one is led to suspeet that some tumors, at least, may
arise from the endoneurium of the free portion of the nerve and not all of them
within the canal as Henschen contends.  Alagna’s® ease 1= one of a very few
in which it is specifically stated that there was not the shightest projection of
the tumor into the porus, but no postmortem example of an early tumor start-
ing from the free portion of the nerve, so far as I am aware, has been de-
seribed, unless possibly the case reported by Zange®'! may be of this nature.
This tumor, the drawing of which resembles the usual acoustie tumor, was
called a * spindle-celled sarcoma with areas of evstie degeneration,” and 1t
arose apparently from the sheath of the N. cochlearis, or at least this was
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more compressed than the vestibular branch.  The growth, moreover, merely
projected into the porus acusticus internus, but was not attached therein,
being readily dislodged. It affected the cerebellopontile angle in the usnal
fashion, being easily enueleable. It had merely flattened the auditory and
facial fibres.

The external appearance of the larger fumors,  Acounstic tumors of a size
sufficient to elicit a more or less typical cerebellopontile-angle syndrome have
a similar and charaeteristic external appearance.  Those of moderate size
are more or less oval in shape and as they undergo a further enlargement they
conform to the resistant |1}‘r:'|1ni11.'l! hone on the one side. to the hase of the
posterior fossa below and the tentorium above, whereas on their free side they
crowd away from the so-called angle the relatively unresisting cerebellum, the
brain stem and the cerebral nerves,

In the fresh the tumors vary greatly m their color and con-
sisteney. They are greyish yellow in appearance, and the more yel-
lowish they become, due to a more extensive fatty degeneration, the easier
theyv are to enucleate by the method to be deseribed.  The more grevish and
translucent the tissue, the more fibrous the tumor and the more difficult it s
1o =coop out the contents of the capsule.

In all of the examples which I have seen the tumors have been large
enough to have completely engulfed the acoustic nerve, though even in growths
of such magnitude as in Case XV (Fig. 66) a few fibres of the central end of
the nerve may =till be made out at itz delicate point of attachment in the angle
before they disappear on the surface of or within the tumor.  As Virchow™?
long ago pointed out, at this stage of a growth it may be difficult to tell whether
the j.',l'll“"[l'l hias m‘;i;.:il]uil*i_l from the 1.';l1"l:1] or the acoustic nerve, for the former
may be also enveloped in the growth.

Unlike the pseudo-neuromas of the peripheral nerves these growihs are
diffuse throughout the endoneurium and consequently cannot be shelled out
of a more or less definite capsule, nor does the volved nerve appear to as-
sume the spindle shape =0 characteristic of the isolated tumors of the peri-
pheral nerves, though in one of Henschen's sketehes (Fig, 187) a suggestion
of this arrangement iz given, and at operation the tumor in Caze XXVI,
though smaller, presented a similar appearance.

The contour of the larger tumors becomes more or less irregular as they
come to conform to the walls of the posterior fossa and at the same time the
surface often becomes somewhat nodular, and individual nodules may deeply
indent the side of pons or medulla (¢f. Fig. 66).  Over the surface and lying in
the arachnoid membrane are arterial branches (Fig, 31) from the basilar ar-
tery destined for a eerebellar distribution, and though these vessels need not
enter the tumor they are of such a size and =0 envelope the growth as to eause
hemorrhage of serious moment in ease an attempt 12 made to dislodge one
of these lesions by the method of finger insertion so often deseribed.

The size of the tumors which have been obszerved post-
mortem in this series have varied from a growth 24 to 3 em. in itz long
axis to one of 7 em., as in Case II1, and of 5 em. in Case XV, but growths of
such exeeptional size would hardly be met with exeept in the case of patients
previously subjected to a wide suboecipital decompression, which will permit
a degree of enlargement incompatible with an intact skull.
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There 1= one matter of significance in connection with the possible seat
of origin of these tumors—viz., the almost invariable pres-
ence of a defeet on the surface of the tumor cor-
l‘c-rc}]crlui 1 n = with the situation of the porus, which
can be seen on specimens removed postmortem even though its conneetion
with the meatus had been overlooked, A good example of this oceurs in
even such an early representation of one of these tumors as that by Cruveil-
hier in 1835 (Fig. 2), and in not a few of the photographs of tumors in situ
which accompany articles on cerebellopontile lesions ean a similar scar be de-
tected. 1t = apparent in the photographs of the brains of Cases XV and

XXX (Figs, 66 and 167).

v - 3 . . P .
]'l'-'. 1=, j FCETTY ]r"ll'"r'll'll Full 1‘i.]]l. .‘Il‘l"l‘l':!l:.' acustieus fibres -ui_l;:j.:lnw' Feoermn the stk on the surtace of
the growth, {5, stalk.

It 1= a source of great chagrin to have to confess that in none of the seven
cases in this series which have come to autopsy at our hands has an examina-
tion of the pyramidal bone been made, and this is not mitigated by the knowl-
edge that others have similarly failed in this respeet.  The tumors differ from
the true extracercbellar fibro-endotheliomas in having a very small area of
attachment despite their considerable size, and as it is well-nigh impossible
to remove the brain within the meninges and preserve the membranes which
adhere to the pyramidal bone, the relations at this area are likelv to be lost.
Henece the tumor gives the impression of lying loosely in the subarachnoid
membrane of the angle without definite firm attachment anywhere.

Henschen expresses emphatically the belief that careful study would re-
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veal an extension of the tumor into the porus in all ea=zes*® and it must be ad-
mitted that it i= rare to find it specifically stated, as in Alagna’s* report, that
there was no such projection. Henschen's explanations of the past failures
to observe the point of tumor attachment are threefold, for (1) either the
conical projection or plug becomes detached together with the tumor mass on
removing the brain or (2) the extraordinary softness of the tissue permits it
to be torn away from the surface and the position of the tear 1s nustaken by
the observer for an irregularity of the tumor surface or (3) the projection is
=0 intimately attached to the bone in the neighborhood of the internal meatus
as to give the impression that the growth arises either from the bone or from
the dura. Henschen be-
lieves that the second of
these conjectures is the most
probable and I am in accord
with this opinion.

In the accompanying
figures (Figs. 188, 189 and
190) from Henschen™ -m:l
from Lange' the stalk «
the tumor as i ‘||11:-.u:|-
within the canal on sections
of the petrous bone is well
shown. Fig. 191, also from
Hensehen,™ shows the ap-
pearance from behind of a
greatly  enlarged area  of
absorption 1n a case of
acoustic tumor.  All of this
1= of importance i view of
the |1m-'_-'ih§|' aid to lli.:l;-.{‘
nosiz afforded by the X-ray.

(21 The tumor in its re-
lation to the meninges. 1t

= i Fiez, 188, —Henselien's Caze XTI 19100 Stalk of tumor within
has not been sufficiently em- canal: no great dilatation of porus. (St stalk.)

phasized that an acous-

tic tumor is not only subdural and extracere-
bellar but lies within an arachnoid capsule. This
doubtless may be diffieult to recognize postmortem, but  at  operation,
when the arachnoid spaces arve distended with fuid, it 1= unmistakable,

® Hensehen made a eareful review of the recorded cases with this partieular point in
view, and found that in the nreer number of the eases with autopsy reported in the litera-
ture no examination of the porus was macde at all, whereas in the others the degeription was
too incomplete to justify any definite conclusion, partly owing to preceding surgical manipu-
lutions.  However, in 30 outl of 40 dependable reports the porus was said to have been more
or less dilated.

In a recent ease, similar to Case XXX, of a laree unilateral tumor with bilateral deaf-
ness, the temporal bones were removiesd 1=|L1l1|1r with the brain and '-I]Iil"'{"f!lll nily dis-
sected away. There was no projection of the tumor into the porus
aeusticuns, which was normal in -\mr- lhmlj._}l it Bl baeen Illnll-l']ll frome  1he
X-ravs to be dilated. There was, however, a deflinite pro jection of the
growth into the jugular foramen, which was congiderably widened.
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Fra, 100 —{a) Tumoer: (B %, facialis: (¢} Ganglion geniculiz () N. vestibulans (from Lange).
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Fven when fluid from the posterior fossa has been thoroughly evacuated
and an exploration of the angle is made, the first thing encountered 15 a
thickened membrane like the wall of a delicate evst, bridging across from the
edge of the cerebellar cup to the dural surface, and this membrane may have

iy b |l|'l||~;1'l| 1]|]'I|'I5'_':|| |||~|'-r|'l.- ithe I'|'I'|'1Iu'i|lllll ecan be drawn 1o the zide 2o a= 1
expose the tumor. It i quite probable that many an exploration iz checked
at this stage for lack of I[I|||1't'-~1:|||||i||_{1 of the condition.  The membrane ex-
tends over the superior surface of the tumaor (Fig. 192) and, in fact, envelopes
the growth, though the concealed portion may not be demonstrable.
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Attention has been called to the obstruetive distention
of the lateral cistern in connection with the matter of flue-
tuation of syvmptoms, and it will be again touched upon from its surgical as-
pects,  In our present connection it will suffice to say that the eistern of the
lateral reecess which sends its tubular prolongations around the Gasserian
ganglion, and encompasses the VII'™ and VIII'™ pair as well, 1s probably fed
by the tuft of choroid plexus projecting from the foramina of Luschka, the
plexus  choroideus venlrienli quarti (Fig. 196). The plexus itself
may be enormously displaced by the tumor, and in
the only case in which T have earefully traced it (¢f. Fig. 196) it lies below
the twmor at the eercbellar margin, two centimeters away from its former

Fic, 193.—Draswing {nat. :-i;.:v_l of the bromn &téem, eerebral nerves, and their foraming of exit viewed from
behind, A fetitiouns early tamor of the right acustious 15 shown.

position in what was the angle. It doubtless continues to seerete and there
may consequently be a pronounced loecal disturbance of
cerebrospinal fluid eirenlation owing to obstruction by the
tumor of the foramina of outflow of fluid from the cistern. In the abszence
of tumor, as is well known, chronie inflammatory processes involving this
lateral cistern may lead to loeal aceumulations of fluid which may closely
simulate, not only in their symptomatology but in their appearance, the
fluid aceumulations which overlie actual tumors of the angle.

In the operative notes for the cases in this series, the oceurrence of a
eystie cap on the posterior aspect of the tumor
was recorded in thirteen out of the twenty-four cases in which the tumor was
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expozed at operation. It is quite probable, however, that it was present
though unrecorded in the operative notes of other cases, for in only two (Cases

M- Y AR Fis Orbitalis sup:

& - - - —--For-Rotundum

~-------ForOvole
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L g | SR Mea- Acusticus int
o1kt | ) [ !
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it AR \3 _For. Lacerum post:
- ; 1 ~
BBl el : - ) %"~ - - -~ - - Can Hypoglossus

- = - — - Fis. Orbitalis sup-

For-Rotundum

_ _ For.Ovale

Fig, 194.—Showing from below the normal disposition of the eerebral nerves in relation to their foramina of
exit contrasted with the disposition of the nerves disloeated by a nght aconstie famaor (net, saze).
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AN and XXVID) is it specifically mentioned that there was no encysted
flurd.  Furthermore, 1t 15 quite probable, as in Cases IV and XXVIII (on
her first operation) and in Cases XXXI and XXXII, that a large
number of operations have stopped short of the
tumor exposure after the mere evacuation of the
eneveted fluld enveloping the growth. Needless to say, this cov-
ering arachnoud CvsEl would be dificult to demaonstrate at antops=y.

31 The tumor in its relation to the cerebral nerves and brain, (2 [)is-
torfion of the nerves.  The extracerehral conducting paths from the V" to the
NI inelusive are clustered in very elose proximity to one another at the
cerebellopontile angle (Figs, 193 and 194).  As the tumor arises from t h e
acusticus, this nerve need not be considered in this connection
except to recall that it lies midway in the anatomieal series.  Only in the
case of small tumors 15 the nerve still to be traced, for when the growth has
reached such a =ize as to produee cerchellopontile symptoms, the nerve as
siuch has gone.  Oeccasionally intact fibres (ef. Case XXVI) may be detected
on or near the surface, as Alexander and Frankl-Hochwart . Jumentié,” Bas-
soe' and others have shown, but as a rule they are infrequent and difficult to
demonstrate.  Such an appearance as that shown in Shattuek’s drawing of
Sharkev's ease (Fig. 185) must be largely imaginary, though in Case XV of
this series a small tag (¢f. Fig. 196) taken to represent the VIII'™ was de-
tected.

The most striking distortion, when the tumor has reached any consider-
able =size, affects the trigeminal and the facial nerves,
In their normal intracranial course they are about a centimeter and a half
mm length, but they may be elongated to five centime-
ters or more without appreciably affecting their
function.

The Nereus facialis, from its immediate proximity to the acusticus,
naturally = subjected to distention and compreszion before the trigeminus,
and that it often =o effectively escapes serious functional impairment s most
remarkable.  This is the more so in view of the .-t:*:*ltlil];.*: [}t'ilmil‘_‘r source of
origin. of many of the growths within the porus where, as it would appear,
the facial could hardly escape from the effects of pressure.

The accompanyving drawings (Figs. 195 and 196) from the two fatal cases
(Nos. XV and XIX) show better than can any deseription the amazing
elongation to which these two nerves are eapable.  In the drawing (Fig, 196),
where both nerves are shown, the N. facialis has become reduced to a paper-
thin wisp of tissue as it neared the porus and yet the patient showed merely a
slight expressional weakness of the corresponding lower facial musculature.
It may be added that the VII'" nerve is always found, as would be expected,
encireling the upper pole of the tumor, the hemicireumference of which neces-
sarily represents the length to which the nerve has been drawn out.  Thus if
the tumor were spherical and 3 em. in diameter, the facial nerve, which runs
practically from one end of attachment of the acusticus to the other, would
approximate 4.7 em. in length.

The N. abducens, according to my experience, never comes into direct
contact with the growth, though it is commonly 20 deseribed, due, 1 presume,
to a misunderstanding of the relations which has come about from the study
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of brains not hardened before removal.  Fven as shown in Fig. 196G, where
a nodule of the growth deeply indented the olive, the nerve has escaped from
direct pressure. A homolateral abducens |r:|1.-'_'-.' nevertheless 15 common and
I am inclined to azeribe it to the same type of vascular constiiction to which
has been attributed the internal squint so frequently observed in cerebellar
tumaors of other types*

The Nun. glossopharyngeus, vagus and aecessorius are not only nearer the
VI and VIII*™ nerves at their origin but also their foramen of exit is nearer
to the porus than is the trigeminal foramen (¢f. Fig. 194).  One might expeet
in consequence of this that these nerves would show elinieally the effects of

Fire, 195, =—Drawinge of the twmor and brain stem of Coase XX, showing the gront elongation of the N, trigem-

s (of, Fig, 97).

:‘[:rlllprt-r-rc'!rml| earlier and more often than 1||t'_1' do, for Ihl:*_".' must be COMmpro-
mised at a comparatively early date and in advanced cases are found greatly
f']m;;.{:l'[c-cl and flattened. That i|u~_x' do not more often show ehnieal signs of
functional impairment is probably due to the fact that a sheght disturbanee
in the territory of these nerves iz difficult of elinieal detection, whereas i the
case of the V' and VII™ a loss of the corneal reflex and slight emotional
asvimmetry of the face is a suflicient telltale.

The nerves are found to be more or less elongated and distorted by the
lll‘t\'i_"l' I“}]l" U'r l]li' Lumnor i|| :E“ 'Ill" Lt Bl e I||.1|.'i]i|;'|'| ]I:I."q.“l' }H;"l"“ =040 'I'Inl.]."-'ul“]lll'l(‘l'll ”.l:l'l
in the presence of a large tumor like that of Case XV (Fig, 196) the disloca-
tion may be as marked as in the ease of the V" and VII'™ nerves,
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(b) Distortion of the pons, cerebellum and med-
ulla. The deformations of the bramm stem itself need httle com-
ment., rI'h{':..’ are often notable and have been observed b all. The pons
stuffers primarily and becomes indented even by the medinm-sized growths
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(e. ., g, 31), but by the larger tumors 1t may become so Hattened that it
appears to be little more than half of the original bridge, the tumor almost
reaching the median line. The medulla also shares in the moulding by these
larger growths (e, g., Fig. 196).  The olive may become greatly indented and
indeed the whole bulb may be found pushed far to the opposite side.



DISTANT EFFECTS 163

Even with these extreme medullary deformations no contralateral sen-
sorimotor disturbance may have been observable before death.  Herein the
spinal eord shows a marked difference from the bulb, for when pressed upon
by a tumor sufficiently to cause an indentation, palsies invariably result.
This difference probably lies in the fact that, in the ecase of the spinal tumors,
the cord is pushed against an unyielding wall.

The cerebellar distortion mayv be insignificant or, on the
other hand, enormous. The sketches of Case XVI show an extreme de-
gree of dislocation of both upper and lower surfaces: but it mayv be added
that only in ease of a decompression to relieve tension would a growth be
capable of reaching these huge dimensions. Though the floceculus
and the brachium pontis primarily feel the effects of the tumor,
in the course of it= further enlargement the enfire upper portion of the
hemisphere may  become  pushed backward, the lobus gquadran-
gularis above and the tonsil with the lobus biventer
below, until the hemisphere becomes merely the nest in which the lesion lies.

(4) Distant effects of the tumor.—(aszes in the stage at which surgieal re-
lief is sought, at the present dayv at least, have a large tumor of the angle
which has caused marked secondary complications, due, in the main, to the
obstructive dilatation of the ventricles. The tension consequent upon this
factor leads not only to bulging of the third ventricle,
with more or less pressure absorption of the dor-
sum sell@®, but to the familiar choked dise with distention of the
sheath of Schwalbe.

In addition there oceur cerebral herniations of more or
less marked degree through all possible openings into which the cortical tissue
may become moulded. Notable is the foraminal herniation—the so-called
pressure cone at the foramen magnum (¢f Fig. 249),
the tonsillar lobes of the cerebellum being squeezed down around the medulla
and in extreme cases even into the canal as far as or below the arch of the atlas,

Equally characteristic are the minor cortical protru-
g10ons which oceur at the situations of the arachnoud villi, not only along
the margins of the major sinuses, longitudinal, lateral and sigmoid, but also
in great numbers over the tips of the temporal lobes (Fig, 66) and spreading
up over the surface of the hemisphere in the course of the sphenoparietal
sinus which accompanies the middle meningeal vessels,

Scant attention has been paid to these minute cortical herniations for the
obvious reason that the envelopes are usually stripped from the brain during
the process of removal. They however have doubtless been observed by
many and are especially well shown in eases of cerebellopontile fumor in view
of the slow progresz of the lesion, though they are by no means restrieted to
these particular growths.

In 1903 Fraenkel and Hunt®® called attention in one of the cases which
they had studied to what they termed “multiple punctate depressions over
the temporal and parietal lobes.”  They had no explanation to offer for these
lesions.  The true description of a careful histological study of these minute
cortical hernie has been made by Beneke®™ and later by Wolbaeh,®™ but
Cruveilhier® evidently understood their nature, and in 1840 Weiglein™! de-

seribed them as Fung: medullares.
14
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They of course may oceur wherever arachnoid villi are to be found, strue-
tures which represent the points of exit for the cerebrospinal fluid from the
subarachnoid spaces, as Weed'™ has shown,  The villi project into the layers
of the dura and naturally are more numerous along the parasinoidal expan-
sions of the longitudinal sinus, where pathological dilatation of the wvilli as
granulations of Pacehioni are likely to appear with advancing age.

They are by no means confined to this situation, however, and in almost
every suboceipital operation in which some dislocation of the cerebellar hemi-
sphere is required, as in the exposure of a reeess tumor, one may see these small
cortical protrusions drawn out of their nunute pockets in the dura adjacent
to the lateral simus.  Due to the imternal hydroeephalus resulting from long-
standing acoustic tumors, they may be particularly well developed and, as
originally desceribed by Cruveilhier, protrusions of eonsiderable size may take
place through areas of bone absorption in the eranial hase.

We =ee, therefore, that the gross intracranial changes
which an acoustic tumor iz ecapable of producing are of three
kinds-—those relating to the common seat of origin of the growth
in the meatus, those relating to the nervous structures in what 1s called the
cerchellopontile angle, and those which are distant and are attributed to the
internal hydrocephalus,  We have seen that nearly a century ago Cruveilhier
clearly deseribed most of these conditions, and the secondary disturbanees
were accurately observed by his contemporary Weiglein as follows:

“The sella turcica was entirely abnormal —at the situation of
the eminenee at its anterior end waz found a eavity, and its sides were miss-
ing also; its posterior margin, however, was extremely
sharp-edged. The fossa itsell was unusually deep, almost spherical, and was
occupied by a distended evst filled with water-clear fluid, which was larger than a
hazelnut amd which at the same time was pressing on the chiasm of the exeeedingly
atrophied oplic nerves,

“The posterior wall of the petrous portion of the temporal
bone was entirely absorbed through pressare of the growth, which
had enlarged in the shape of a triangle whose base, one inch long, was turned towards the
front and who=e still more deviated vertex was turned towards the back, The skoll was
thin, the parietal bones especially being very thin and transparent, and it had practically
noe diploé; the depreszions of the frontal bone corresponding
to the convolutions of the brain were unusually rough to touch and
bounded by exceedingly sharp-edged protuberanees.  The surface of the orbital cavity of
the frontal bone was of paper thinness; in the right orbital eavity nself, back of the Fossa
lachrymalis, was an exerescence of medulla-cerebri-like sub-
stance the size of a small hazelnut; in the left was another as big as a pea,
and four smaller ones, one being still covered by the periostewm; finally, in the left mueons
cavity of the frontal bone was found a Fungus-medulloris-like exereseence as big as a bean;
all of these communiented 1]:I'ml;{|l little 1IFlt‘!liH|-_','.‘i in the frontal bone with the erapial -r'.'s_'!.'ir:'..‘_
where they were almost equally as big.”’

Tue Hisrorogy or THE LEsioN

These tumors in question have been deseribed under many designations.
Though the term “fibrosarcoma™ predominates, other terms, which have
been met with in eases which appear to be unguestionably acoustic tumors,
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are as follows: steatoma of the older writers, fibroma, sar-
coma, neuroma, glioma and endothelioma, or combina-
tions of these names, as fibrosarcoma, m vyvxosarcoma, cysto-
sarcoma, fibroglioma, neurofibroglioma, neuro-
blastoma, neunrogeclioma, cliosarcoma, SO T oma
fusicellulare (Virchow), neuroma fasciculare (Klebs),
gliofibroma (Sternberg), neurofibroma (Henneberg and
Koch), endothelial sarcoma (Mingazzini), gliomes poly-
morphes angiomateux (Alagna®), fibrocvstoma (Lang-
don'™), neurinoma (Verocay), fibroblastoma (Borst).

Without deubt an extensive search would reveal other terms, all of which,
however, depend largely upon the author’s interpretation of the quantitative
significance of the relation of the glial and fibrous elements of the particular
growth studied. It is probable that the psammomas of the region often
attributed (Gompertz®) to the sheath of the acusticus are really endothelio-
mata and of meningeal rather than of endoneurial origin, for so far as I am
aware psammoma bodies are not found in true acoustie tumors, though in all
probability corpora amylacea may oceur.™

Naturally no satisfactory histological deseription accompanied the ae-
counts of the earlv tumors, though in a number of them, as in Bell's case
(Fig. 1), the gelatinous evstic areas which may reach a considerable size were
noted.  In 1855 Rokitansky," in commenting upon what he called gelatinous
sarcomata, deseribed as " a sarcoma of the dura mater” what from the illus-
tration appears to be an unmistakable acoustic tumor:

“Rine andliche an der Durs mater ringsum den rechien Porus acustiens haftende
hithnereigrosse zuceulente gallerartiee, hie und da leicht weisslich-opake Geschwulst,  Sie
bestand hier aus einer hiwhst zartfaserigen von oblongen Kernen durchsetzien Textur in
Form eines Maschenwerkes, das itbrige war eine formbose Sobstang, inoder nebst oblongen
viele runde Kerne von 12000 Mill, Durchm. eingetragen waren.  Nebst den Kernen
zoeigten sich hie und da aueh kleine Zellen von 1100 Al Durehm.”

Rokitansky's"™ statement, as may be recalled, was to the effeet that neu-
romas oceur in all nerves except the olfactory, optic and acoustie, but to this
Virchow™ took exeeption in so far as the acusticus is concerned, in a short
paper on the =ubject of the nerve tumors,

Indeed little progress has been made sinee Viechow™ admitted in 1864
that in spite of the characteristic gross appearance of these tumors their
nature is far from well determined.  In the cases which he had studied he

* 1 have seen no example of an endothelioma arisinge feom the meatus, all the examples
of such tumaors in this regon having taken their origin from the dura ol the petrous bone
more posteriorly.  They however have been deseribied. Virchow's ease'™ is o elassieal
example, and doubtless Fester's® cases—enses of what he terms  Fibro-Psammoma von
Nervus acusticus und Nervos facialis ausgehend und aof dem Poras acosticus internos
aufzitzend "—are of the same order,

f.:{)ll!ll]l'r' 20 has observed conceentrie :Hnj.'luill Lwlies in the sheath of the aeoustie and
facial nerves within the eanal, and Alexander with Obersteiner® has shown that with ad-
vanecing vears corpora amylacea are commonly seen in the cochlear branch of the nerve
where 1t enters the meatus at the outer hmat of 1he glial elements whiel it contains, and in
an examination of 24 acoustic nerves Henschen states that ] S 10 ITN 0 N G bodies
were often observed in the perinearium.  Goerke,™ finally, has deseribed the presence of
corpora amylaces in the two tumors which he has studied.
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speaks of a fascicular arrangement of fibres which resembles a neuromatous
structure, and in one case he had little doubt but that the lesion was a true
neuroma which had undergone sarcomatous degeneration.

The story of our own relation to the terminology of these tumors has been
an illuminating ome.  The tissues have been carefully examined as they were
met with from ecase to case, but no coordinate study was made of the entire
series until recently,  Fragments of tissue from all cases in the Baltimore
series had been zent to Dr. Mallory, who was good enough to report upon
themn without knowledge of the clinical symptoms or source of the fragment
except that it came from a brain tumor, and the diagnoses returned were
either fibrosarcoma or endothelioma—more often the latter.

The tissues from the Boston series of eases had been reported upon by

l?lil. 197, —Bhowing (Case VIII masses of dense itl!!'l'l!ti'illj: fibrous bamds 1o ri].':ll.1 anal I'H.IHI.! “!li.':'tl.l'.ir IT..Ijl'J!lJ:l-
tous=like arca to left L 4. 1] H

Dr. Councilman or his assistants, and the primary diagnosis, which was
usually “glioma”™ (e, g., Caze X1V) because of the demonstration of supposed
glia fibrils, had in almost all eases been subsequently shifted to “endotheli-
u|1|1u,__’P L]Ullht]l‘:-':-'- h[rr:]ll:—'(‘* nf my illﬁf:-‘lrﬂ{'t‘ from the clinieal side th:lt lh{*:—'(}
were extracerebellar and benign lesions and could therefore have no relation
to the gliomas, for they never extended by infiltration.

The diseuz=ion came to a head in connection with the tissues of Case XXI1I,
which had elinically been regarded as a recess tumor of acoustie origin, and
this presumption was strengthened by the operative findings, The tissues,
however, were so unmistakably gloma that we were induced to review the
entire subject, with the diselosure of the fact that we had been glossing over
a group of tumors of a perfectly unmistakable and characteristic type and
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been designating them, as had our predecessors, by varions terms depending
upon the chief character of the bit of tissue which happened to be sectioned.®

It became evident at once that the tumors show two main
types of tissue, with which we have already become thoroughly
familiar from the pathological notes and ||h:|1ug':|';11:h_~: appended to the 1-.'1:-:1*
histories. A single fragment may happen to consist largely of one type of
cell, and if the diagnosiz is based on this alone, the designation of glioma,

iG. 195, —Case [ Low power photograph {3 200 of Gbrons area showing the regnmental disposition of the
1N |. PR e ill'-i EEn e -|||-' ¥l THwe |'-'|.|:|:.'-".| FOmeE,

fibroma or sarcoma would naturally be made.  These two types of tissue are
1'|r3n|rr|.-[-ri, the one of dense interlacing fibrous bands,
the other of loose reticular tissue (Ifig. 197). When
Ihr*_'\' oceinr together the two are in most cases f;Li:'l_\.' :~|L;|r]1i_'..' delimited from
one another, and either may appear to predominate, depending possibly upon

Henschen® states that in the cases |rll.||||-ihl'|| bedween 1910 amd 1915 the lesion was
designated as a Abroma 17 times, hbrosareoma 17 times, sareoma ® times, endothelioma 4
times, neurofibroma 11 times, neurinoema S times, slioma, ihrogliomns, gliosareoma, ete., 2%
times, whale in 20 cazes no diagnosis was given

For example, the series of eases from Eiselsherg's clinie were reported by Leischner as

neurofibrosareomsa 1, nearofibroglioma 2, fibroslioma 3, fibeoma 1, fibrosarcoma 2,
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the age of the tumor or upon its point of origin in the nerve, those of peripheral
1:I‘ip’in ]]{'irlﬂ' Tponre Iih['””h., 1'1”?“'1' “l- ['{':II'I‘H,I H‘r'i;'-_':i“ Fonre: l'_’:lill[l];ll”uﬁ_

The fibrous bands, which often show a tendeney to become
II._"I.'I:IFHII:]'il' l:i'f, {I:I.‘ﬂ' 1||-] 1, are i'[.ll]l]:](]?‘{’[.l. nf 1 =E=0= Hf I'I[]Tlf_':illl,'{]_ {"l,'l]."i “'j_ll] l,_l"\'.'.l_.i
nuclei,. These nuelei have a striking tendency to
arrange themselves in more or less orderly fashion,
either in parallel rows or in whorls, No satisfactory explanation of the
tendeney of the nuelel to cluster 15 at hand.  The palisade arrangement® is
particularly noticeable in the tissues of Case T (Figs, 198 and 199), and ex-

Fies, 190, —Showing [ % 150} !l}':i:’ugu::- filyrong= arca wilh p!:h.i:u le arrangement of nuelel,  (From Case 1)

amples of whorl formation are apparent in several of the photomicrographs
accompanying the ecase reports (e. g., Figs. 61, 81, 82, 98). The cells may
be so mumerous in some cases (e, g, PFig. 68) as possibly to justify
the desi oo ton of fibrosarcoma, but there are no evi-
dences of malignaney in the manner of growth of the tumor, and mitotie
figures are of exceptional rarity (Fig, 200). The tissue with Mallory's ani-
line blue does not stain like a fibroma but acqguires a dull purple in sharp con-
trast to the brilliant blue of the small amount of true connective tissue which

* D, Mallory has shown me a seetion of 2 uterine myoma with an exaetly similar
palizade arrangement of the nuelei.
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15 to be seen about the blood vessels or in the [':illr-‘l.lll' of the tumor. Hirlli];ll'f_'-.'
with the van Gieson stain, on which Henschen lays great stress, the bundles
:1['{{l1il'{‘ a characteristic tinetorial }'|'1|c|u'i.~i|1—|:t'nwn reaction with a reddish
tone to the collagen fibrils in the nuclei-free zones.

The reticular tissue, on the other hand, appears in areas
of greater or less extent between these fibrous bands, and has an acedematous
or hydropic appearance, with relatively seant round ecells of varying size, with
sparse |h|'lll1![]].'l.‘-'ll1 ]j.'in;_'; in a loose tissue network. In this network ;1iri|
fibrils or near-ghal fibrils may often be detected (Figs. 148 and 201) with

Fra. 20H). =howinge, 1n center of Oeld, o diaster o JUHMD, From Case XX1L Isielmes= af 1dr. F. B.
Mullory

Mallory's phosphotungstic acid hiematin stain, and it 15 on their dizelosure
that the dia oaos= 15 of « lioma has H:|11I1‘:L]|_'-.' hinged. The
stain, however, 1= never entirely satisfyving, and i our earher pathologieal
reports it was commonly stated that the tissue contains fibrils * resembling ™
erlhial fibrils.

[Jrq'rt.-'lnl:lclll_".'. too, cells sug rFesd ing ganglion cells may
be found (Fig. 202).  Verocay observed them in four cases, and Alagna® lavs
great stress on  the presence of these *"éléments  peeudo-ganghonaires.”
Whether they are actually tumor eells or merely relies of the preformed gan-
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glion eells which oceur in the nerve is uncertain. It is the impression of my
colleague, Dr. Goodpasture, that at least some of the eells which we have
heretofore regarded as ganglion cells may be undifferentiated fibroblasts

.Fl‘F. ‘-'[”-—:"-Iﬂ.rﬂi“ '“'{ Hhrﬂ“:"‘ anl ret i1'||.|.:|r AEIE ff}.:;q_- x I I I by :-|.h1_|-“.'i|:|:: ﬁhl’““]i:l _nnd :i" TS “'li.f“ll:l.l.' AreL _!]|_r|!'!ﬂ}r
staining fibrils of the neuroglin type (3 G phosphotungstio weid hsmating.

F-ll-'.- 202, -r'.'lﬁl' x:‘{'ll-'ITl. I'I.'lﬂmlﬂd: m!:-n:uhl:u-_il with 1'}'I4|'|;t'|1|.s_r|'| = 1,{i5|m,~.:_-:| a8 Lo ll:':v«_-lnl::lll_: n Eangli,u:; |y‘_-'|'l
i 2 1000,
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(e. g., Fig. 203), which in gome of the tumors are present in large numbers

in what =eem to be newly forming fibrous areas.  These cells have an abun-
dant eytoplasm and sharply staming, often irregular nuelel.

an ——— " o M, = — -
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Fra, 203, —Case XX VI Showing (% GO0} young fibrous tissue with colls of varied shapes showing extogslesm.

Fia. 204. =howing fibrous areas hiehly bt e | with fat ecells (Case VI ANy,
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Certain of the tumors (e. g, Case XXI, Fig. 109; Case XXIX, Fig. 164)
become  extensively impregnated with fat contained in phago-
eviie fat cells. These for the most part lie between and sepa-
rate the cells of what appear to be young fibrous bands (Fig. 204). The
fat stained with Alzheimer's Scharlach R (Fig. 205) is anisotropie and trans-
mits polarized light with crossed Nicol's prisms. 1t is found both in and out
of cells and is probably largely cholesterin,  Dr. Goodpasture regards it as a
mixture of neutral fat and lipoid.

Pigmentation also is frequently seen, apparently from diape-
desis of blood eells in degenerated areas.  Many of the tumors show a
marked tendeney to become hydropie, and another very

Fia, 205, —Moderately infiltrated area (Case XXTX) stained for fay [ 500,

striking characteristic of the tissue, more or less common in the true gliomas,
i= the tendencey toward hvaline transformation. This oc-
curs particularly about the blood vessels (FFig. 206), but there may be large
areas showing little more than hyaline with oceazional eells, and eysts may
form in these areas just as in the endotheliomata. Hydropie degeneration
with eyst formation, however, is far less common than in many of the true
gliomas of the brain itself, and the cyst content is often
gelatinous and entirely unlike the straw-colored
fluid of the true gliomatous cyst. At times the hya-
line deposition about the blood vessels assumes a whorl formation (Fig. 207)
resembling the formation of the psammoma bodies in the endotheliomata,
but lime deposition has not been seen in any of these cases.
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G, 2k—Case X Showing (= 3000 hyalinized blood vessels and pigineenl depozal at the junetion of fbroas
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Frg, 207 —2howing hvaline deposition i o whorl about s ovessel in retieolse Geld, From Coase X1 {3 3500,
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As a rule the tumors are sparsely vascularized, but in some cases the ves-
sels in eertain areas are sufficiently numerous to give to the tumor an
angiomatous appearance. Oceasionally the presence of nerve
fibres, doubtless preformed acoustic fibres, may be detected (Ask-
anazy, Bassoe™ et al.) in these growths, usually about their periphery, but in
none of the large tumors to which our studies have necessarily been restricted
have they been observed.  The tissue in most eases has merely represented
the intracapsular portion of the growth, and the failure fo encounter nerve
fibres may thus be accounted for,

In summary, the tissue characteristies which make these tumors so definite
and unigue 15 the combination of fibrous:zones in
which the nuecleil tend to dispose themselves 1In
palisades or whorls, together with a loose reticu-
lar tissue containing glia-like fibrils, in which
fat and hvaline metamorphosis commonly occurs.

D, Councilman has been good enough to give me the following note which
records his impression of most of these acoustic tumors, seen in the Boston

SOrIesS,

“These tumors as a class have a remarkable sameness of appearance and structure.
Macroscopieally they have an irregular or obulated but smooth surface.  The eolor is
pale yellowish grey with areas more densely vellowish and opague, corresponding to foci
of degeneration, and the seetion gives about the same Appearance as the surface. In con-
sisteney they are firm, tough and evidently fbrous, this being evidenced not only by thetr
toughness but by the appearance of fibrous bands and streaks on the eut surface. They
are rather dry on seetion, although 2mall eysts in the interior are oceasionally seen.

“Hameness in structure is shown not only in the character of the tissues which compose
them but also in the arrangement of these tissues and the forms of degeneration.  They
have the histological characteristies of slow growth, the nuclear material s relatively small
in amount.  The nuelei are poor in chromatin, they are closely associated with the generally
fibrillar basgie substanee and rarely show a sureounding differentiated evioplasm. Nuelear
figures are not found, nor is there mueh appearanee of direet naclear division.

" They contain few vessels and these usaally are of the venous or capillary type, arteries
being rare. Active growth of the ining endothelivn, so common o feature in the glioma, does
not oceur.  Hyaline degeneration of the vessels is common.  In the typieal eases of this
each vessel i= outlined by a broad hyaline area which takes the eonneetive-tissue stain.
Atrophie nuelei may be seen within the hyvaline mass and the ining endothelinm is either
absent or represented by small shrivelled nuelei.  The hyaline forms both within and with-
out the vessel, the lnmen is encroached upon, becomes irregular, and the vessel finally closed.
The very common areas of neerosis and hyvaline degeneration in the tumors are associated
with thiz vascular degenceation and are due (o a eradual anemia. Other vasealar lesions,
such as thrombi, are not found save the fresh operative thrombi, Hemorrhages other
than the operative are rarely found. That they do oecur is shown by the not uncommon
areas of hematogenous pigment, the granules being either free or enelosed in eells.

“The tumors rarely contain extrancous eells in the form of lymphoid and plasma eell
infiltration. :ﬂ'-]IHIJI.EEI i areaz of fatty degeneration large phagoeviie fat-containing eells
are usually present,  Such fat-containing ecells often lie in small masses separated by zmall
fibrous bands.  Fat is also present in the areas of hyaline degeneration and neerosis in gran-
ules and in formless clumps is also contained in the fat phagoeytes,  All the fat present
stains with Scharlach and does not stain with Nile Blue,

*"The basic structure of the ftumor is fibrous. This tissue
oceurs in large bands whieh interlace throughout the tumor and in thin lines separated
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by a looser tissue. In part the bands are composed of fine wavy fibrils, in part the fibrils
are fused together, the tissue appearing homogencous.  These bands often form whorls
converging to a =ingle point az in spindle-cell sarcomas and myvomaz.  The nuelei vary in
number, areas rich in nuelei alternating with areas containing few. They are long, contain
little chromatin, and are closely associated with the intereellular substance without sur-
rounding evioplasm. They often show a remarkable areangement which has been noted
by other observers.  This is an arrangement in elosely packed masses, each nuelens parallel,
the mass forming a straight line across the band.  There follows an area devoid of nuclei
and then a similar nueclear palisade, There are also indieations of this arrangement but
without the formation of the definite palisades.  Such palisades can be continued along a
band for a eonsiderable distanee in o way suggestive of the stristions of a musele fibre.
Between the nuelear maszes the parallel fibrilz of the band are evident.  The condition is
more common in areas where the fibrous bands are in whorls,  Such an arrangement of the
nueled, which has also been deseribed in the tumaors of peripheral nerves, is rarely found in
other typoes of tumors and seems it]i':tli:ll]lt" of L‘RF:I:[H:!HHH. The nucler 1 the EI.‘IIE.‘L:I,tit‘H HTR
much more numerous than elsewhere in the bands, even supposing those in the blank places
have moved up into the series. 1t suggests, however, that the nuelei may have moved from
the blank areas owing to a strong negative chymotaxiz, but there is no analogy for such a
condition either in normal or pathological tissues,

“The fibrous tissue itself iz peenliar. While it has the stroetural eharaeteristies of white
:f'!hl'ulla-t fi=sige {'HHIEHFFI'(I af fibrils, WaVyY or strateht, often fused, it does nod ;_-E'I.'t' il :-:t.'linih;.-;
reactions of this with cither the Mallory aniline blue gtain or with the van Gieson. Wit
the Mallory stain it takes a reddish-lilae color and with the van Gieson a yellow tone; in
both stains there iz a sharp contrast with the walls of the vessels and the small amount of
collagen tissue associated with them.  With phosphotungstic acid hiematin stain it takes a
pale Blue,

“In varying amount alternating with the fibrous tissue and often with sharp delimita-
tions is a tissue reticular in character with wide or narrow adematous
spaces and with nuelei in relation with the retieulium.  The strueture resembles clozely cor-
tain types of gliomas and it is this which has cansed eertain observers to apply the term
slioma or glic==arcoma to these tumors.  There is nothing which iz absolutely distinetive
of the glioma save the presence of glial fibrils, althongh in any ghoma there may be areas
where sueh fibrilz are not present.  Definite glial fibrils were found in two of the tumors,
in one azeociated with the reticular tissue and in the other there were lavge fibrils in some
loose adematous tissue not distinetly reticular at the edge of one of the fibrous bands.  In
other tumors, rather doubtful very short fibrils were found in the retienlum.  The nuclei
in the reticular tissue are round, eontain rather more chromatin than do those in the fibrous
bands, but have not central round mass of chromatin so often found in the glioma nuelei.
They lie at the irregular nodal points of the meshwork,

“Cellz strongly resembling ganglion eells were found in one of the tumors.  Nerve fibres
were never found nor was there any elastie tissue present save in connection with vessels,”

[ am aware that Dr. Councilman has felt some hesitation in pronouneing
upon these lesions without further study, one aspeet of which would necessi-
tate a detailed histological examination of the finer anatomy
of the cerebral nerves, particularly of the acusticus. Seant
attention appears to have been given to this subject, though in 1906 observa-
tions by Levi'™ on the posterior spinal roots, and by Hulles™ on the sensory
roots from the medulla were published from Obersteiner’'s laboratory.™  As

* Twa VLS [ater Alexander and Obersteiner® made o H|Il':.‘i:|.l H“llil_‘p' of the Nervas
cochlearis and observed that with advaneing age there oceurs a deposit of corpora amylacea
in the portion of this nerve lving within the meatus, and these bodies oecur at the glia septum
which really demareates the peripheral from the central portion of this nerve.  This sep-
tum, therefore, is much farther out than Hulles had been led to believe,
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Lhermitte and Klarfeld™ and Henschen® have more recently pointed out, the
auditory nerve consists of two portions which differ genetically and morpho-
logically.  The boundary between them lies ordinarily in the porus, though
oceasionally it is placed a little more distal and, not rarely, a little more cen-
tral. The distal =egment 1= for the most part constructed like a peripheral
nerve with axis eyvlinders, neurilemma and a connective tissue, endo- and
perineuriun.  In the eentral segment, on the other hand, the fibres have no
neurilerma and endoneurinum consists of a glial tissue, just as in the spinal
cord.  Glial prolongations extend also, in some cases, into the distal segment.
A= already stated, it i= Henschen's view that the tumors develop from the
peripheral portion.

This 1= =aid to be also true of the trigeminus and, to a lesser extent, of the
vagis and glossopharvngeus nerves, which may also be the seat of the tumors.
In the acusticus, moreover, the only nerve we have examined, clusters of
ganglion cells may be found for some distance from the medulla.  The point
at which the encasement of glia ends and the fibres become supported by con-
nective tissue and acquire a neurtllemma sheath seems to lie at a variable
di=tance from the brain =tem in the free portion of the nerve—3 mm., aceord-
ing to Hulles, and much Farther out, aceording to Lhermitte and Klarfeld.
Henschen® has coneluded from the examination of a series of acoustie nerves
that the nerve in men averages from 17 to 19 mm. in length and the transition
zone between glia and fibrous tissue 1= from 10 to 13 mm. from the brain stem.
In women the nerve averages 16 to 17 mm. in length and the transition zone
15 from 7 to 10 mm. from the brain stem.  He believes also that the transition
zone i farther out in the vestibular than in the cochlear nerve.  Small patehes
of glia may be found farther out than the glia boundary,

The histogenesis of the acoustic tumors unguestionably de-
pends upon these two supporting elements, connective tissue and neuroglia,
and 1t is not improbable that the tumors may arise from
tissue rests near the zone of transition.* It is not
unlikely that tumors (e, g., Case XXI1) which appear to arise from the central
part of the nerve are richer in neuroglial elements and mav even show gan-
ghion cells, for they have been observed in tumor seetions by Askanazy, by
Verocay,™ Kolb®™ and Henschen, and their presence has been recorded in
some of our sections. T

* It has been suggested by Borst® that some of the tumors of the peripheral nerves
take their ﬂr'lu..'.lll‘: from the cells of Schwann, so that if these eells r11:|i|_1.' act as nelroeyvies the
tumaors might be ealled true neuromas.  In the tumors in question, though Veroeay sug-
gested that the eells were elosely related to those of the neurilemma, they nevertheless do
not possgesz the characteristie staining reaction of these cells. The relation of glia and
neunlemma 1= not known.  According to the older view they were regarded as of connective
tissue origin, but of late they are taken to be ectodermal.

T Dr. Goodpasture has made an independent study of fragments from the more recent
cases in the series and writes as follows: “ The histological architeeture of these tumors does
not seem to me to necessitate the conclusion that they are composed of two genetically
different tissues. Varving degrees of differentiation of Abrille, which stain more or less char-
acteristieally for eollagen, are evident; and the reticular arcaz may well be regarded as
carly less differentiated portions of the tumor which may progress to the more fibrous form.”

This is quite a new point of view and very possibly in this chapter too much stress has
been laid upon the two types of tissue,  He has pointed out, moreover, that the ganglion-
like eells which had been obzerved in some of the seetions may be nothing more than undif-
ferentiated fibroblasts with abundant evtoplasm (Fig. 202).  Inasmuch as the histologieal
aspect of these growths constitutes the most interesting feature of this story, it = important
that the views of as many skilled pathologists as possible should be recorded,
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We have seen that the tumors vary considerably in the proportion of the
fibrous and reticular areas which they possess and, what is more, the
tissue comprising the growths seems to be, as il
were, transitional, for the fibrous elements do not stain quite
like fibroblastie tissue nor are the glia fibrils, if such they are, in the reticular
areas often fully formed: then, too, it 1= notable that the tumors do not possess
the invasive characters of the gliomas which arise elsewhere ®

In short, there can be no question but that the lesion is a
true nerve tumor,—hence neurofibroma or neuwro-
glioma or neurofibroglioma—for it arises [rom nerve-tissue
elements even though in this ease thev are merely the binding or supporting
structure for the conduecting paths.  This, it will be recalled, was Virchow's
impression of one of the tumors he had observed, and Sternberg'™ subsequently
concluded that they were mixed tumors of a gliomatous nature—gliofibroma—
which, however, he attributed to embryvonal tissue-rests oceurring in the nerve
rather than to the fact that the nerve normally contained these complex tis-
sue elements,

Henschen emphatically favors the restoration of the term acous-
tiec tumor, formerly applied by pathologists to these growths but
for many vears replaced by elinicians by the more general regional designa-
tion of cerchellopontile-angle tumor.  The latter term, however, comprises
a variety of lesions which give a similar elinteal syndrome but which involve
the acusticus secondarily rather than primarily.

Careful histologieal studies of these tumors have been made by Veroeay, '™
by Jumentié,” who regards them all as tyvpes of ghoma, by Henschen,” and
many others; among them Henschen's deseription and conelusions seem to
me to be the most dependable.  Veroeay suggested the use of the term
neurinoma for these unmistakable lesions, but inasmuch as his
discussion pertains largely to generalized neurofibromatosis it may best be
taken up in the sueeeeding chapter, If as an alternative to “acoustic
tumor™ a histological designation 1= preferred, the term acoustie
fibroneuroma is probably preferable,

Tue DecexeraTions Propucep BY THE LEsiox

In only one of the fatal eases in this series (Case XV) have the
degenerations in the corticospinal paths produced
by the lesion been studied, and though it is a subject for a newropathologist,
it may suffice to =ay that despite the large size of the growth the changes
observed, as was true of the case studied by Alexander and Frankl-Hoch-
wart,” were very slight.  Naturally some evidenee of degeneration would be
expected, dependent upon the extent to which the nerves and brain stem have
suffered from pressure, but aside from the changes in the acusticus the degen-
erations are very inconspicuous.  This has been emphasized by Jumentié,”

¥ Sérary and Jumentid™ have subdivided these tumors, which they insist are gliomas,
into three types depending largely upon the degree of degeneration which is seen. Ju-
mentic, moreover, deseribes o ;.jlnm wtous infiltration of the meninges in his Case 4, and i s
Tt II]||:|1:|HHIh|1’ th: !T this Iy oeenr in Coses X NI amd XXV of this series
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who finds that of all struetures the dentate nueleus shows the ehief alteration,
but even here they may be very slight even with large tumaors,

The middle ear.  As early as 1871 a careful study of the changes in the
middle ear produced by an acoustic tumor was made by Boetteher,® and they
have since been fully deseribed, among others, by Gomperz,™ Goerke,™ Alex-
ander and Frankl-Hochwart,® Panse,™ Funkenstein,® Henschen,™ Quix, ™
Zange*™ and Lange.'™ It has been shown experimentally that division of
the acusticus leads to a degeneration in the vestibular branch as far as the
vestibular ganglion but not bevond, whereas the cochlear branch degenerates
to the ganglion spirale and bevond to its peripheral end eells,  This on ana-
tomical grounds is what might also be expected as a result of the lesion in
man under consideration, but as a matter of fact other elements, such as
pressure disturbances, vascular stasis and other changes due to the long
presence of the tumor, serve to modify the experimentally induced picture.

In Panse's ease, in which the acusticus was fully engulfed in the tumor with
only a few intact fibres remaining, there was atrophy of the ganglion spirale
and disappearance of the cells of the organ of Corti.  The ganglion vestibu-
lare was also degenerated as well as the peripheral sensory end eells.

In Alexander's® case likewise a few acoustic fibres remained within the
tumor, but the vestibular apparatus was histologieally normal, whereas the
cochlear division with the ganglion spirale and the organ of Corti were re-
placed by connective tissue.

In Quix’s case the cochlear and vestibular nerves were completely degen-
erated, including their ganglia, and yet the peripheral cells in Corti’s organ
were completely unchanged. He attributes this to the fact that the porus
was free and that the stria vaseulariz and the arteria acustica interna were
not involved, his conclusion being that the mere stretehing of the nerve does
not lead to degeneration of the special sense cells provided the circulation of
the blood and lymph remains intaet.

In a case in which the tumor appeared to arise from the sheath of the
cochlear branch sending a detachable projection into the eanal, Zange found
the N. vestibularis practically normal despite blood stasis, with extravasation
in the labyrinth and vestibular apparatus.

Four post-operative cases from Krause's clinie were studied by Lange, '™
and he points out the high degree of stasis and extravasation and pigmenta-
tion which oceurs in all parts of the labyrinth, which he attributes to both
blood stasis and lymph stasis, whether from the general effect of pressure or
the local effeet of the growth., The degenerations were variable and in three
of the eases inconsiderable, but they tended to support the experimental
findings except that the special sense cells of the organ of Corti did not par-
ticipate in the changes but remained fairly well preserved.

The possibility that a so-called “e¢hoked labyrinth,”
comparable to the well-recognized papilledema of the opticus, may prove
to be a recognizable elinical symptom in eases of brain tumor, is a matter
which has been speculated upon but deserves thorough investigation. It
is quite probable that the presence of an acoustic tumor will effectually bloek
the cerebrospinal-fluid pathway to the perilabyrinthine spaces, and that in
consequence the effect on the labyrinth under these eircumstances will be very
different from the effect of a mere general increase in tension of the fuid.
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The situation is comparable to different effects on the optic nerve and
retina under the cirenmstance of a pituitary tumor which so blocks the optic
sheath that fluid cannot be foreed along it, and produces degenerative changes
without a choked dise, in contrast with the effects of an inerease in cerebro-
spinal-fluid tension produced by a distant tumor.  On a similar basis it is not
improbable that the funetional disturbanees in the acoustie nerve so often
observed on the side contralateral to the tumor, may be due to the inereased
tension of the eerebrospinal fluid, causing possibly a secondary atrophy of
some sort (¢f. Case XXX), whereas the changes on the side of the lesion due to
the direct pressure of the tumor, are of an entirely different order and are
commparable to the so-called primary atrophy of the optic papilla seen in pitui-
tary lesions,

However this nay be, it would appear that an acoustic tu-
mor provokes variable degenerative alterations
in the internal ear, dependent upon a number of factors—the
size of the lesion, its duration, the extent of its penetration into the canal,
and so on.  These are matters with which the writer has no personal knowl-
edge, and from econfused statements= in the literature it is apparent that the
subject needs further study.

SUMMARY

The 1=olated tumors involving the Nervus acusticus arise from the en-
doneurium which i= peculiar to thiz nerve and gives them their distinetive
histological appearance.

They seem to originate, as a rule, in the distal portion of the nerve within
the auditory canal and consequently may cause through pressure absorption
a dilatation of the porus acusticus internns.

From this point the tumors spread inward throughout the nerve until it
beeomes completely enveloped.  The adjoining structures in the cerebello-
pontile angle suffer from secondary compression effects. Ultimately an
internal hydrocephalus 1= produced, and the general pressure phenomena of
an intracranial tumor rapidly supervene.

The growth 1= composed of two main sorts of tissue—a dense fibrous tissue
and a loose areolar tissue possessing =ome of the architectural characteristies
of a ghioma. The tumors are specific for the acusticus and should not be con-
fused with other growths arising in the cerebellopontile angle,

14



CHAPTER VIII

BILATERAL ACOUSTIC TUMORS, GENERALIZED NEUROFIBRO-
MATOSIS AND THE MENINGEAL ENDOTHELIOMATA

Though acoustic neuromas, as we have seen, commonly oceur as single
lesions, examples of an involvement of both nerves are not unknown. How-
ever, when bilateral tumors are found they are usually, though not always,
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Fro. 208 —An example of multiple and bilateral corebral nerve tumers in s ehild of eleven with inherited
generalized neurofibromatosiz,  Bilateral desfoess before death,  Hedrawn from Berggriin.

an expression of a more or less wide-spread disorder characterized by tume-
faction of the cerebrospinal and peripheral nerves. Under these ecireum-
stances the intracranial symptoms may oceur early in life, as in Berggriin's
remarkable case of a child aged eleven (Fig. 208).
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The earliest recorded examples of bilateral recess tumors in association
with central nearofibromatosi= appear to have been those of Wishart™ in
1822*% and of Knoblauch® in 1843, though wide-spread attention was not
drawn to them until the appearance in 1902 of Henneberg and Koch's im-
portant study.”™ The first ease in their oft-quoted article was a typical one
of von Recklinghausen’s disease with the usual multiple neurofibromas of the
skin, peripheral nerves, extra and intradural spinal nerves, also of the 1X®
and X" eranial roots with bilateral acoustie tumors of
the cerebellopontile angle.

There have been many other sumilar cases reported, possibly the best
known, owing to the distinetion of the author, being that which was made the

Fra. 209 —The illustration accompanying Rayvmond's oft-queted case report,

subject in 1898 of one of Raymond’s elinigues.'  No diagnosis other than
that of presumable tumor was made at the time of his first report, but a sub-
sequent autopsy revealed the bilateral lesion (Fig. 209).  Since then the con-
dition, though comparatively rare, has become well understood, though ordi-
narily these bilateral lesions are merely an expression of generalized neuro-
fibromatosis and are more important from the standpoint of the general dis-
ease than from that of the involvement of the VITT™ pair of nerves. A ease
has recently been deseribed by Bassoe'™ (Fig, 210), which is of interest from
the faet that hearing was preserved in the ear on the side of the larger growth.

* Wishart regarded the tumors a8 oviginating from the VI pair just where they enter
the meatus auditoriug internus.
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Statisties |'¢-|1|]=i|l'-| from the hterature regarding the relative 'I']'l*=|EL-'|:|1'l' of
solated and bilateral acoustie twmors are misleading for the reason that the
bilateral lesions are so comparatively rare that most of them are hikely to be
put on record.  In 1915 Henschen had assembled the records of 245 verified
[ =is |:|- -ir|:_"]l' tumor and 24 nl- \'l'l'i!'iL'c|; kii::l_H'[','l:l. FULrrniers=, t|=‘i|;|||_".' ;1:--=lrri;11|'ll
either with generalized neunrofibromatosis or what Mosaé
and Cavaliés have termed central neurofibromatosis. Ths

I'iG. 21—Hilateral seoustie nearomas in o ense of contral and periplers ] pearofibromatosis.  Some hearing
retaindd an the right.  Kindoness of Peter Basson

apparent ratio of one bilateral to ten isolated tumors is unguestionably far
too large, and one to one hundred or more would actually be a more probable
ratio.

No example of a bilateral lesion has oceurred among the 23 verified cases
iIL 1]|1' Present nr-r"H'h'. Iil:rl!u]|_ a5 may b |'|'c'.~|]|1- | !lli-t'i' WEre one Oor twio =sij=-
pects (e g, Case VI owing to the bilaterality of some of the cerebral nerve
sympioms and to the presence of some entaneous soft fibromas. However,
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with our present appreciation of the seat of origin of these growths one
would hardly venture today upon a diagnosis of
a bilateral lesion without bilateral deafness, no
matter how wide-spread might be the palsies of the other cerebral nerves,
It must be realized that patients with bilateral deafness have been found o
have unilateral tumors (e. g., the first cases of v. Voss," and Fraenkel and
Hunt™) whereas contrariwise, with a bilateral tumor deafness may not be
complete (e, g., Sternberg's'™ and Bassoe’s'™ cases),

Patients who were found to have bilateral tumors have oceasionally been
operated upon.  Thus, as recorded by Stewart and Holmes, '™ a patient (Case
22) with bilateral tinmitus followed by deafness was operated upon by Horsley,
who removed a *fibroma™ from the left recess.  Eleven months later there
was found at autopsy an unsuspected tumor in the unexplored right reeess,
Funkenstein®™ fully records a case operated upon in 1903 by Garré, who found
a tumor in each recess and attempted fo remove them: the patient did not
survive and the autopsy showed a wide-spread central neurofibromatosis.
Similar experiences may have oceurred to others.

We have seen in the chapter on symptomatology that, possibly through
dizslocation of some sort, bilateral cerebral nerve symptoms may be present
without there being a bilateral lesion and, indeed, the contralateral symptoms
on the part of the V** and VII*™" may be the more pronounced (¢f. Case XXIII).
A localizing diagnosis, however, must hinge on deafness, which far outweighs
all other extracerebellar svmptoms in it< importance, and the diagnosis of a
bilateral process can with safety only be made when there is bilateral deafness
(¢f. Case XXX).

The literature contains many interesting examples, the larger number
described on a pathological rather than a elinical basiz, but in =ome of them
unusual svmptoms had been produced.  Thuas Stark'™ records a case of bi-
lateral twmor which had led to a secondary internal hydroeephalus with a
cerebrospinal rhinorrheea and which was further remarkable in being aceom-
panied by a bilateral atrophy of the tongue.

Whether any of these cases mentioned in the literature, in the absence of
the cutancous manifestations of von Recklinghausen's disease, were diag-
nosed before operation or autopsy as having bilateral acoustic tumors, i= not
apparent nor is it entirely elear whether any of them were unaccompanied
by evidences of generalized neurofibromatosis.  There is no reason, however,
why such a condition should not be capable of elinieal recognition, though, as
has been told in connection with Case XXX, such a diagnosis was ventured
upon owing to bilateral deafness as well as to bilateral cerebral nerve symp-
toms of other =orts, but events showed that after all the tumor was unilat-
eral.®

* Sinee these notes were written another case, almost the counterpart of Case XXX,
has been under observation.  There were complete deafness, blindness, loss of taste and
smell, with wide-spread eerebral nerve symptoms.  The first recorded symptom was logs of
hearing on the left, and the stereo-Rintgenograms (Figs. 235, 236) were thought to show
an extensive absorption of the petrous bone surrounding the left porus, whereas the right
was normal. At operation a unilateral tumor was found on the left.
The two cases show that the symptoms whiech might be expected
in case of a bilateral tumor may be exactly simulated by a
gsingle tumor of advaneed standing and that the diagnosis under these circum-
stances may depend upon the X-ray findings alone.
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AcousTic TUMORS AND THE ENDOTHELIOMATA

This present study of the acoustic tumors, as already stated, was under-
taken as a digression during the preparation of a monograph upon the hllll]l'[t
of the meningeal endotheliomata, with which they had been tentatively meor-
porated owing to many mistaken histological diagnoses.  Obviously they are
tumors of an utterly different pullnlugi: al character. There would, never-
theless, have been some justification in ineluding them with the meningeal
tumors in view of the fact that the two types of tumor are
so frequently associated that there has been a recent ten-
deney to group them together (Ribbert and Askanazy).

There have been oceasional reports (e. g, L angdon'™: Funkenstein’s¥
Case 3. Leischner's™ Case 7, and Henschen's™ Case 13) of unilat-
eral acoustiec tumors accompanied by multiple
‘fibro-psammomas " usually situated on the falx. IExamples
of bilateral acoustic tumors with either “"multiple
or single meningeal fibro-sarcomas and psammo-
mas " (doubtless endothelial tumors) have also been reported (e g.,
Biggs's® case and Henneberg and Koch's™ second case). Moreover, when
the acoustiec tumors are bilateral they are very
apt to be merely a local expression of a more wide-
spread process (central or general neurofibromatosis) of t he von
Recklinghausen tvpe, and, what is still more significant,
multiple endotheliomata of the cerebral or spinal
meninges are a not uncommon accompaniment of
central neurofibromatosis,

In what appears to be the earliest recorded case of central neurofibroma-
tosis—namely, that of Wishart™ in 1822—Dbilateral acoustic tumors producing
deafness were accompanied by multiple meningeal tumors, the larger of which
had perforated the bone in the fashion characteristic of the endotheliomata.

A later example was given by Fraenkel and Hunt® in 1903.  The patient
had multiple cerebral nerve symptoms, with complete deafness and the usual
evidences of ecerebellar involvement. The autopsy, which unfortunately
was limited to the brain, showed bilateral acoustic tumors, whereas on the
dura were more than one hundred separate “psammo-
mata of the fibrous and alveolar variety” (doubt-
less endotheliomata) of varying size, the chief involvement being along the
falx. Corresponding cases, either with single or multiple endotheliomata in
addition to the acoustic tumors, have been reported by Askanazy, Leischner™
(Cases 7 and 10), Funkenstein®™ (Case 1), Verocay,'"™ Westphal™ (Case 2),
and doubtless by others.

It is apparent, therefore, that generalized neurofibro-
matosis, isolated tumors ol the acusticus, and fi-
bro-endotheliomata of the meninges are in some
fashion correlated lesions. It would seem probable that
some anomaly of development of the nervous sys-
tem and its envelopes must be the underlying factor, for on
such a basis could one best account for the multiplicity of these lesions: and
it is to be noted in this connection that the more outzpoken expression of the
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disorder represented by von Recklinghausen’s disease even shows an heredi-
tary tendency.

We have been given the opportunity of making a comparative study of the
lesions in two cases of von Recklinghausen’s disease.  In both eases the nerve
tumors show the same histological appearance which has been found to char-
acterize the isolated acoustie tumors.  The fibrous tissue elements have the
same peculiar staining reactions which clearly distinguish them from true
connective tis=ue, and it would be interesting to know whether in the general-
1zed eases the acoustic neuromas also tend to develop from the distal end of
the nerve within the porus, but no observation seems to have been made of
this.

One of the most thorough studies of this tissue has been made by Vero-
cav,'™ who, as stated in the preceding chapter, suggested the name neu-
rinoma for these peculiar nerve tumors, A summary of Veroeay's ob-
servations upon one ecase of generalized neurofibromatosis and four isolated
acoustic tumors is of sufficient interest to justify its incorporation here in full.

Verecay's summary. (1) The tissue of the multiple nerve tumors, which until a short
time ago was regarded as connective tissue, is not connective tissae but a peculiar neuaro-
genous tissue,  The nerve fibre cells themselves or corresponding embryonal eells, which
|Ju.-a=,li|_}|_".' have not reached the normal =tracture of perve tigsae, copstitute the basizs of the
tumaor.

(2) The macro- and microgeopie pieture of the tumor may become somewhat modified
under several conditions (distinet abundanee in connective tissue, serous oedema with
eventual formation of cystic spaces, hyvalinoid change of tumor tissue, inerease in the num-
ber and polymorphous character of the nuelei (Nearinoma sareomatodes) ),

(3) In regard to the nerve fibres, in the case described it was substantiated that there is
not only a degeneration of the same (swelling, vacuolization, irregular walls of the axis
evlinder) but al=o a new formation (regeneration), though both to a slight degree.

(4) The fact that ganglion cells are so frequently found in many of these growths iz most
easily understood if one regards the ganglion cells themselves as an integral part of the
tumor and traces them back as 2 normal development of the same mother eells as the nerve
fibre cells,

(5) Gliomas in the central nervous system, which after more particular investigation
of eases of multiple nerve tumors is shown not to be such o rare oecurrence, form no trae
accidental combination but stand in close histogenetie relation with the nerve tumors,

(i) The entire proeess in all probability depends upon an early embryonal disturbance
of development of the specific elements of the nervous system, which may have affected
cellz which are rz||::!_h|v of producing ganglion, glia and nerve fibre eells (Nearoglioevtes
(Held)).

(7) In eases of multiple nerve tumor, especially in the presenee of ganglion-cell-holding
tumors and gliomas, it would seem correct to speak of a “system disease™ of congenital
anlage.

(%) The multiple fibro-endothelial tumors of the meninges observed in many eases may
alzo depend upon a congenital anomaly.  This may be beeause of the fact that, under the
influenee of =ome faalty qlm't-h:]}n]c-nt of the eetodermal portion of the nervous system, the
zuijnir!ing mesodermal elements (later |1i1~||i||;::'5 andl connective-tizsune port ions of the Bervies )
also have experienced a disturbanee of development. These elements beeome the basis for
the fibro-endothelial tamors of the meninges,  Thiz hypothesis would alzso make 1t seem
probable that the participation of the eonnective tissue in the structure of many nerve
tumors can be the greater and oceasionally the controlling feature of the tumor pieture
(mixed tumors, fibroneurinoma or neurinofibroma ).
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This view of Verocay, as will be recogmized, 15 merely an amplification of
the conclusions reached by Sternberg ten years before in regard to the develop-
ment of the olated acoustie neuromas.  In generalized or central nearofibro-
matosis, as we have seen, many of the cerebral nerves may be the seat of tume-
faction, but it 1= sigmificant under these eirenmstances that the acusticus rarely
escapes, This predisposition of the acusticus to the
formation of these tumors is more strikingly shown by
their =0 frequent oceurrence as isolated growths and for this fact no adequate
explanation has been as vet offered.

SUMMARY

Acoustic tumors, a= a rule, oeeur as isolated unilateral growths, Un-
suspected  bilateral tumors, however, have been oceasionally diselosed at
operation or autopsy.  These tumors, moreover, whether single or hilateral,
may in rare instanees be an expression of generalized neurofibromatosis and
the histological character of the lesion is the same whether they oceur as
isolated lesions or in company with the more wide-spread disorder.  Further-
more, multiple endotheliomata of the meninges may accompany bilateral
acoustic tumors.  Doubtless these lesions are all remotely corvelated and are
attributable to the same or a similar developmental anomaly.

The isolated acoustic tumors are far more common than the bilateral
ones and far more easily recognized.  Nevertheless, even in the absence of the
telltale von Recklinghausen svndrome, it should become possibie to deter-
mine, from the elinical svmptoms aided by the X-ray, the presence of a bilateral
lesion, even though misleading bilateral symptoms may be provoked by a
=ingle tumor.



CHAPTER IX
DIAGNOSIS

In the introductory chapter I have possibly spoken too lightly of the ease
of diagnoszis of these lesions,  Mistakes may of course be made, and it was
pointed out 50 vears ago by Gairdner and Haldane® that cases with single
twmors may present greatly contrasted svmptoms,

The history of the patient with presumed bilateral tumors (Case XXX)
zhows how complicated the matter of diagnosis may become, and even such an
apparently simple story in its present form as that, for example, of Case XXV,
actually gave us a good deal of difficulty, as the provizional elinical diagnosi=
indicates,  When the various blocks are all numbered and there is a plan
betore hiz eves, a child may correetly put together a more or less complicated
structure.  Just so with a eclinical diagnosis. It is very easy where some one
has thrown out the irrelevant symptoms and put the significant ones in proper
order.

It would be ideal could the lesion be recognized when the acustiens alone
15 involved, that is, before there 1= evidence of i]np“['ulicm of the other strae-
tures in the recess, but so many disorders may cause tinnitus, laby-
rinthine vertigo and deafness that until the otologist comes
to our aid and helps to differentiate the various conditions which oceasion
these symptoms, we are not likely to recognize in vico the acoustic tumors at
this early stage.

When, however, these primary auditory symptoms have been fol-
lowed by numbness of the corresponding side of the
face, by periods of diplopia and lowering of vision,
occipitofrontal pain and stiffness of the neck, un-
steadiness of gait and ataxia of movements, and in
the end by difficeulty in swallowing and awkward-
ness of articulation, we may become reasonably sure of the
diagnosiz on the history alone.  And, after sueh a history, a tyro could hardly
go wrong if the neurological examination reveals a choked dise,
cervical rigidity and tenderness, together with the
following local signs largely confined to one side: deafness and
absent labyrinthine responses, a loss of the cor-
neal reflex or an even more wide-spread trigeminal insensitivity,
a lowering of taste perception, an expressional weak -
ness of the lower face, nystagmus, and evidences of
muszcular incodrdination of the cerebellar type. Indeed a
correct diagnosis, at least of a lesion in the cerebellopontile angle, 15 often
made by the house officer after a few moments’ interview with the patient
before his admission,

But it is not always so simple, for with every ease there is something new,

217
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and the moment one begins to feel an overweening confidence in his diagnostic
saddle he is pretty sure to take a eropper. It is the old story of visualizing
a condition so vividly on insufficient grounds as to make all symptoms fit into
a preconceived diagnosis,  For this reason it is a wise rule never to be
told of a previous diagnosis, if this can be avoided, until
one has made his own study and come to his own
independent conelusion. But even so it is possible for
the observer to become lost in the same elinieal maze which entangled his
predecessor,

Some months ago a neurologist sent a patient with his diagnosis of the
case enclosed in a sealed envelope "to be opened in the operating room.”
Our elinieal diagnosis was “a right cerebellopontile tumor: possibly an acous-
tic tumor despite the absence of deafmess.”  The diagnosis in the envelope
was also a “tumor of the right cerebellopontile angle.”  The operation dis-
clozedd an endothelioma arising from the dura and involving the left hemi-
sphere, the cerebral nerve symptoms indicating a recess tumor on the right
having been utterly misleading,

Such an experience may not be unu=ual and a =earch would doubtless
reveal other instances of a similar diagnostic error. Thus in the first case in
Henschen's dissertation,™ a large right acoustie tumor was found at autopsy
in a case which had been diagnosed, despite right-sided deafness, as a left
cerchellar lesion owing to the extensive left-sided cerebral nerve symptoms.
A misplacement of the tumor as exemplified by these cases is merely one form
of diagnostie error which may be made in connection with the cerebellopontile-
angle symptom-complex.

The more common diagnostic mistakes may be di-
vided into three groups: (a) those in which the tumor syn-
drome is misinterpreted and the symptoms are aseribed to
an altogether different lesion; (b) those with a correct diagnosis of tumor
but the lesion inecorrectl ¥ loecalized: (e) those with a
tumor diagnosis and correct loealization in the cerebellopontile angle but
the relation of the growth to the acusticus unap-
preciated.

(n) The tumor syndrome misinterpreted. Errors frequently arise (1)
when some of the elassical signs are wanting or when
some concomitant condition like that of a preceding disorder of the ear adds
confusion, (2) when the general picture 1s obscured by
the dominance of some one symptom like trigeminal
pain, facial spasm or paralysis, a contralateral hemiparesis of the body, and
=000,

A list of some of the erroneous diagnoses which have been made in cases
of cerebellopontile tumor, whether or not of acoustic origin and either before
pressure svinptoms supervene or later on when these are manifest, are as
follows:

Ménmére's disease (a common error: ¢f. Sharkey™ and Case IV).

Bell’s palsy: tie spasmodigue: Jacksonian epilepsy (ef. Ziehen,”™ and

Case XXII).
Trigeminal neuralgia (¢f. Lexer's'™ and Weisenburg's'™ cases: alzo Case

I).
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Multiple sclerosis (ef. Goodhart's™ case with disenssion: also Ray-
mond™),
Multiple neuritis of the cerebral nerves (¢f. Bruns's ease: also Case XXX).
Oeeipital neuralgia (¢f. Virchow's case).
Torticollis (¢f. Case XXXVI).
Progressive bulbar paralysis (¢f. Hubrich's™ and v. Levden's" cases).
Paralysis labio-glosso-laryngea (¢f. Morély’s"™ case). A bulbar hemi-
syndrome—Iluetic (7) (¢f. Foix's*® case).
Tabes dorsalis (¢f. Souques’s' ecase, and Case XVII).
Basilar meningitis, tubereulous or syphilitie (a common error).
Meningitis serosa circumseripta lateralis (a common error: ¢f. Case V),
A gastrie disorder (uleer or carcinoma) (a common error: ¢f, Case XVII).
All of these erroneous diagnoses have been made in eases of actual cerebel-
lopontile tumor, and it must be recognized that mistakes mayv be made the
other way round,—namely, a tumor diagnosis when the lesion proved to be
other than a neoplasm,—an aneurysm, an abscess, and, more common than
:131? a circumseribed eollection of fluid in the lateral eistern due to a loeal
chronie inflammation of the meninges,

CHRONIC SEROUS ARACHNOIDITIS vs. TuMoRr

This local expression of the condition called meningitis serosa cirenmseripta
is above all other conditions the one most likely to eause diagnostie confusion
either before or, indeed, even at the time of operation. It is the most commaon
source of what i= known as a “ pzeudo tumor cerebelll,” for symptoms typieal
of an intracranial tumor may be produced thereby and with the customary
methods of removal of the unhardened brain a loeal aceumulation of fluid in
a slightly thickened arachnoid eistern would be evacuated in the process and
thus no lesion would be found to account for the symptoms.

The close svmptomatic resemblanee between these loeal aceumulations
of fluid in the lateral eistern and a true cerebellopontile tumor were admitted
by Oppenheim, who in 1905 =aid: *“Die Aechnlichkeit der Erscheinungen
zwischen die beiwden Krankheiten st so gross dass es kein sicheres Unter-
scheidungsmerkmal geben kann.”  This is especially the case when, as so
often happens, the chronie local arachnoiditis is a sequel of an otitis media
which has left the ear so damaged as to impair auditory impulses and thus
simulate the effects of an acoustic neuroma.

There is one other way in which confusion may arise between these two
conditions—namely, through the intermediation either of a lumbar puncture
or of an inconclusive exploratory operation.

Afluctuation of symptoms, as we have seen, is a char-
acteristic of true acoustic tumors for reasons which have been aseribed to
varving degrees of tension from obstruction of fluid in the enveloping arach-
noid (p. 175). The same fluctuation of symptoms and probably from the
same cause 15 characteristic of the conditions of chronie local serous menin-
gitis without tumors. It 1= well known that a lumbar puneture
may serve to temporarily alleviate the symptoms in a ease of meningitis
serosa, doubtless by the altered pressure conditions which serve to let the en-
eysted fluid evacuate itself.  Unhappily the same thing may oceur, and for
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the same reason, after lnmbar puneture in certain cazes of true recess tumor.
I say, unhappily, not only beeanse a misinterpretation of the true condition
1= likely to result therefrom but far more for the reason that 1n
the presence of an acetual reeess tumor the with-
drawal of fluid from the spinal meninges by a lum-
bar puncture is fraught with great risk. The liter-
ature contains many examples of death following this measure (e. g, J.
Langett),

Not only may these two conditions be confused owing to the Auctuation
of svmptoms and by the apparent bheneficial effects of a lumbar puneture in
favorable cases, but they may be confused even during the act of exposure of
the recess in the course of an operation.  This was pointed out in connection
with many of the operations recorded with the case histories, for in the major-
ity of them 1t was necessary to evacuate an overly-
ing arachnoid evst before the tumor was disclosed,
andd if the growth was not readily brought into view and the patient’s condition
not of the best, the temptation was strong to abandon the procedure at this
stage and rely upon a decompression together with the evst evacuation to
give relief, which it usually does, leaving the lesion uncertified. Henee in
our series of 35 cerchellopontile-angle tumors which oceur in the unverified
group, there are ungquestionably a considerable number of aetual tumors of
the angle, not a few of them, as we have reason to believe from recent re-
examinations of the patients, being examples of acoustic tumor (ef. Case
XX VIII).

(b) Erroneous tumor localization.— A mistake in localization in the pres-
ence of an actual tumor is favored (1) when false or mislead-
ing symptoms pointing to an involvement of the cerebral nerves
of the recess are produced by contralateral or even by more
distant tumors, (2) when the local sympitoms are so
masked by the general pressure phenomena as to
ob=eure the picture.

Some examples of distant tumor which have been mistaken for cerebello-
pontile lesions are (1) tumors of the corpora quadrigemina (e, g., cases cited
by Bruns, Nothnagel, Weihland) and the error is especially likely to oceur
when the posterior corpus is involved together with the internal geniculate
body which is connected with the cochlear nerve and is the reflex center for
hearing: (2) a psammoma of the third ventricle (Higier's® ease): (3) tumors
of the temporal lobe (e, g., Mingazzini's'® case): (4) tumors of the Gasserian
ganglion: (53) of the eortical facial area (¢f. Keen and Druault®): and (6),
above all, curiously enough, tumors of the frontal lobe (e. g., Longue’s and
Fumarola’s®™ and Hermanides's® cases),

Particularly in the case of the last mentioned source of error the mistake
may work both ways—namely, a frontal tumor (or absecess:
of. Zichen®™) may be mistaken for a posterior lesion
(ef. Collier™) or, what is still more common, a cerebellopontile
lesion may, owing to frontal symptoms associated
with general pressure phenomena, be mistaken
for a frontal-lobe tumor. This latter error would have oc-
curred in one of the unoperated, and therefore of course uncertified, eases in
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my own series had it not been for the faet that the X-ray unexpectedly showed
an unmistakable dilatation of the porus acusticus internus on one side, a
chance discovery which led to a careful review, with the aid of relatives, of
the story of the patient’s malady—a review which elicited a different chro-
nology of symptoms from that which had been previously recorded.  The
patient.  herself was completely disoriented, blind, deaf, and bedridden.
Hermanides's dissertation™ contains record of a ease operated upon by v,
Eiselsberg in 1894 under the presumption of a cerebellar lesion, whereas a
frontal tumor was found postmortem, and still more striking is the fact
recorded by Tooth™ that in the National Hospital series five similar mistakes
had been made. Many other examples of the same error might be cited (e, g.,
Winller and Rotgans*, Obs, XL1).

In case of extreme doubt under these cirewmstances an 1 -
portant surgical aid in diagnosis is afforded by
puncture of the lateral ventriele, either as an isolated
procedure or in association with a subtemporal decompression. If the
ventricle is found greatly dilated 1t certifies, or
at least favors, a posterior lesion.

The most interesting example of mistaken loealization which has occurred
in the writer's series was a case (eited on p. 218) of an endothelioma involving
the left cerebellar hemisphere with the production of extracerebellar =igns
pointing toward a recess tumor of the opposite side.  Contralateral symp-
toms, it may be recalled, were not infrequent in the cases of unilateral acoustie
tumor constituting this report, and this is a matter of more or less common
observation. Just how the nerves of the opposite side mayv hecome affected
1= not clear, and the usual l'.\:El]:m:ninn on the basis of r-.'ll‘vl_t'hint_-; from a dis-
location of the brain stem i= gquite unsatisfving, particularly when one realizes
to what an extent the nerves on the side of the tumor may he distorted and
stretched without serious impairment of funetion.

() Acoustic neuromas versus other extracerebellar recess tumors.—We
come now 1o the more important and more refined guestion of tumor differen-
tiation. In the historieal note it was pointed out that fifteen vears ago all
subtentorial tumors were usually grouped together merely as * tumors of the
]‘.lﬂ.*-'t{‘]"lul‘ fossa."” Hiﬂrﬁ[-flllrllﬂ}' the extracerebellar in contradistinetion o
the intracerchellar tumors came to be distinguished and the symptom com-
plex, particularly of those oceupying the cerebellopontile recess, was made
clear.

[t now becomes apparent that the acoustie tumors in the
long run can be sharply differentiated from most
other tumors which may oceur in the lateral re-
cess and of which there are many varieties. As has been  indi-
cated, this is a matter which rests largely upon the history of onset—of the
chronology of the inaugural svimptoms, which only too often are obscure in
the patient’s mind and not carefully inguired into by the examiner with the
idea of a possible acoustic tumor in mind.  Without a elear history and with
clinical symptoms full blown at the time of the first examination, the differ-
entiation admittedly may be diffieult.

There are many lesions which in their advanced stages give typieal cerebel-
lopontile-angle symptoms with more or less complete interruption of anditory
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and labyrinthine responses, without which, of course, the diagnosis of an
acoustic tumor would hardly be made today, though in the past we were less
clear in regard to this.  In illustration, one or two examples from our series of
12 vertfied cases of recess tumor which ||'ru'r[*[]£ to have another origin than the
VIII™ nerve may be given.

Endotheliomata of the recess,  In the tumor series of 273 verified cases there
have been 55 endotheliomata.  Eight of them had arisen from the meninges
in the posterior fossa, usually with their point of attachment
in the region of the sigmoidal sinus.  In none of them was the histological
nature of the lesion :'ul‘]':*rﬂ_‘h' :'nl]jv{'llll'{*il before (I|ll'l'-:l|i!lfl.

They are, of course, the most favorable for operation of all cerebellar
lesions and have in all certainty been often confused, particularly by surgeons,
with the more common acoustic tumors, and not a few of the suppozedly total
extirpations of the latter have in reality been the more easily and completely
enucleable meningeal lesions.  This is one reason why the reports in the
literature are so difficult to interpret unless
detalled  hastologieal deseriptions  accom-
pany the case records, and this unfortu-
nately is rare.

As indicated in the foregoing chapters,
some of the elassical cases which have been
widely quoted as illustrations of acoustic
tumors appear to the writer to have heen
in all probability meningeal endotheliomata
po=sibly compressing the acoustic nerve,
rather than tumors actually arzing from
it.  The two conditions should be sharply
differentiated, as Grasser™ has also empha-
sized. An endothelioma, how-
ever, may actually arise
from the arachnoidal tufts
within the internal auditory
Fic, 211, —Psammoma arising from the poras meatus i I il z lve prec 150l ¥

imernus.  From Vieehow,

the same symptoms as an

acoustic tumor arising from
the nerve within the canal. A few indubitable cases have
been recorded (e. g, Virchow’s case™ (Fig. 211) ), and it is my impression
that a histological study would have shown that Sandifort’s (p. 2) and
Ballance's (p. 245) eases were probably of this character.  Under these eir-
cumstances the anditory nerve is merely pressed aside like the others and is
not actually fused in the growth, as in the true tumors of the acustieus,

None of the eight cases in the writer's =eries had this point
of origin, though in Case XXXIV, which follows, the svmptoms were such as
might have been expected from a tumor originating in the internal meatus.
In six mstances no pre-operative diagnosis other than * cerebellar tumor,
situation and nature undetermined'” was ventured upon.  In another case,
already cited (p. 218), the lesion was diagnosed as “a cerebellopontile (prob-
ably acoustic) tumor™ owing to cerebral nerve symptoms, which were utterly
misleading, for the tumor was found compressing the
opposite side of the cerebellum.
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The last of the eight eazes of subtentorial endothelioma recorded in Table
3 (p. 17) deserves inclusion here in this chapter for the reason that no doubt
whatever was felt as to its being an acoustic tumor.

Cazseg XXXIV

PRI Surg. Mo, 5450, Meningeal fibro-endothelioma of lefil cerchellar fossa simu-
lating an acoustic tumor, with Méniére's syndrome.  Operation:  extirpation of tumor.
Recovery.

Sept. 30, 1916, Admission of Mrs. E. (G, IX,, a trained nurse, 54 vears of age, referred
by Dir. J. W. Courtney of Boston,

Past  history unimportant except for a mastoid operation on the
right 14 vears ago, sinece when hearing on that side has been somewhat  impaired,
No definitely related travma, A suspieions story of a marital luetie infeetion.

Fig. 212 Fig, 213

Fros, 212, 213.—From the pairs of stereoscopic plates showing normal right and beft port imterni {poe.al),

Chronology of symptoms. —Ten vears ago a period of severe oceipital
headaches of sudden onset associated with nausea and vomiting, enusing
confinement to bied for 4 weeks,  Sinee then oceazional spasmaodic headaches, usaally sub-
oceipital: alzo oceasional vomiting, but never definitely in conneetion with the headaches.
Ever sinee this illness of ten vears ago she has been conscions of a little unsgteadiness
on her feet.

Six wvears ago two attacks of sudden unconsciousness with
falling: no convulsion.

For four or five years gradual loss of hearing on the left and
associated with noises of a “szeg-roaring” character, first noticed in connection
with using a telephone.  She continued at work until a vear ago, when attacks of
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vertieo appeared, at irregalar intervals, deseribed as a “whirring” and  turning
round of things in her head,  Would fall backwards in these attacks if she wias standinge,
bt the attacks would bhe as |i|'\..""|.."|' o oeeur when she was receambent. Oeeasional Vormiimg
with the attacks, wring the year the attacks became more |']'|'1{I,||'|1I! and severe, and (LT
becnme constderably worse,

=i omonth:  ago awoke one morning with a tingling numbness of the
entire right trigeminal area. This has persisted. No diplopia or facial
weakness has ever been observed. O late considerable difficulty in using mouth—
drooling, dysarthria, dyvsphagia.

The most striking feature of the ecase were the severe and sudden attaeks of
extreme vertigo with falling if she was up, and usually an  extreme ro-
tation of objects always to the left. During these attacks always
has to lie on right side.  She had
heen treated for s yp =
ilig and for Ménidre's
digease. Nosuspicion of her
having a tumor, though seen by
many doctors,

Positive nearological findings.

1'| [ill' |'||I_|I'.|||I |II'I'|'."-."‘-|||.|I'_ xl!ﬁ‘l"lkl“ll
dize, though the T and lamina
are somewhat obseured by an old
process,  he X-ray zhows =light
secondary  deformation of poste-
rior elinoid processes,

(B f.rlu'r]!'.l'_'."ru-!';_ 1) Ceretellor.
A well-sustained, fairly coarse
nystagmus on looking to the right:
a few eoarse twitches to the left,
sometimes not obtained., During
the attacks of vertizo, however, a
spontaneons nyvstagmus develops,
with the quick component to the
left. No Rombergism,  Gaiv un-
steady:  staggers more or less:

broad baze.  Some ineodrdinat ion

= =y of left side: thinks this due to
| F : f d f..-: i ’1 winkness,

J]r'l']| ]'I'ﬂi'.‘{l:'-‘ :‘"F]El['.llll-'il.'!1 l'?\::!:.:'
Fri, 214 —Caze XXXIV, Patient four weeks after OperaRLion . l._u.t«”rﬁ{ bt "[IH:LI'

(2) Extracerchellar, Cerebral
nerves, V=X marked |1_‘-'Jr;l'=~'||4i'-i.'| of the right (eontralateral) face, with corneal Ell'-.'pr:*
reflexa.  Jaw in median line. VD% =Negative.  Never any diplopia. VI = Negative,
VINTth =]
it pereeption for loudest voice sounds retained while right ear being irrigated.  Left
labyrinth inexeitable to ealorie amd rotary tests,  No dilatation of porus on X-rayv (Figs.
212, 213).

IXth, Xth NTith = Marked diffieulty of artienlation and swallowing, XII' = Tongue
*-|i'_1h'||_'; 1.0} |h|‘ ||':'|:_

earing on right slightly impaired.  On lefi: persisient tinnitus Tor 5 vears.
Slig

Clinical diagnosis.—* Left acoustic tumor with cerebellopontile-angle syndrome and
contralateral II'ilf.r'|1|iI'.;|| imvolvement,”

fhet, 26, 1816, Operation.—Usual bilateral suboceipital exploration.  Disclosure of
endothelioma attached to dura over sigmoid sinus at posterior part of petrous bone and
presenting at lower angle of exposed field.  Enucleation of tumor.  Closure.
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Post-operative note.—Considerable post-operative inerease in dysarthria, and tem-
porary double vision, but a very good eonvalescence.  Wound healing perfeet (Fig. 214).
Great improvement in all respects soon appearsd,  Subsidence of vertigo,  Complete

Fi, 215, —Case X XXIV, The tumor (nat. size): endothelioma.
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Fra, 216, —Case XXXIV, Meningen] fibro-endot helioma (3 50)

relief of discomforts,  Hearing very largely regained.  Some nystagmus, unsteadiness, the
tinnitus, and the persistent right facial numbness were still present at the time of her dis-
charge. Labyrinth remaing inexcitable,

15
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Subsequent note.—Mar. 13, 1417, Reports for obzervation.  Still some unsteadiness,
Some contralateral numbness (subjective and objective) of right trigeminal area.  Slight
nystagmus.  Labyrinthine reactions normal right and left, though auditory funetion some-
what below normal.  General condition excellent.  Stereo-Iiontgenograms show normal
pori interni on the two siddes.

Pathalogical note.—The tumor (Fig. 2150 15, in gross, characteristie endothelioma,
measuring 5.5 em. in its long diameter. 1t is intact except at one aspect, where the surface
is torn, evidently representing the area of meningeal attachment. On section the tumor

shows (Figs. 216, 217) the characteristic

5 RS architecture of a fibro-endothelioma with
& 5

numerous whorls, though few psammoma

v
-w :
. = p bodies were present.

Comment.—The operation  in
this case was undertaken with con-
siderable misgivings, as the patient
was a very stout woman, and it was
thought beyond peradventure that
she had an acoustic tumor. The
finding of an enucleable endotheli-
oma greatly simplified the operative
procedure, however, and though the
tumor lay i the reecess and had
serionsly affected the acoustic nerve
by pressure, the relatively complete
restoration of funetion in the nerve

fhik e e as shown at ‘llw last examination

3 300) of the tume:. shows how different are the post-

operative results in this respect

from those after operation on true tumors of the acusticus.  Without doubt

eases of this sort represent the larger number if not the entire number of the
reported suceessful **extirpations ™ of cerebellopontile-angle tumors.

It must, however, be remembered from what has been stated in the pre-
ceding chapter that an acoustic tumor may oceur in association with an en-
dothelioma, and had hearing in this case not been restored after the operation,
the possibility that a tumor of the acusticus was present in addition to the
meningeal tumor would have had to be considered.

In the following ease, despite the disappointments of three negative ex-
plorations, we each time felt certain that there must be a recess tumor which
the operation failed to diselose. At the time, admittedly, the differentiation
of acoustie from other tumors of the recess was not elear, thongh we antici-
pated no doubt that what we now designate as an acoustie tumor and then
regarded as an endothelioma was present.

Casp XXXV
LALHL Surg. No. 22671, Papilloma of the plexus quarti ventriculi giving left cerebello-
pontile-angle symptoms. A subtemporal decompression: three negative explorations of



PAPILLOMA OF RECESS—CASE XXXV 297

the angle: final transcoriical exposure and removal of growth with Fatality from pneu-
monia.

July 17, 1908, Transfer from the medical serviee, on the reconunendation of Dr, H,
M. Thomas, of Clavion 8., a farmer, 22 vears of age, complaining of *headache and weak
eyes.”

Pt hislory unimportant: no traams

'.‘h]'{llli]lllg!.' ol present Symploms. For four months *-'I:lnilil'_'_ has  eaused paln
referred to hiz rvight temple. For six weeks subjective failure of

vigion: blurring. For one month dizgzy spells with a sensation of fainting,
but hie haz never fallen: alzo diplopia; also some subjeetive disturbanee
of taste. A losz of 24 pounds” weight in six months.  Of late more or less
persiELen suboceipital

headaches.
Positive neurological findings.
A) General presiure. Bilatoral
cholos]  dise of 3 -|qu-|-'r'-~ with
hemorrhares  and  exudates.  No
N-ray stwdies,
B) Localizing. 17 Cerehel-
far. Syvmptoms inconspicuous. A
slight nvstagmuz on  looking 1o
left.  Romboere [Mazabave with fall-
ing to left.
2y Krtracerebellar. {Terelirnl

RErres, Vi No note on arcilex:

VIt = Definite wenkness on left
with diplopim. V1l [efinite
wenkness left: ir|l'l|1.|:|]|!l'l1' wink-

i|1:._"_ ]|:||'||1'}:-|'.".| cleft wider than
right.

VI = Negative (rough tests
1|[|].‘.'

Presumptive  diagnosis.—*A
subtentorial tumaor, |l|'i‘=ii.||1:||!l|.'- H
cerchellopontile lesion. ™

July 17, 1908, Operation 1.

A pallistive left subtemporal

1|r'1'r1]1|||r|-.-—.-—i-rh dhzelosing consider-
ahle tenzion: no attempt Lo poane-

; ; ! ' Fio, 318.—Case XXXV, July, 1IN
ture ventriele. desompression: palpebral clefi wider

head o lef

lug. 7, T80, [hzehargd
free from dizseomfiorts.

Ot 5, 1008, Neadmdzeion owing to incomplete subsidence of choked dize and eon-
tinued suboceipital discomforts Decompression without  special tension (Fig, 218).
General eondition much improved. Gain of 20 pounds’ weight. No advanee in local
svmptoms, which remain as before, with slight facial weakness, nysiagmuos and some
unsteaddiness,

(et &, 1005, Operation IL—Suboecipital exploration and decompression.  Nothing
abnormal was found exeept a dilated lateral ecistern, to which the symp-
toms woere ascribed.  Convalescence unimterrapied.  Healing satistactory (Fig. 219),

Naw. 3, 1908, Discharged.  Subjectively much improved: dises flat: loeal sympiloms
unelmnged.

Dec, 28, 1308, Second voadmission,  Leading an active ouldoor life: walks several

miles without tiringe: marked sain in weight @ o diseomforts, No messurable swollipe of
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dises but slight haziness.  Vision 20,20, Possibly some increase in local symptoms.
Dyisefrrgid,

Feb, 8, 1sog. Thivd peadmission.  Practically no change in condition over last ad-
miggion. Thinks he cannot hear s0 well in the left ear as in the right,
bt tesi= show no disparity on the two sides.  Discharged.

Moy (1, 1808, Fourdh recdmission, A very evident advanee in the loeal svimploms,

shown by increased unsteadiness, especially on arsing in the morning.

Slight dysmetria of left arm and relative adiadocoeinesia. Considerable
coarse tremor of hands.  Extracercbellar symptoms as before.  No deafness.
Ddiseferrged,

e, I8 1IN Fifth  veadmission., IDefinite increase in cerebellar

syvmptoms=2 with consudernble weskness amd ataxia on left and more Jrl'nl:lrrllulwi
ny=tagmns,

Nov. 11, 1505, Operation HHL—Suboceipital reéxploration of the left cerebellopontile
angle, Evacuation of a multi-
locular arachnoid eval
containing elear fluid, but no tu-
mor could be identified,

Ddee, 1, 10, Dscharged: gon-
eral condition excellent, but loeal
AVInp oms Fll'i':-ii:-il:.

July 25, 1910, Reporls for ob-
servadton.  Considerable unstendi-
ne=s and subjective wenkness of
left arm and leg but walked 214
miles to train this morning. Sub-
jective numbness of lefi
arm. Complains of drowsiness
and sleepiness.  No headache or
vorniting,

Neurslogical findings,—Posi-
tive [Romberg: some ineoordina-
tion of left arm and leg. Nyvstag-
mis ta 1‘i;_f]|t amd left: coarser Lo
left. A period of subjective numbe-
nesz of the right hand, Cerchrad
REFPeS, 11""=”11!i1' dises  flat:
slight obscuration of nasal mar-

Fro. 219 —Cose XXXV, After first suboesipital exploration. s, VU= Lelt cornenl areflexa,
VI*=XNo diplopia since first op-
eration. VI =Sheht wenkness as hefore. VIIEE to XTI ine. e LV,

Oct, 10, 1910, Sixcth readmission.  Complaining of return of suboceipital discomforts,

Ataxia, unsteadiness, tendeney to deviate to left, nyvstagmus as before. N o tinnitus

or deafness: labyrinthine tests normal, Dises flat: wvision nor-
mal. Home diplopia is present when lying on his back: disappears when erect.  Sub-
temporal decompression remains full: no protrusion of old suboccipital wouned.

Ot 31, 1910, Operation IV.—Third exploration of left lateral reeess.  Again a
thorough I‘HI.IiIJI'-CIriI:l]l waz made in the left recess with no findings other than an arachnoid
accimulation of fluid, the evacoation of which completely relieved tension.  Exploratory
punctures through the left eerebellar hemisphere were alzo negative.

fdet. 10, 1911, Seventh readmission. Other than for some progress in the left-sided
weakness with inereased unstendiness and ataxia, the condition remains about as 314 vears
ago. Left facial weakness still present; left corneal areflexa;
oeeasional diplopia; loss of taste on left side of tonpue; tinnitus
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referred to both ears for past ftwo weeks and patient now recalls
variable periods of tinnitus sinee the onset, Tests for hear-
ing and ].'|'|=-I‘.'I‘i|11]|i|tl' funection normal. A slicht return of the cholked dise with two
'I|.i.l:l]l[l‘!"i -'l.'-'l‘!“tl*_{.":

Oct, 24, 1811, Operation V.—Fourth suboecipital exploration. The original flaps
were again reflected, exposing the cerebellim.  The left hemisphere was transversely in-
cised, and at a depth of 1 em, the smooth surface of 4 sofli reddish enueleable
tumor was dizclosed. The enveloping cerebellum was  earefully wiped from the
tumor surface by wet cotton pledgets and 1he mazs was "'”-"'l."-' enucleated, leaving a moot h-
wialled cavity except at one point in the dept by alsont at the angle, where was a small remaim-

ing fragment of the growth. The great eavity was filled with saline and the wound closed.

weas causing econehe ”--|"-.'||=.|r- AR LT

]'-ll-. asL '|"-|-|- “L‘\.\" C hranncl |_|1-"-;I|-\. |.:.|.|i:|.||_'- |-:' il"l |:|I

with b slight seoustie invalvement

The immediate recovery was exeellent but a pneumonia developed to which e sue-
eumbed on Oel. 30, 1011

Pathological note.—The tumor (Fig, 220) measures 6 by 6 by 3 em. . definitely eneapsu-
lated, with a smooth, highly vaseularized surfaee,  The tumaor is intact exeept at one point,
where the small fragment remained adherent alongside of the pons.  Hisologically (g
Efii fill' :I‘ln\'ll‘l ihi & typ 1 i |_ i h Orio ! |I [ | EXUE papl | |il I ., I'!l|'|5;1i|'|].r|ﬂ

(b AL LR j_.[|'.'l|ll||”'-.

Comment. This case was seen at a time when no more refined a diagnosis

than a tumor m'i'np_'-.'in;: the L'i']'(*].ll'”HFI(rlll i||t-:|ngﬂe1 was ventured lon, though

*The patient was seen at thiz time |1j. Professor Sacnger of Hambuore, who alzo felt cor-
tain that there must bhe o lefl 1'r'l'1'|hl'1!1||lllr|1i|l'--.':n','|l- tumor, hasing his loealizing 'i!:I_EIIH*-i."
f‘]l-i!'n.'; (h11] Itll" !1|:u. 1||‘. '||||~ ||;-|'1 r'ur'lil';il 1'|'1I1"n._, ,'||,|4 :|r-::'|]-ﬁ|i|' Eripmnar wis ol .';.I'H:'l:'H-H'.'I”:'L' TR
tioned, but this was doubitless the diagnosis in the minds of all.
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[ doubt not that we vaguely anticipated finding what we then regarded as an
endothelioma and now recognize as an acoustic fibroneuroma. With our
present  understanding of this latter condition, in the absence of
any significant auditory disturbances, the case, de-
spite the involvement of the YV, VI™ and VII*™ nerves and the slow progress
of the svmptoms after the decompression, would have sufficed to show that
we were dealing with a recess tumor of another sort.

Thi= patient’s history illustrates very clearly the relation of the cerebro-
spinal flmd disturbances to the local symptomatology.  The original de-

r

o

i‘g

i
3
i

Fra. 221 —Case XXXV, Papilloma of plexus qguarti ventrieali lateralis (3 800,

compression =erved to alleviate the general pressure svmptoms and to pre-
serve vision, but the loeal aceumulations of fluid associated with the lateral
recess cistern led, from time to time, to an aggravation of sVinploms and to
three successive explorations, in all of which, though the tumor was not dis-
closed, a dilated cistern was encountered, an evacuation of which relieved the
symptoms greatly for a number of months on each oceasion.  Had not the
final operation been performed the presumable diagnosis would have remained
a chronie arachnoiditis eirenmseripta lateralis,

The following is another example of a cerebellopontile tumor which, de-
spite the absence of auditory symptoms, was regarded, not only elinically, but
from its appearances at operation, as an acoustic lesion. The experience
shows that the nature of an intracranial tumor may often remain doubtful
until it can be put under the mieroscope, and even then its precise charaeter
may remain obscure.
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Case XXXVI

P.EB.H. Surg. No. 357, Tumor of the right cerebellopontile angle. Symptoms ad-
vanced., Primary suboecipital decompression with exposure of presumed acoustic tumor.
Attempted extirpation six months later. Fatality. Ependymal glioma (7.

Aug. 28, 1813, Admission of O, 1. R., 36 years of age, a physician, with the complaint
of eerebellar tumor,  He has suffered all of his life from migrainous headaches.

('hrnnulug:,' ol present sympiloms. ~For [our Vs he has had headaches of a
new :'31.'11':11'111‘, at  first I:il['mpul'.'tl, but for the past two  yvears lar & I ¥ 51 L=
oceipital: accompanied since the outset with periods of vomiting, projectile,
oceasionally blood-stained.  Diagnosis made of gastric uleer. No nausea or vomiting
of late,

For pazt eight months svmptoms much aegravated.  Marked dizziness
and vertigo, with severe suboecipital paroxysms, increased by move-
ment and aceompanicd by spasms of the left trapezius, Dingnosis made of torti-
collis.

For =ix months staggering part, which has beecome so bad that he is
unable to walk without assistance,

For four months blurring of wision with diminishing acoity.,  Also
I:ll"]"i.l:Hl.‘: "f II i I'] I il I'I 'i 1l H,I'l.fl ]'l armesa II BS | s O :r T ]! [ & I [ B f ¥ Hilh‘ [li‘ |]H’l rﬂi‘!',

For past two weeks there has been difficulty in swallowing, with
choking: thickness of speech; weaknesgs of left face; tin-
nitus; and failure of memory.

Oveasional cerebellar seizures have oceurred for the past  several
months but of late they have beeome guite frogquent and may be precipitated by slight
changes in position.  They are characterized by agonizing pain with sereaming, by extreme
opmiathotonos to the left, involving entire spine.  They usually last fully half an hour and
are always accompanied by apprehension of impending death.

Positive neurological findings.—(A) Gerneral pressure. Marked distention of extracranial
vessels,  High grade of choked dise: 5 T3 right, G T3 lefi, with exadates and hemorrhages,
Photophobia.  Severe headache,  Fregquent vomiting.

(B f.-m'm'r}‘;iur,r. ':"lllluu'l"t]Jil:Ll tenderness. l:!p:i:-ﬂ]']uh}tmil:i seizinres with contraction
and spasm of left suboceipital musele, Unable to lie on left side: this position produces
palpitation and fainting.

(1} Cevebeliar.  Nyvstagmmus shight and variable: coarser to nght than lefit.  Marked
ineodrdination, particularly right arm and leg.  Station and gait impossible (o test. Deep
reflexes very active, especially right.,

(2) Ertracerebellor, Cerelwal nerves. V' =8light hypaesthesia over second  division,
with corneal areflexa. VI =Negative: history of diplopia. VIIW =Weakness of 1ef
face, appurend in ermobion.,

VI = Tinnitus: not loealized. No deafness.  Calorie tests give normal reactions
right and left,

IX, Xt KNIt =Spasms of left trapesziaswhensitting up.  Also flaceidity of
leftr sternomastoid.  Some change in voiee;  voeal ecords not  examined.
Deglutitory difficulty and dysarthria.

Clinical diagnosis.—** Right extracorchellar (acoustic) tumor with contralateral svimp-
toms. "’

Sept. 2, 1013 Operation L—Usual suboecipital procedure. A very diflieult approach
necessitating ventricular puneture to lower tension.  "Thinning of suboccipital bone.  Right
lateral reeess investigated, exposing what was regarded as a typical acoustic tumor,  No
fragment taken.  Further manipulations contraindicated by patient’s condition.  Closure
without drainage.

Post-operalive notes.—Marked reliel from previous symploms. Subsidence of ehoked
dise,  Cessation of headaches, vomiting and paroxvsmal attacks,  Unexpeeted improve-
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ment an cerebellar symptoms, with restoration of almost normal station aned gait.  Oet.
I, 1913 dhscharged greatly improved,

Feb. 4, 1814, Readmission. Until two weeks ago has been free from all pressire
symptoms.  Well enough to drive and to erank his automobile. Marked gain in weight,
Recent return of incodrdi nation of right side. though he walks well with
a cane, without stageering.

Framination  shows considerable tension of suboee ipital protru-
slton. Nystagmus more definite than before with  slow jierks  to  right.
Romberg positive with tendeney to fall to right and baek. Considerable ataxia right arm,
with dysmetria, adiadococinesia, cte.  Cerebral nerees.  An early choked dise of 1.5
diopters.  Blight left tinnitus and some choking on swallowing |j:]uid-=._ and slurring of speech,
Noobiective eerchral nerve recess
svmploms, Calorie tests show
normal labyrinthine POS[OTE0E,

Feb, 1.3, 1914, Operation 11.

Owing to the old operation it
wns fonmd irupru_—-_—cihh- Lo re-expose
the tumor in the recess by an
extracerchellar  route. Conse-
quently the right cerebellum was
transected and the vaseular wall
of o eyst was exposed and partly
freed by blunt dissection before
it ruptured.  The wall was tough
and eould be fairly well handled,
Al the base of the eyst was a vas-
cular =oft tumor, a large mass of
which was seooped out by blunt
disseetion, provoking sharp hem-
orrhage, which was  controlled
with some difhiculty by ihe em-
placement of a large souare of
muszele taken from the gastroe-
nemins.  Tmimediate transifusion.

Post-operative  notes.— For
some time hiz eondition remained
eritieal, with I'il_\'lhrnir]'q-.m!:uj]'.-n LK
and poor pulse, so that he was

Fia. 22— Tage XXXV Hefore final e rad 1nE, -\.i',||.-.1:ir|:: {1]= h.|'1 O 1h|-. ”["'I'E”i“# ':I.hj':' :l'”r
sidlerable suboeeipital protrosion, more on right than left,

zome hours.  In view of thi= his
recovery was surprisingly  rapid
and he was discharssd on March 6 greaily improved, with his dizes fat and free from dis-
eornfior s,

July 10, 1914,  Readmission., His period of relief was short, and after three months
the dizcomfortis again returned, witl conziderable protrusion of the :-'ul]m'q-]'|:j1.-|] wound
(Fig. 222),

July 16, 1515, Operation TIL—The wound was reopened: a large vaseular enueleable
tumor was exposed and its removal attempted.  There was considerable hemorrhage, con-
trolled with difficulty.  He suceumbed from loss of blood and shock after some hours,

*athological notes.—A postmortem examination showed the tumor to have been eom-
pletely removed, but extravasations of blood had spread into the ventricles and had doubt-
less been the immediate eause of death,

The growth, a mest peculiar one, was ealled by Dr. Councilman a “telangicetatic
glioma of unusual type” (Figs. 223 and 224). It is a most peculiar tumor, containing many
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eystic spaces and cells of a highly differentiated character with an alveolar arcangement.
Between these eells there lie many typieal glin fibrils and were it not for the presence of these
fibrils one might consider the tumor to be a carcinoma.  The growth has been seen by a

Fig, 223, —Cuase XXXVI, Low power, showing the peculiar architecture of the growth,
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Fra, 224, —Cnze XXXV The zame, higher mogenifiention (glioma: 3 6.

number of pathologists, and the eonsensus of opinion seems to be that it resembles most
closely certain ependymal gliomas, sueh as these ocensionally seen in the cocevgenl region,
Dir. Goodpasture, however, suggests that the tumor may possibly be o tumor of choroid
pl{_-xu:e_ urip;ir] and that the fibrils are (ibro=glia ather than neuarogli.
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Comment.— Though this ease was under observation only three vears ago
and the situation of the lesion in the right recess was clear, we were at that
time =till confused in regard to the differentiation of these recess lesions. The
patient, a physician much interested in our study of his symptoms, appeared
several times before the elass, and though the diagnosis of a right cerebello-
pontile-angle tumor was made and tinnitus was present, the significance of
retained hearing and a labyrinth responsive to ealorie tests was not appre-
clated.

Moreover, when the lesion was exposed at the first operative session it so
simulated the usual recess tumor, endothelioma as we then termed it, that
no doubt was felt as to itz character. This is a good illustration of the
caution which must be exercised in making a diag-
nosis of a lesion on gross appearances alone with-
out its being certified by a histological examina-
tion.

Before the first operation, the evidences of cerebral nerve invelvement
were slight, and such as they were they had completely subsided by the time
of his second admission.  This would not have oceurred in the case of an acous-
tie tumor.

The three eases whose story has just been fully told eome as close as any
in their svmptom complex to the VITI nerve tumors, and vet the one essential
chronological item of early tinnitus and following deafness was lacking., Nev-
ertheless until the lesion was actually exposed, they were all three doubtless
regarded as presumptive acoustic tumors.

It is true that in the last case an erroneous elinieal diagnosis was thought
to be supported by the gross appearances of the lesion disclosed at the first
procedure, and in order to show how easily a glioma of the cerebellopontile
recess may confuse an operator who approaches it from alongside of the cere-
bellum, the following illustration (Fig. 225) of such a lesion may be given.
The tumor, as ean be seen, has invaded the lateral recess, engulfed the loeal
cerebral nerves, and poured itself over the pons, but the chief rounded mass
of the growth ocenpies a mould in the anterior part of the right cerebellar
hemisphere, where on being approached from behind it would have elosely
simulated a primary tumor of the tvpe with whieh this monograph deals.

Az a matter of fact, the tumor shown in this figure oceurred in a child and
it may be recalled, since 1t is of some diagnostiec signifi-
cance, that acoustic tumors are rarely, if ever,
seen in the first two decades, but give their first symp-
toms, as has been ]‘milll{'d out in an earlier L-h;.pt:-r_. most often in the fourth,

dut even this we must take with reservation, for, as was true of Case XXIX
of this series, so one of Henschen's patients (Case 35), 53 vears of age, had
been deaf from childhood, and Henschen is inelined to believe the tumor had
existed from that time.

These few illustrations from our series of 19 certified tumors in or near the
cerchellopontile angle which have proved to be other than lesions of the acus-
ticus, may =uffice to point out the chief differences in symptomatology. Many
other examples might be given of growths arising (1) from the
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middle ear or the pyramidal bone itself: an endo-
thelioma (Grasser™); an epithelioma (personal observation): a myxofibroma
(Bielschowsky and Schwabach®); or (2) from the base of the
skull: =sarcoma, adenccarcinoma and endothelioma (personal observa-
tions); tumors which penetrate the jugular foramen and protrude into the
angle, giving extracercbhellar symptoms: or (3) from the men-
inges: endothelioma or angioma (McCaskey'™), and these above
all others are most common and may most closely simulate the acoustic
tumors. Then (4) a variety of other tumors or lesions

o

{L

Fra, 225 —Pontile glioma in a ehild, extending ima the right recess in sieh oo woey (ot when exposed fron
berhimeed it might be -:'.-||_- FlstaRKell 1ol G Seollstid LUimor.

simulating tumor have been known to oceuar in the recess or
become implanted there and give sviptoms which might be aceredited to an
acoustic tumor: arachnoid eysts and eysis of the lateral chorowd plexus
(Virchow,™ Sutton'™): cholesteatoma '|"i<']|t*l|rt‘t'g #  Babinski,™ Piisch-
mann*): teratoma (Kato®}: epithehoma (Gowers,™ Bruns®™): eyvsticercus
(Hildebrand,”™ Schlesinger,™ Wollenberg®™):  psammoma of the choroid
plexus (Sutton™): tuberculoma (Rosenthal,™ Alguier’): syphiloma (Rosen-
stein,'™  personal  observation); glioma (Lhermtte and  Klarfeld™):
metastatie tumors, such as adenocareinoma (Siebenmann™ ) sarcoma (Ja-
kob, ™ Tromner,'™ Biges®): carcinoma (Bruns® Bregman,®™ Bramwell®): pial
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ab=eess (Weisenburg'™ ) : cerebellar abseess (Joffé): aneuryvsm (v. Monakow,™)
and the list might be indefinitely prolonged with other illustrations.

It is not the purpose of this monograph to go into details coneerning these
multitudinous lesions which may arise in the recess and produce so-called
cerebellopontile symptoms.  They are only mentioned as being examples of
lesions with which acoustie tumors have heretofore been grouped and more or
less confused,

A= a matter of fact, with our elearer appreciation of the importance of
the chronology of the symptoms for the recognition of an acoustie tumor,
we are likely to err only in the case of chronie se-
rous arachnoiditis, of endothelial psammomas
originating from the porus, and of true tumors
of the acoustie, whieh possibly arise in its free
portion (e .g,Cases XXII and XXVI).

There are two points in conneetion with the physical examination which
deserve special note in this chapter on diagnosis.  These coneern the X -
ray examination and the Bdrdny tests, both of which
necessarily have been taken up in more or less detail when discussing the
svmptomatology of the lesions.

Radiographie changes in the sella and porus. It is generally appreciated
that every patient with a suspected brain tumor should be subjected to an
_'\‘.-I‘:i_‘n' .'='l1|1l_"-' of the skull. In far the larger percentame of eases, it must
be confessed, nothing of significance is revealed until the evidencees
of inereased pressure appear, as shown (1) by a widen-
g of the sinusoidal grooves and dilatation of the diploétic vessels, (2) by a
pressure absorption of the posterior clinoids, partieularly when there i= an
internal hydroeephalus, or (3) by a diastasis of the sutures and a deepening
of the convolutional impressions, changes confined largely to the early vears
of hife.

Loeal indications of the lesion, however, may be dis-
closed, such as the bony thickening or bony absorption which may overlie
the meningeal endotheliomata; or a growth itsell in rare cases may cast a
shadow if it happens to have extensive calearcous depositions, though the
latter is unhappily rare.  With the exeeption of the possible disclosure of the
outline of the growth itself, these things are merely supplementary, and the
X-ray gives, therefore, little more than confirmatory evidence of what the
physical examination has already revealed.

There 1= one condition, however, in which the Rintegenolo-
gist’s aid has become indispensable, and that is in
pituitary diseaze,  Our advances in this direction are the more striking when
one recalls the vagueness of our knowledge of the sellar outlines of but a few
vears ago, long after Jacobson and Oppenheim first drew attention to the
subject.  As already noted, any posterior lesion which produces an internal
hydroeephalus leads almost inevitably to some distention of the sella and to a
thinning from absorption of its dorsum and base.  Apparently in the presence
of these recess tumors one sometimes sees an additional deformity, to which
Schitller™ has ecalled attention—namely, a canting forward of
the thinned dorsum from its usual erect position.

Thiz we have observed in several eases (e, g, F 1igs. 120 and 149), but it is
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difficult at present to say whether it will prove to be of any actual diagnostic
significance.

The porus acusticus infernus.  As in the ease of the sella in pituitary
disease, so with the porus i acoustic tumors we may look forward with
E"_"'{]']l,‘{‘izﬂilhtl of a similar advanee in our :}]‘J]H'v{'iruinh of the demonstrable
radioscopiec  changes which may oceur and to which Henschen® in 1912
first called attention.®* Confessedly at the present time, and in view of
the difficulty of the technigue, some doubts must be felt as to the few ob-
servations which have been recorded as positive. A =ingle observation or
two without stereoscopie plates and comparative studies of the two sides may
be most misleading, as we have panfully learned.  On one oceasion the porus
on the side contralateral to the twmor, as was true in one of Hensehen's®
ases (Case 27), appeared to be the larger: on another, what was taken to be
an abnormally large porus internus was observed when there were no acous-
tic symptoms: in others the demonstration of an unmistakable enlargement
has been made after many unsuecessful attempts.  Then, too, it must not he
forgotten that the porus may become enlarged by growths in the recess which
do not primarily arise from the acusticus, such as endotheliomata which may
invade the canal and lead to a pressure absorption of its walls,

For the purpose of further detailed study of the conditions, as many of our
patients with verified acoustic tumors as could return for the purpose have
been re-examined with this particular pomnt i view, and it was disappointing
to find in how few of them Drs. Carr and Grev, who first devoted themselves
to this quest, were able to demonstrate anyv enlargement of the eanal.

Az can be seen from the oeceasional X-ray prints accompanving the ease
reports, we were long doubtful as to the best position of the
patient’s head for the exposure. In some instances (Fig. 89)
all four meatus have been projected on one plate, where they can be compared.
In others the temporal bone near the tube has been elimmated by forward
]}t'ulj('{"li':m e, =, I"i,t_-:, 143): in others it has been |ll‘u]1'{'l{'[|, downward (e. P
Figs. 132, 133) and this doubtless 1s the best position, though one mayv oe-
casionally (e, g., Fig. 138) secure a clear view of the meatus even in a badly dis-
posed arrangement.

Whether or not it is desirable to have the shadows of the internal and
external pori superimposed or to have the internal thrown slightly above
(e. g., Figs. 150, 151) or to the side (e. g., Figs. 175, 176), must await the de-
cision of further experience. At best the correct interpretation of single
plates, however, is practically impossible exeept in the case of an unusual area
of absorption,T and not until we recently came to employ stereoscopie ex-
posures as a routine have we been able to secure satisfactory views of the
local conditions.

Most of our studies have been made on cases that have come under obser-
vation subsequent to those whose elinieal histories have been given in Chapter

* His Case 33 of the 1913 series, a patient with svmptoms of lilieen vears” duration,
appears to have been the first in which the diagnosis was aided or assured by the X-ray.
At the time he could fnd records of ulr]_}' seven eases in whiclh x-l':l}‘ studies had been made,

f Since this writing a patient showing what was supposed, for the first time, to be an
unquestioned enlargement of the porus internus was admitted to the elinie. It was found
that the tumor did not extend into the porus.
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IV, |||.1.II|#|| as related, several of the |I‘I1ji nt= 1 re [BIE ated series have been re-
examined.  These later studies have diselosed some of the =ources of our early
||Z||. ”|.||.||I||.| |-||lill'|‘-- |_||_|| || TN "'h“‘“ll !lu“ |h|:" -.||u]|'|| | []|_“|||ng |H i]. -..|[|”|'| W |_I|

Fig. 220 FFig. 227
Fiis I, 27— fiAe: "‘-."'L"- [11. ||m ng the different appearmnes which moy be given to the pori on the
saine side b 1Y thu --r--"- changs in ]"-"‘l‘l" . U the right the “eollur buttan ™ AR rEee |5 will shiown.
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Fig. 235 Fig. 2

Fres, 228, 220, —Position [ of the right and left porus of Casze XVII, showing whai rl-lklll |1 ve been taken to
e 1 'ill-l'l":': right and & morimal lel meatu= i““lr:;u;.' t NIERCET ;||-|:||:|||.I, af lefi {« _|' Figs, 2 ol "-:|__
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alter hugely the appearances of the outline of the external and internal eanals
(¢f. Figs. 226, 227). The accompanying figures (Figs. 228-231) of Case
AVILL for example, are an illuminating commentary on Fig. 89, which was

Fig., XE0 Fig. 231
Fros, 230, 231, —=ame s in Figs, 228 apd 229, Plates interpreted by stercoscopy:, showing normal internal canals,
|
i
/
|
|
1
I B &
| 1
1

[ =]
|
k|

Sl

e ——

i, 252 —Diagram to show position of head for stereo-exposures of the right porus internus. Note position
A andd I of tubee
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mierpreted as showing an absorption of the left porus internus. In these
figures the direet superimposition of the internal on the external canal of the
right side could have been entirely misleading without stereoseopic confirma-
tron.  Sunilarly in Cases XXVII and XXIX a series of careful post-opera-

Fig. 234
Fros 233, 234 —=Sterco-exposures of left mastoid, showing external and interng {pa.r,) port. Upper Geure in
pro=ition A lower in positian & (of, e, 2582,

tive stereo-exposures were made and they failed to confirm the original in-
terpretation, based on single plates, that the canal was dilated.

In making stereo-exposures we have had the greatest suceess with the head
about n the position shown in Fig. 232, and with the two exposures taken in
the planes indicated.  The angle from slightly in front is apt to superimpose
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the two openings, but 1t 1s necessary to have the less exact superimposition
of the other plate in order to get a perfect stercoscopic effect.  Examples are
shown in Figs. 233 and 234, the outhnes of the two canals of a normal dried
preparation. It is probable that by the use of clear sterco-Rontgenograms
one may detect, in comparison with the normal side, slight evidences of pres-
sure absorption around the atfected meatus, even though the inner part of the
internal eanal is sufficiently intact to give the impression on a single plate of
an opening of normal =size.  Doubtless much further study will be necessary
in this direction. It would seem that if such a small tumor (a hazelnut size)
as that deseribed by Alexander is capable of dilating the meatus we should
in time be able to demonstrate the condition with the ,"{-r:u:-.', and if Hensehen's

Fie. 235 Fig. 236

Fias, 2‘;!.‘}, DG —DPrinnts of whait were regarded as 1||:|_|.' 8 showing I|:||!'|||'h|‘i||-||l'|| [rre RS !:|~--|-r;_-t'1-.-rL of the left
JHATUS INRErTs (Arnoe ). A lef meowmstie tumsor with nocmol PruE Intermis wiis found.

contention, based |;|r;_{l'E_'4.' on the fact that the five or six l‘.'ll'l_"!.' tumors which
have been chance postmortem findings have all originated in the porus, is
correct it may hecome possible with perfected radioscopie techmque, to make
more precocious diagnoses, At the present time, unfortunately, our chief
danger lies in misinterpretations of our Rontgenograms (Figs, 235, 236).

The Barany reactions.'”— Like many other studies of prime physiological
interest and significance, the more elaborate Bdrdiny tests for labyrinthine
function have not as vet served to give for the elinician, partienlarly in the
case of acoustie tumors, much more than confirmatory evidenee to what
may be determined without them.  They stand in much the same relation to
disorders of the cerebellolabyrinthine path that the detailed studies of cere-
bellar funetion by Lueiani, Horsley and Clark and others stand in relation to

16
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our elinical diagnosis of cerebellar disease in general. However, they have
aroused renewed interest in the subject of labyrinthine funetion and have
given us new and more exact methods of investigating it and should be carried
out in all patients =uspected of having some impairment of its paths.

The main thing which one wishes to determine in the case of an acoustic
tumor i= whether the vestibular as well as the cochlear branch of the nerve is
only partly or 15 completely thrown out of function.  As Kiimmel™ empha-
gized in 1909, it is difficult enough to establish with eertainty the existence of
actual unitlateral dealness in contradistinetion to apparent deafness, Hear-
ing may be mueh diminished and vet tones in the greater, or more commonly
in the shorter, oetaves be heard (Bezold), or the period of pereeption may
merely be shortened.  The difficulty is the elimination of tone perception
referred to the sound ear, which mere closure by a finger does not accomplish.
Biriny attempted at first to make the sound ear artificially deaf by a sound
apparatus, bhut irrigation is much more simple, for if the affected ear is eom-
pletely deaf, as Grey has pointed out, there will be no sound pereeption what-
scever during the irvigation of the other.

As regards the vestibular funetion, Bdrdny’s calorie tests give the most
accurate information through their liberation of vertigo and nystagmus.
The cold and warm tests are complementary to one another, and the cold
water test, for general purposes, is the most reliable and if the vestibular
branch iz destroved, no change occurs in nvstagmus, there is no dizziness or
alteration of the pointing reactions.  Dr. Grey, who has devoted himself for
the past few vears to the routine of these detailed tests in all the cerebellar or
suspected cerebellar eases in this elinie, has been good enough to briefly sum-
marize his views on the subject as follows:

“The caloric test of Bidrdn v not only affords a means of gauging
the functional activity of the vestibular division of the acoustie nerve, but it furnishes im-
portant corroborative data regarding the condition of the eochlear braneh.  In estimating
the significance of any such findings, however, it is essential to correlate them with the con-
dition of the external and middle ears, and with the results of the general neurological ex-
amination.

“The nature of the reaction is obviously dependent upon the location of the tumor,
Sinee the integrity of certain Gbre traets running between the internal ear, the eerebrum,
the cerchellum and the muscular gystem is necessary for the development of the reaetion
movements, the nystagmus and the falling phenomena, it is elear that the results from pa-
tients with acoustie neuromas will differ in certain respects from those with new growths
springing from other structures in the eerebellopontile recess.

“ Discomfort from the test in the way of dizziness and nausea or vomiting is experienced
very rarely by patients with tumors lying below the tentorium. By way of explanation of
thiz fact it has been pointed out that continned inereased pressure in the Jov=t erior cerebral
tossa rapidly exhausts the mechanism responsible for the development of vertigo and nausea,

“T'he response to the calorie test in the case of a true
tumaor of the VIIT™ perve iz usually very characteristie.  Irrigation of the ear on
the affected side leads to very little if any spontancous nystagmus, to very slight or no
reaction movements (amd then only in the arm homolateral to the side of irrigation),
to no vertigo or nausca, and to no alteration in the falling reaction.  Hearing remains as it
was found ]]I‘l"l';i-rrll."i to the test.  Irvigation of the H|}[ltm:ili" meatug resulis in o definite fine
or eoarse nystagmus, in well-defined reaction movements (usually of both arms), and in
very slight or no dizziness.  There is very often a distinet modification of the spontancous
falling reaction.  On testing hearing, the patient as a rule is found to be deaf, demonstrat-
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ing complete funetional if not anatomical interruption of the cochlear division on the side
homolateral 1o the disease,

“Where the new growth arises from some other structure in the cerchellopontile angle,
on the other hand, the dilferenee in the types of reaction between the two sides may not be
go striking: usually there is more response from stimulation of the labyrinth on the affeetod
gide than is obtained in the ease of a true acoustic nerve tumor: i, e., Some nystagmus may
appear, there may be fairly marked reaction movements, and, more rarely, the falling re-
action may be modified. While the reactions, then, in patients with recess tumors other
than those of the acusticns, are not 2o significant for diagnostie purposes, they are neverthe-
less much more constant and reliable than those obtained from subjeets with intracerebellar
growt hs.

“The nystagmus elicited by the ealorie tests iz alwavs equally marked in the two eyes.
The absence of conjugate movements noted n some patients with lesions in the neighbor-
hooid of the nueclei of the 1T nerves is, in my experienee, never observed with tumors in
the f'l‘r{‘h[‘"n]mnl ile q nr_rlu:-:. When the acoustie nerve is pl'jllml'il}' the seat of the new Eroawd b
it not infrequently happens that irrigation of the homolateral ear results in slight reaction
movements, whereas there may be no discernible effect on the eveballs; and testz for hear-
ing may demonstrate a complete interruption of the cochlear paths.  This has been not
infrequently observed and indicates that some of the fibres of the vestibular division have
eseaped destruction by the twimor.  Complete loss of vestibular reactions with some re-
tention of hearing may also be seen, but it is less comimon.

* Besides furnishing information regarding the functional state of the labyrinthine fibres
of the aconstic nerve, as well az the condition of the fibee tracts leading from Dieiier’s
nuclei to the higher and lower eenters, the ealorie test affords a con-
venient meang of estimating the conductivity of the coch-
lear braneh. When one meatus is properly irvigated, practically all air con-
duection iz abolished on that side.  Lowd voice sounds, even shouting, are not perceived
except through the n]rpu.-_:ilt' ecar. A |J:|1ic'r:l, then, whose right or lefi ml:litnr_\' nerve s
destroved by an acoustie tumor becomes deafl when the meatus eontralateral to the lesion
is syringed.

“Tn judgimge what importance may be attached (o the data seeured from the use of this
test, 1t 12 necessary 1o keep in mind that the reactions may vary to a certain extent from one
examination to another, just as the clinieal picture as a whole may show exacerbations and
remissions.  The exact loeation and the size of the lesion, of course, are responsible to some
degree for these results. Undonbtedly one of the prineipal factors, however, 15 the degree
of intracranial pressune, in which there are luetuations from time to time, Tests conducted
both before and after decompressive operations frequently show some restoration of rene-
tions previously abolished and due either to a lowering of the intracranial tension in general
or to a loeal release of tension with retarn of function in fibres proviously blocked. ™

SUMMARY

Though i the acoustie tumors, as we have seen, there 1= usaally a definite
chronology with characteristic advance of svmptoms, nevertheless other
lesions in the angle, or even distant lesions, may produce svmptoms which at
times are difficult to distinguish from them. However, in the absence of a
clinteal history of primary involvement of the acustiens but with defimite
cercbellopontile-angle svmptoms, the diagnosis of an acoustic tumor is prob-
able if characteristic labyrinthine responses to calorie tests are abolished, if
deafness 1s complete when the contralateral ear i= irvigated, and if the porus
shows a radioscopic enlargement.  Morcover, recess tumors which originate
from another source than the acusticus are apt to show some individual symp-
tom which from the standpoint of the typical acoustic tumor syndrome is
bizarre,



CHAPTER X
SURGICAL TREATMENT

[t 1= my purpose in this elosing chapter to give in some detail the technical
steps of the tyvpe of suboecipital exploration for tumors of the posterior fossa
which 1= favored in this elinic. The operation was first deseribed® twelve
vears ago as a bilateral cerebellar exposure through
a “erossz-bow incision,” and though it has admitted defects
the ;:rm-m]m'[l has bhecome =o far '[J{‘l'fl'{‘ll‘ll that it is ||n:-:r-:i|:|h‘ lutl:l_\.' Lio F[TE':[]{
with a little more confidenee as to its advantages,

The operation i= advoeated for all subtentorial growihs whether or not
they oeceupy the cerchellopontile angle, and its employment has made it
possible to greatly reduce the mortality of these cerebellar operations, which
in the past, particularly in the case of cerebellopontile lesions, has been so
high as to be almost prohibitive. It may not be amiss to briefly tell the
story of this gloomy corner of neurological surgery.

In reviewing the history of these acoustie tumors we have roughly traced
the slow advance in our diagnostic ability, first to distinguish tumors of the
pesterior fossa in general, then the tumors of the lateral recess from those else-
where below the tentorium, and finally the acoustic tumaors from others in the
cerebellopontile angle.  All of this has taken place practically within the last
twenty-five vears. Conzequently in the early operative attempts to remove
what appear to have been acoustic neuromas, the tumors must have been
stumbled upon, though the fact of their being oceasionally found shows that a
subtentorial lesion somewhere was anticipated.

As may be recalled, von Monakow,"™ in deseribing in 1900 what was re-
garded as one of the first of these tumors to have been correctly diagnosed
during life, suggested that the acoustic nenromas might be favorable for oper-
ative removal.  Impressions gained from the autopsy table are not always
good surgical leads, and in this instance, owing to entanglement of the growth
in lateral branches from the basilar artery, though it may appear to be merely
waiting to be shelled out of its iuu'lu-l_ it 15 in reality almost itnpu:—':-‘i’r}h- Lo
enucleate without the production of embarrassing hemorrhage which can
only be stilled by pressure, in the course of which pons and medulla may suffer
greatly.  The cerebellopontile angle, hike the fence corner of the Gettysburg
battlefield, might well be called the * bloody angle.”

Thus one of the most difficult to enueleate of all brain tumors was regarded
as surgically favorable, whereas, aceording to Starr's estimate in 1803, on
the basis of postmortem studies, only =even per cent of all intracranial tumors
Wene "l]]l?‘i[l.i"]hi'll. lil!ll"]'.;ll'ill“—:-l IH"TI'I"'HIHHE'_ i! ICI'IH_}' Ill"' “h:‘il"l'\'l'll_ !"l'[t'ﬁ"[']}' lEL]LE[‘r
than the actual percentage of the acoustic tumors taken by themselves,

A number of extirpations of cerehellopontile tumors, however, had been

244
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attempted before 1900, unquestionably on the basis of more or less hap-
hazard localizations. It has been stated that a case was operated upon by
von Bergmann in Oppenheim’s elinie in 1890, but the tumor was not found
until after the patient’s death, which quickly ensued.  MeBurneyv™ likewise
explored the posterior fossa unsuccessfully in 1891 on a ease for Allan Starr in
New York., In the following vear Ballance' operated for Beevor in London
with a suecessful result, though it is my impression from the records that the
tumor, **a fibrosarcoma of the right cerebellar fossa™ may have been a menin-
geal endothelioma (ef. Case XXXIV) rather than an acoustic tumor.®*  In
1893 Guldenarm (according to Winkler and Rotgans* Obs. 13) operated for
Winkler in Amsterdam on a ecase with r.-_a_rly I':11:1|1'l_1.',

In 1895 Annandale in Edinburgh had a brilliant surgical vesult, the first
recorded, on a caze of G. A. Gibson's™: the clinieal diagnosiz, according to
Stewart’s report,” had been a tumor of the right lobe of the cerebellun, but
the clinical history and the operative note leave httle doubt but that the
described lesion must have been an acoustic tumor,  In 1806 Gerster operated
unsuccessfully for Stieghtz'™ in New York, and in the following yvear Bendani
had a =successful case for Murri*® of Bologna, In 1899 v, Ziegenweidt®™ of
Rotterdam, owing to pronounced contralateral eerebral nerve symptoms,
explored the wrong =ide and his patient succumbed after a few days.

With the possible exception of Ballance’s ease, all of these seem to have
been examples of undoubted acoustie tumors, though called fibrosarcoma or
gliosarcoma. There must have been a great number of unrecorded failures
during the last vears of the eentury, but the story of such of these pioneer
operations as were reported, with the attendant uneertainties of diagnosis,
makes most interesting and instructive reading.  Agusto Murri's elinieal re-
port™ in particular is a most noteworthy one for the time.

The articles by Sternberg and v. Monakow in 1900 unquestionably served
to focus attention on the subjeet of these angle tumors and in the early vears
of the century serious efforts were made to find some available approach to
the recess, but unfortunately without adapting to the problem of intracranial
surgery other than the rough methods of handling tissues then in general use,

Mermops orF Accrss To THE TuMonr

Thai any of these early operations were rewarded by suecess 1s remarkable
in view of the small eranial openings which were made and the faet that these
openings must necessarily have become oceluded by a cortical herniation the
moment the dura was opened, for it was long before the importance of a large
eranial opening was appreciated, and the cercbrospinal fluid element in the
production of tension has only recently come to be moderately understood.

Guldenarm’s early operations seem to have been made with a double flap
above and below the lateral sinus.  Gerster'™ in 1896 attempted to approach
a tumor of the angle throngh an opening in the tentorium after elevation of

* It is stated that the growth was a solid tumor attached to the dura over the mner part
of 1he imulqlrm: surface of the Jretros, Ballanee's diagram 15 Il.!'il'“-‘wlt'th somewhat 1m: L=
nary, and as the growth was hooked out with the fingers the resulting paralysiz of the Vb
and VII* might have oceurred whether it was an acoustic neuroma or an endothelioma.
There iz no note of auditory symptoms and the patient was living twenty years later,
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the oceipital lobe, and a somewhat similar procedure seems to have been con-
templated in the same year by Chipault under Raymond’s' direction, with
an exposure both above and below the lateral sinus. It is not impossible that
these methods might be successfully developed and a recess tumor exposad
in this way provided the lateral ventricle iz punctured and tension thus
!'l"'til"‘{"ll.

Though 2ir Vietor Horsley never deseribed the procedure which he em-
ployed nor fully reported the results of his many operations for tumor, it is
probable that his experience in the early years of the century was [ar greater
than that of any other surgeon, for in 1903 he operated upon six patients for
what appear to have been acoustie tumors, with at least one excellent recovery,
according to Stewart and Holmes's report'™ (¢f. Case 19). 1t is quite probable
that he used, as was his favored custom, a two-stage operation, but whether
bilateral or unilateral cannot be told from his seant operative reports. It 1s
probable, however, that almost all of these earlier operations were condueted
through an enlarged trephine opening exposing a single hemisphere.

The unilateral operation.— Early in 1903 Woolzev® deseribed the method
of approach which had doubtless been used by the majority of his predeces-
sors—namely, a unilateral suboceipital craniectomy in one stage, and an
operation was attempted on a eaze of Fraenkel and Hunts"™ in which a tu-
mor was removed piecemeal by the finger, with prompt fatality. It was
in this same year that Krause deseribed'™ a unilateral osteo-
plastic operation in two stages, devised primarily for the pur-
pose of exposing and dividing the auditory nerve for persistent tinnitus.
As a matter of fact, if a one-sided exposure is to be preferred, the Wagner
osteoplastic resection to expose the cerchellum, as first employed by Gulden-
arm (1890), v. Eiselsberg (1894), Picqué and Mauclaire (1898) and Remy
and Jaune (1898, is far less desirable than the simple, wide one-stage craniee-
tomy deseribed by Woolsey, but nevertheless, no matter how modified, all
posterior unilateral measures have since come to be attached to Krause's
name, with some justification in view of hiz careful deseription of the method™
and his =ueeessful caze operated upon in 1905 and reported by Ziehen," and
in the following vear by Krause himself.'™

This unilateral manner of approach, modified in one way or another, has
from the outset been advoeated by most surgeons.  The variations proposed
have been many,—by Elsberg,® Bergmann, Narath,” Ballance,' Baisch,™
Frazier,”® Chipault, Schede, Garré,” Kocher, Piequé and Mauclaire'®
and others, The operation has been conducted either in one or, much more
often, in two sessions, with or without an osteoplastie resection, with a trans-
cerchellar or extracerchellar exposure of the lesion, or even with deliberate
removal of a portion of the hemisphere (Frazier™ and Borehardt®), and with
various methods of dealing with the growth if suceessfully exposed.

All told, the first decade of this century was a bad period for cerebral
surgery, largely due, T think, to the emphasis which was laid both by neurolo-
gists and surgeons on * celerity of execution,” and I doubt not that with the
expenditure of more time, greater precautions against loss of blood and trau-
matism, and a coincident lowering of tension by a ventricular puncture, there
are possibilities for a unilateral one-stage operation.  As heretofore condueted,
the procedure has been accompanied by a shocking mortality,  Thus Bor-
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chardt® in 1906 assembled from the literature 18 verified cases with 13 fatali-
ties (72.2 per cent): v. Eiselsbherg® at the XVII*™ International Congress in
1913 reported 16 personal cases with 12 immediate fatalities (75 per cent)
from operative shoek, and at the same meeting Krause'™ admitted that in 31
cases operated upon for tumors of the eerebellopontile angle he had had 26
fatalities (83.8 per cent).

The translabyrinthine operation. The fact that these recess tumors in-
variably affect the sense of hearing has led otologists from the outset to take
an active interest in them and to suggest operative measures by a route with
which they were more or less familiar through operations upon the labyrinth.
There 1z considerable justification in the otologi=t’s elaim that eareful studies
of these cases from the standpoint of the skilled examiner who is familiar with
the Bdrdny testz are often negleeted and that if they were more commonly
emploved fewer diagnostic mistakes would be made,

In view of the serious nature of the so-called Krause method and its at-
tendant high mortality, Panse in 1904 suggested an operation with an ap-
proach directly through the pyramidal bone (¢f, Fig. 237), It he admits that
the operation not only destrovs the middle ear, whieh 1= of no great signifi-
cance as its function has already been permanently impaired, but that it also
inevitably leads to a homolateral facial paralysis.  Obvious drawbacks to the
procedure lie in the depth of the wound and the narrow field of action, ecir-
cumseribed as it 1s externally by such important vasceular struetures as the
sigmoid and superior petrosal sinuses, and deeper in by the carotid artery.
Only in the ease of a very small tumor largely confined to the canal and pro-
dueing anditory and vestibular symptoms alone eould a tumor be removed
by such an operation, and patients with tumors of such small size would hardly
be induced to court an Lllu'l‘;ilitlll of this magnitude with a nr*t'l'l:tjnt}' of a facial
paralvsis, even if the presence of the lesion could be certified bevond per-
adventure.

There are other and very serious dizsadvantages of the translabyrinthine
operation.  One lies in the fact that it does not serve as a palliative measure
in caze of the almost inevitable incomplete removal of the lesion.  The sub-
oceipital procedures, on the other hand, even though they may have afforded
a less direet aceess to the lesion, nevertheless serve this important purpose as
an immediate as well as future safegnard whether or not the growth be suc-
cessfullv removed.  Another serious objection to the method, furthermore, is
the resultant :_'{_!1‘|;-hl‘u:-1];|in:ﬂ-[illili leak HH‘{JIl;_I:h the wound or ear, which in the
larger number of cases would almost certainly lead to a meningitis,

So far as can be found, very few eases have been operated upon by this
method, though it was again warmly advocated in 1908 by Birdiny and in
1909 by Kiimmel of Heidelberg,  Two vears later it was undertaken by Kiim-
mel in a single ease with recovery and temporary improvement (¢f. Marx'™).

In 1911 Quix,™ in Utrecht, excised a small tumor the size of a pea, and yet
in six months’ time intracranial svmptoms appeared and the patient soon
died, ™ an autopsy showing an acoustiec tumor the size of a hen's ege, which
makes it probable that only the fragment of the tumor projecting within the
porus was originally seen and removed,  Zange® has recently reported an-
other case with the partial removal of a tumor diagnosed as a nearoblastoma
of the acusticus, and Schmiegelow™ (1915) has recorded two additional ex-
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periences with the fragmentary intradural extirpation of tissue which proved
in each instance to be glioma,

Schmiegelow, however, presents as arguments in favor of this procedure
the shorter approach, the extradural situation of the larger part of the opera-

Fro. 237 —Showing in heavy r!n‘l:_l:c'l.l limes the sit |1.'|.1'i1|:||_. in relation (o the sinuses, of the huu_\'. opening in
{A) the unilateral, (B) the II‘:|:L:l1:L|!|3.'r|l|:I111|1-, (0 the combamed, and |.“.| the bilaveral methods of approach.
AL froriks nowusiyegs pnberms.

tion, and the comparatively slight risk of hemorrhage.  Hemorrhage, however,
must be much more serious than in a carefully conducted suboecipital pro-
cedure; the technical difficulties must be overwhelming; the exposure is
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msufficient; and, above all, the operation, as already emphasized, is incapable
of affording a coincidental decompression.

It 15, however, within the realm of possibility that in the case of a very
early and minute tumor largely limited to the internal canal the translaby-
rinthine operation may i time become the operation of choiee, but this will
necessitate far more precocions and more exact diagnoses than we as vel are
capable of. In view of hig experience, however, Quix' recommends o com-
bined procedure similar to that to be deseribed.

The combined suboccipital and petrosal approach.— In 19049 Elsherg
proposed and undertook in a single case to carry out a two-stage procedure in
which a primary unilateral bone defeet was made far enongh to the side to
include the mastoid process.  The patient did not survive for the second stage.
In the following vear Borchardt™ independently earvied this proposal still
further with partial removal of the pyramidal bone as far as the internal
meatus. There was so much hemorrhage that three stages were employed,
the tumor being removed at the third session with early fatality.  Leischner™
reports a case operated upon by v, Eiselsherg in 1907 by a modification of the
same procedure said to have been devised by Tandler, in which preparation
was made for a subsequent spinofacial anastomosis.  After an exeision of the
mastoid and pyramidal bone, the cerebellar hemisphere was exposed by an
osteoplastie flap: the sinus transversus was then divided between ligatures
and the dura incised: a tumor was exposed and partially removed, with
fatality in 48 hours.

Though the advantage of a more direet access to the lesion is claimed for
this elaborate operation, it is obviously a procedure of magnitude and hazard
and has little advantage over the Panze method exeept for the possibility of
cerebellar decompression which is afforded.  So far as I am aware there have
been no recoveries, and Marx!™ could find record of only five operations of
this type, one of them being his own case (the patient previously operated on
by IKiimmel in the translabyrinthine method} with apparently complete ex-
IiTI}:l,il'nr! of the ;_J;]‘n'l.'l.'!h, but the wound was t:m]pclm'll with 1odoform ganze,
leading to a cerebrospinal fistula and fatality after eight dayvs.,  Borehardt®
himself subsequently abandoned the method in favor of the Krause proecedure,
by which he and Oppenheim in 1907 reported two recoveries, one of them a
particularly satisfactory result.

Only under the so-called Krause method, therefore, had a few notably sue-
cessful cazes been reported-—namely, those of Annandale for Gibson in 1885,
Bendani for Murri in 1897, Horsley for Jackson in 1903, Krause for Zichen in
1905, Borchardt for Oppenheim in 1907, v. Eiselsberg for Marburg in 1909,
and in 1910 Clairmount for Schlesinger (¢f. Leischner’s Case 8),

In the deseription of the methods emploved in all of the foregoing pro-
cedures it is my feeling that too great stress has been laid upon direet acceess
to the tumor by the shortest route and too little stress upon what may happen
to cerebellum and brain stem as the result of manipulations of the tumor in a
restricted field.

The bhilateral operation.—This method, first deseribed in 19054 a= “a
bilateral exposure of the cerebellar hemispheres through a eross-bow imeision,”
was originally advocated largely for the purpose of exploration and decom-
pression for obvious subtentorial lesions not definitely localized on one side
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or the other, but as the procedure has become perfected it has been used as
the preferential method of exposure for all cerebellar tumors.*

It is admittedly an operation of magnitude and requires not only a speeial
table but unusual training, not only on the part of the surgeon but of his
assistants if, as 15 possible and eminently desirable for all eoneerned, it is to
be carried through in one session, Its advantages, however, are
many and some of them may be enumerated.  Both hemispheres arve exposed
and, as we have seen in Case XXX, and as the experiences of Ziegenweidt and
of Korteweg and Winkler” show, it is not always possible to determine from

Fro, 238, —Showing (after Leischner:) the e-quur---ﬂur procedure for a bilateral approach which ineffeetually
exposes the foramoen.

clinieal symptoms the side oceupied by the lesion. It allows of dislocation
outward of the unaffected hemisphere during the extracercbellar exploration
on the opposite side. It moreover makes it possible to diminish tension early
i the course of the operation by the securing of cerebrospinal fluid owing to
the removal of the posterior margin of the foramen magnum; for the low
median incision permits of early entry into the posterior cistern, and in case
there is a far advanced pressure cone the dural ineision may be carried to the
atlas (¢f. Case 1V) or the posterior arch of the atlas may even be removed

* A bilateral one-stage method, accompanied by ligation of both lateral sinuses, was
emploved by Willy Meyer'™ in 1908 in a suceessful operation for an acoustic tumor. It
was also successfully employed by Poppert'™ in 1907, though with an osteoplastic resection,
and was adveeated by Lecéne in 1904,
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(ef. Case VIII). It is thus possible, even in far advanced cases, to avoid serious
medullary eompression during the eourse of the operation, and this is almost
unavoidable in the unilateral method of exposure, especially with an osteo-
plastie resection, as originally advocated. Though IKranse™ and Borchardt®
have both deseribed a bilateral method of cerebellar exposure with an osteo-
plastic reseetion in two sessions, I am unaware that the method has been put
in practice for an acoustic tumor, nor can I imagine its being other than a
desperate and bloody manner of approach.

Another bilateral procedure with removal of bone, which differs from that
herein described only in the fact that a square rather than a parted flap of the
overlving tizsue is advoecated, was also deseribed by Frazier®™ in 1905 as the
result of studies on the eadaver. He suggested that it might be useful for
median tumors, but regarded it as an operation of too great magnitude for a
routine procedure. So far as I know, it was first emploved in 1910 on two
cases by Leischner and v. Eiselsberg., Both operations were performed in
two sessions and were attended by troublesome hemorrhage: both patients
suceumbed.  There is no reason, however, with painstaking haemostasis and
a one-stage operation, why a satisfactory exposure should not be made through
this square-flap procedure (Fig. 238), though for the reasons which have heen
given I prefer to have better access to the region of the foramen magnum.

The literature is filled with the accounts of fatalities following a first-stage
operation for a cerchellar tumor, which has stopped short of opening the dura.
One reason for this is the lack of immediate relief from the pre-existing tension,
which 15 in all likelihood inereased by the anwesthetization and the operative
manipulations, whereas the patient’s ability to withstand any additional
pressure is greatly lessened by the great loss of blood. inevitable with the
methods usaally employved.

STEPS OF THE PREFERENTIAL PROCEDURE

I. Preparation of the patient,  This consists in the mere omission of breakfast, the giving
Flr AR R |f I“'I'l'!‘i\.‘ﬂll'}', :H“i rll[‘ :‘_3-II[|'|.'i]IJ"_‘,l 1:Ir 1|‘H" I'hill'k [Ir I]“' !l[l'l‘l"'lr.:‘i i“'“l’h lhl" r]“]l‘rlil[g I!I-
the operation, over an area shown in the post-operative photographs aceompanying the coase
reports.  Proper shaving of the scalp 12 an art.  In the ease of women the hair should be
parted in a curved line ranning from pinna to pinna and about 4 or 5 em. above the line of
the proposed incision.  The hair above the line should be deawn up and gathered inoa tight
braid which centers at the vertex, and the shaving should run downward from the exaet
ling of the part.

Elaborate preparations for operation often defeat their own aims, in giving patients an
uncomfortable night, in sending them to the operating room with their courage at a low chb
from intestinal eramps due to the unnecessary administration of a laxative and with the
sealp sore from soap poultices or antiseptic applieations,  Some neurologieal surgeons have
even advised a preliminary skin treatment lasting over a period of two days,

There are eertain risks in a small area of shaving, but these are overcome by pinning the
sheets sceurely into the sealp so that they remain immobile even through a long preparation.
A hivtle skall i the arrangement of ther haie makes women presentable even after the shaving
of the suboceipital area (¢f. Figs. 261, 262) and the advantages of this are not to be lost
sight of.

Il. Position on the table. The operation being a symmetrical one, a face-down position
ig essential, and to make this position tolerable and permit of unimpeded free thoracie
respiration, shoulder supports are necessary and the patient’s face must rest in an outrigger
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Bovond the table in sueh a way as 1o be accessible to the anmsthetist (Fig. 239).  Some use-
Tl modifications in the crateh for the head have been devised by Die. Grey, but to all intents
and purposes it is mueh the same in prineiple as was originally deseribed.  The face rests
in a well-padded  horseshoe-shaped support which can be tilted or raised or moved in
or out as necessary (Figs. 240 and 241). It is essential that the pa-
tients he comfortable and in sueh a position as to breathe
freelv, and this iz one reason why they should alwavs he put
1
is started, for they may have {o remain unmoved for sev-
eral hours. The patient, moreover, should lie upon a thick mattress and not

upoen the table in the desired position before the angsthetie

on a hard surface, and from personal tests it ean be certified that the position is comfort-

]'

supporis: before padding:  also hoop to support

alle enough to favor ‘:ll'vF:.

[I1. The anesthetic. The most important factor is the anmsthetist. No patient should

be given inhalation narcosis by unskilled hands, but in these operations in particular,
carried out on patients who have some deglutitory diflficulty and whose respiratory center
may ]'t-;4||i|_1' become embarrazssed, something more than the eustomary !'.':Ini]]'.'lr“i'r}' with
Fivinge an amesthetie s NEeCEssary.,

Though de Martel advoeates loeal anmsthesia for cerebellar operations and others have
emploved various anmstheties or combinations of inhalation drugs, ether remains ungues-
tiomably the safest, though it admittedly is the most difficult to admmister and 10 possesses
the disadvantage of inereasing the seeretion of the cercbrospinal fluid and thus aecentuating
Lep=ion.

With the face-lown position some method of giving ether vapor is necessary and we
have come to rely on the Connell apparatug (Anmsthetometer), by which warmed ether
vapor is administered and the tension of the vapor is accurately recorded.  Dr. Boothby
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has found that the same tension of the vapor appears to be required for the anmsthetiza-
tion of all vertebrates, large or small, and when one has learmed 1oouse the Connell machine,
complicated as it appears, the giving of ether is not only greatly simplified but made a much
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more exact and even procedure.  The face-down position, it may be added, is ideal for the
effectual drainage of saliva and muens.
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There are certain advantages in Meltzer's intratracheal anmsthesio which are offse
by the frequent difficulty of introdueing the tube into the traches and the fact that the
complete relaxation of profound anmsthesia 1= essential to the act. Were this introduc-
tion easter to aceomplish and could the tube be accurately passed with the patient on his
faee, the method would be Favored in all eerebellar operations in view of the possible need of
artificial respiration.  The faee-down position, however, 18 the eorrect position for the cme-
ployment of Schaefer's method, and this has been relied upon (e, g., Caze IV) in case of
respiratory failure during the operation.

The anmsthetist keeps an aceurate ether chart (e g, Chart 1, p. 109, Chart 2, p. 118,
and Chart 3), recording not only pulse rate, respiration, and ether tension but also by means
of an auseultatory method (Tyeos) the syvstolic and diastolic pressures. Thus the patient s
condition can be determined with almost the exactness of an animal whose pulse and res-
piration is recorded on a drom during a laboratory experiment.  The anesthetized patient
ghould be, and usually is, =0 quict during these prolonged operations that the operator has

Fra, 242, —Final preparation. Epidermnl lines of incision essn e soon through ganee soverng.

no distractions whatsoever on that score, and though it would pu.=—:~'i|l|_".' appear that the
keeping of such a record might put too heavy a burden upon the anaesthetist, Dr. Keen has
testificd to the contrary in his “Eiher Day Address.™

IV. Preparation of the field,  The freshly shaved area of sealp (Fig. 241) over the oceiput
to the ears and back of the neek, is merely washed with green soap on a gauze sponge, fral-
lowed by aleohol and bichloride just as the patient i= reaching the seeond stage of efher,
Personally, I abhor ihe use of wdime, af present so j]l::]Hllil.r' for a =kin |n-l'l"|i::1'.'l'|illll.

A eutienlar serateh barely deep enough to draw blood is then made with the edge of the
knife to outline the proposed incigions.  The eurvilinear line thus demareated should run
from mastoid to mastoid and arches possibly 4 em. above the oceipital protuberanee. 1T
one iz reasonably certain as to the side of the lesion, as when an acoustic tumor is expeeted,
the serateh on that side may be carried somewhat farther down on that side, so that the
posterior margin of the mastoid is more aceessible.  The demareation for the vertical
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incision should be made exactly in the midline, like the arrow in a drawn bow, and is car-
riecd downwards 9 or 10 em. possibly to the spine of the V% cervieal vertebra.  Over the
field @ large layer of bichloride gauze is then thrown.

A series of sheets are then applied (Fig. 242).  The first, a sheet with a hemicireular
noteh with tapes at the angles, i= draped over the wire hoop which serves to hold it away
from the ficld and makes a tent for the anwsthetist.  The hemicirele is pinned into the sealp

Frao. 243, —Showing method of controfiing hemorrhage.,  Inciston through gales on right half of wound,

just above the seratehed line of incision and the tapes are tied by the anmsthetist below the
head eruteh.  Lateral towels are pinned to the side of the wire hoop, drawn taut and, to-
gether with the hemicirele of the first sheet, secured with a towel elip into the skin at the
point of the mastoid, and where they cross are similarly seeured to the skin in the midline
of the lower neck.  The instrument stand is moved up and over all is thrown a gray sheet
which also has o hemiecirele eut in its margin and which eneireles the field.
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Every surgeon has his personal preferences for the arrangements of his ficld of opera-
tion, and it may seem superfluous to go into this stage of an operation in much detail,
but there must be no slipping nor changing of towels during
such an operation in this circumseribed field and the ineigion, to be ex-
actly in the position desired, must be marked out before the eloths are placed, else it would
be necessary to leave uneovered anatomical landmarks which eannot be eleaned beyond

Fra, 244, —Showing control of ineision for complotion of imeision,

suspicion. It is a principle, I think, which could well be introdueed into surgical operations
elsewhere in the body,

V. The making of the flaps. Every possible precaution shonld be taken to avoid loss
of blood, and mueh Blood ecan be lost from 10 or 12 inches of sealp ineision, particularly
when the extracranial vessels are distended, as they usually are in the presence of a brain

tumaor.
17
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As deseribed noa recent article upon the technigue of a subtemporal decompression,
wi have come of late vears to deped, exeept when a tourniqued ean be used, Hul(.’l}' Lo
the pressure of the fingers (Figs. 243, 244) to control hemor-
rhage from scalp incigiong, and with practised assistants it is pos-
gible to make these incigsions down through the galea and to separate the edges in the sub-
aponeurotic layer with practically no bleeding whatsoever,  Before the pressure is released

Fic., 245 —Reflection of flap in subaponcuratic layer to just below superior curved line.

a series of pointed elamps are attached to the galea, which is folded over the incision and
effectually prevents subsequent bleeding.  Particular eare must be taken to eateh the major
suboceipital arteries which lie in the substance of the oceipitalis museles.  This eurvilinear
flap is then “sealped” back (Blunt dissection will usually suffice) in the subaponeurotic
layer to slightly below the oceipital protuberanee and the muscular attachment of the su-
perior eurved line (of, Fig. 245).
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The midline incision (Fig 246) is then made with like precautions
and it is essential that it be exactly in the mideervieal line or otherwise there will be un-
necessary bleeding, It is carried down through the intermuscular spaces to the skull and
to the spines of the upper cervieal vertebre, elamps being applied symmetrieally on the two
sides as the wound 15 deepened.  This midline imeizon, made at this time and carried (o the

Fie. 246.—Mlid-eervical incision earricd to spine.  Placement of identifving elamps on corners before lateral
incisions gre pode throak.

skull, serves to show the exact level at which the transverse eat should be made along the
line of museular attachment.

At this juncture a elamp of different pattern, so that later on it may be easily dis-
tinguished from the others, is attached on each side to the two upper edges of the vertical
mmeizion in the fasein (of. Figo 2460 and the faseia is divided along the superior curved line
and drawn down.  The musele in tarn is similacly treated afier two clamps have been put
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at the angles, leaving just enough of a margin of fascial and museular attachment to serve
for subsequent suture.  The placement of these elamps at the corners is an important step,
for without these landmarks it will be found difficult to exactly reapproximate and resuture
the layers at the close of the operation (of. Fig, 256).

The musele is then seraped back from the bone on each side far enough to fully expose
the margin of the foramen magnum, the edge of each mastoid process and well down under

Fig. 217.—8howing denudation of suboecipiial region: exposure of foraminal field by reflection of flapa:
primary bone apenings,

the oeeipital bone on either side, much farther than can be shown in the sketeh (Fig, 247).
During this aet profuse bleeding may oceur from emissary vessels, particularly in the mid-
line and around the oceipital protuberanee, unless proper use is made of Horsley's bone wax,
large guantitics of which may sometimes be needed.  Another place where embarrassing
bleeding may oceur is from the mastoid emissary, and here again wax is neeessary or in
difficult situations the placement of a fragment of muscle may be required.
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V1. The cranicctomy. With a motor-driven burr one or more primary perforations are
made over each hemisphere and with rongeurs the openings are subsequently enlarged
(Fig. 247) to the full extent of the dennded area of bone,  The lower margin of the lateral
sinus is usually exposed on each side.

Difficulty may be experienced in erossing the midline, and in the removal of this thicker
arca of bone the placement of wax may be necessitated after each bite of the forceps.  Need-
less tosay, eare should be taken that the bone should be bitien outward 2o as to avoid any

Fia, 2% —Showing, near the foraminal region, the primary small opening in the dora and subsequent punctuns
of Lhe lateral ventriele if fniluee o seenme Auid and extreme tonsion demand,

jar of the forceps against the dura and brain. In the process of removing the posterior rim
of the foramen and the bone to the side of it, emissary vessels from the sinus encireling the
foramen may be encountered on each side, but they may be easily controlled.

In many cerchellar eases the bone will be found greatly thinned and is very easy to re-
move, and though this may be true also of recess tumors it is perhaps less common than in

the case of intracerehellar growths.
VII. The dural opening and release of tension.  The membrane will be found tense and
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should an opening be made over one of the hemispheres before the tension has been lowered,
the cortex will protrude and is likely to become contused before the exposure can be
completed, Consequently it is desirable to secure fluid at the out-
set. Henee a minute primary dural opening (Fig. 248) is made low down near
the foranmen in order, if possible, to secure fluid from the posterior cistern.  1f there ig o

Fuc. :E:-_I'!I_ Showing Fl?;P:I'l'|||I- foraminal ermntion LIMPESSINe Oie) in_ # ease in which tension was so great
as o peecssitate removal of the lnminee of the atlas and carrving the dural ineision to the atlas before respiratory
embarrassment was relieved,

marked pressure cone and the cistern empty, cortex will immediately oeelude the small
opening and it is far safer to immediately tap the lateral ventriele than to venture upon a
further enlargement of the opening.

To tap the ventricle the sealp is drawn back in the subaponeurotic
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laver as shown in Fig. 242, and with a burr a perforation is made about 3 or 4 em. above the
superior curved line and 2 em. from the midline.  Through this apening the blunt cerebral
aspirating needle iz introdueced slightly upward and outward, and with a good visualization
ol the ventriele the first tap rarely fails at a depth of 4 or 5 em. 1o reach fluid.  The needle
i= left in place during the remainder of the exploration and serves as a great safeguard against
medullary pressure. 1 have never seen any aceident whatever from this procedure, which
must have been earrvied out in over a hundred eases of cerehellar tumor.*  Indeesd on many
oceasions when hemorrhage from the extracranial tissue and the bone is particularly trou-
blesome, the intracranial tension has been thus lowered hefore the completion of the bone
defect with immediate marked lessening of the tendeney of the tissues (o bleed.

After the ventricular tapping the dura will lose its tension and can be safely opened.
Care must be taken in crossing the median line, for the sagittal eerebellar sinus may e of
considerable size and the cerehellar falx may penctrate in some cases for a considerable
distance.  As the midline is erossed the cerebellum should be held away with a spoon spatula
and the sinus may be caught, before division, with silver elips.  Stellate incisions of the
membrane to the margins of the bone defeet are then made and the hemispheres fully
exposed,

At this stage of the operation il there is any doubt of the diagnosis the two hemispheres
should be compared for differences of tension, of form or of vaseularity.  An intracerchellar
eyst can usually be detected by palpation; an involvement of one hemisphere rather than
the other by the displacement of the midline structures.  Particular attention should be
given to the conditions at the foramen, where o marked Pressure cone may forbode ill.

An extensive foraminal herniation of the cerchellar tonsils (Fig.
248, however, iz not 20 apt to accompany cerchellopontile lesions as intracerebellar tumors:
indeed with some of the acoustic tumors in the series there has been but little displacement
and a large posterior cistern is present.  In only one of these operations for an acoustic
tumor (¢f. Caze VIII) has it been necessary, in order 1o free the medulla, to resort tot he
deviee of remov ing the posterior arch of the atlas (Fig 249
and to carry the median ineision of dura to the upper edge of the axis.§ This procedure
may be a life-saving measure in desperate operations for cerebellar tumors which have pro-
duced a large pressure cone. 1t possibly would have resulted in saving Case XV on his
second operation had it been earried out,  Oweeasionally, as in Case 1V, the dural ineision
may be earried down through the foramen to the upper margin of the atlas and suffice 1o
free the herniation and secure spinal fluid without an actual laminectomy of the atlas.

VIIL. The ceposure of the tumor.  In the case of a presumable eercbellopontile-angle
lesion one turns his attention to the recess without these preliminaries, and, if the eranial
defect has been made =0 as to inelude the mastoid margin, slight pressure on the eercbellar
hemisphere with the spoon spatula gives aceess to the region.  The sigmoid sinus is first
brought into view and at a varving distanee bevond it the arachnoid attaclhiment or,
more often still (14 of the 29 eases), an actual collection of fluid en-
cveted within the arachnoeid is encountered. Onopening the eysi
anild T'.;l,['l‘fll":l.' lemgin;.. away the fluid with flat cotton j}ll‘Llj_u'l:-:, the surfmee of the Lumor
will usgually be seen.  Oecasionally, as shown in Fig. 250, the encysted fluid may be found
low down, but more often the tumors lie higher and deeper than was the one in the case from
which this sketeh was made.  Nevertheless the best line of approach iz toward the jugular
foramen rather than directly toward the porus,

As the story of the operations in this sories of patients will have indieated, the exposure

*I confess that this does not eoineide with the experience of others,  Fragier™ has
stated that tapping of the ventriele is fatal in its tendencies.

T Thiz was necessitated in an operation on one of the three patients admitted sinee
February 1st and not ineladed in the series.  The sketel (Fig. 2490 was made during the
operation on this ease, which was a very advaneed one, and it was necessary to remove the
atlas and split the dura to the axis before respiration, which up to this point had been greatly
embarrassed, waz fully relieved.
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of the growth may not always be 20 easy, even when one has considerable familiarity with
the region.  In many of the carly and gome of the later cases (e, g., Case XXVIII) the search
was not prolonged sufliciently far bevond the evst and in one instance the tumor was com-
pletely overridden and, being held back together with the hemisphere by the spatula, was
long overlooked. In Case XXV no trace whatsoever of the tumor was seen until the
greatly thickened nerve was disclosed entering the porus, and this was traced backward to

Fra. 250, —Showing exposiire of eneysted fuid within the arnchnaid overlying a tumor, from a sketch during
operalion.

the encireling euff of cerebellum before the major portion of the growth was identified and
exposed,

When the growth iz identified, it is posszible, with wet cotton pledgets, to wipe the
arachnoid, together with the erescentic margin of the cerebellum, away from the surface of
the tumor and thus to expose the lesion. The cerebellum, meanwhile, if protected by a
covering of wet cotton (never unprotected as shown in Fig. 250) may be held to the side by
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the spoon, or (as in Fig. 250) by a delieate flexible aluminum retractor made for the purpose,
It is true that the cerebellum tolerates injurics without permanent serious damage, but if
one desires the best possible funetional result every effort should be made to avoid any
trauma or contusion whatsoever,

IX. The treatment of the fumor.  T0 would appear from the deseription of most of the
operations recorded in the literature that attempts have been made, usually with the fingers,
to enueleate these growths in fofo with the almost invariable result of a fragmented lesion
and hemorrhage so profuse that packing has been necessary.  This without doubt has been
largely responsible for the exeessive mortality usually aseribed to shock.

Some of the German writers have attempted to subdivide their operative results into
two classes—those for large tumors and those for smaller ones—and there ean be little ques-
tiom but that the smaller tumors are more ia voranble, bot a=z o maiter of fact, mosi ]}.'1.1 ients
who at the present day eome to operation for such a malady will have a sizable growth.

I doubt very much, unless some more perfected method is devised, whether one of these
lesions ean with safety be totally enueleated . ®  Furthermore if, as appears to be the ease,
there iz almost always a projection of the growth into the porus, a stalk from which further
growth may take place would necessarily remain after most if not after all so-called ex-
tirpation operations.  The tumor is not only encireled by nerves, which are almost eertain
to be damaged—and a facial paralysis such as was produesd in three eases in this series
(ef. Fig. 160) is not a ;rll'.'lﬁ.'tl:ll post=operative sequel—hbut it may also be eneireled hl'..-‘ arterial
branches from the basilar of considerable zize.  The growth itself is relatively non-vaseular,
but it is the tearing of these surface vessels which produees the most serious complieation, for
they eannot be canght and ligated, and sufficient pressure to control them will inevitably
contuse the brain stem.

Owing to these considerations we have ecome in recent years to abandon the ides
of an extirpation and the usual custom is to bluntly incise or even to bi-
sect the lesion after it has been as fully exposed as possible, and by an
intracapsular procedure to enucleate as mueh of the con-
tents as possible (¢f. Figs. 251, 252, 253).f Thiz may be possible as a
single large mass (of. Fig. 19) or as many smaller fragments (¢f. Fig. 139). Such bleed-
ing ag oeccurs from the raw eavity may be readily cheeked
by the insertion, direetly into the cavity, of pledgets of wet cotton or of pledgets dipped into
some fixative (e, g., Zenker's solution), which should be at hand for immediate preservation
of the removed tissue if it iz to be properly hardened for subsequent study.  The more
vellowish the twmors, amd eonsequently the more fatty and less fibrons they are, the easier
they are to enucleate by this method. §

A long-handled DBlunt spoon similar 1o a gall bladder scoop is vsed for the purpose of
enuecleation, and despite the fibrous appearanee of these tumors on seetion the tissue is soft
enough to be readily scooped out in this way., One ean usually tell when he is near the
capzule, though, as stated, the enucleation has been overdone in one or two cages with re-
aulting facial paralysiz and oceasionally one sees twitching of the shoulder, which indicates
nearness to that part of the capsule overlain by the aecessorius and adjacent nerves,  Often-

—— e e - e -

* Lejschner eredits both Clairmont and Fiselsherg with a reeovery after total remowval,
and Jiane,"™ a Roumanian surgeon, has recently reeovded another ease, but the experience
with Case Vin this series leaves one o little skeptical and T have learned that the tamor in
one of the so-called suecessful enucleations reported in this country has proved to be a
meningeal endothelioma and not an acoustic tumor,

f Dr. H. J. Boevé of Rottendam writes me that he has had a sueceessful operation of
this type with an intracapsular enueleation, and he s told by Dr. Brouwer that it is the only
patient in the Netherlands who has survived the removal of a tumor of the VIIY nerve.

1 In a recent case, operated upon since the completion of this report, the tumor had
undergone a marked degree of fatty transformation, and after it had been so far enucleated
that the i_.u']*;lll[" hf‘l-.illl 0] L‘{}I]_"llj\;l' it was IH;H:SIIII[ with but hittle diflie l||l".- {43 5l rlp st of
the remaining shell away from the enelosing arachnoid (Figs. 254, 255), but even so the
enueleation was not total,
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Fig, 252

Fig. 253

Frcs, 251, 252, 233 Showing the method of treating the tumor by an intracapsular enueleation,
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times the thin eapsule, when unsupported by its tumor content, may collapse into the field,
and the templation is great o strip it
out, and though fragments of con-
siderable size may be thus removed
(Figs. 254, 255) the proeedure cannot
be unreservedly recommended, as it
was in =0 doing that the hemorrhage
occurred which led to the operative
complications in Cases VIIT and XIX

and the ultimate death of  these Fig. 254 Fig. 255
i . : L T - - Fuas, 254, 255 —Showing the large fragment of cap-
patients, and in Case XXIX 1o a sule: representing the lower pole of the tumor removed as

\\'ili{‘-ﬂl}l‘l"':’l[l injurv of all the .;!.tlj:'ll."'[“lll- one piece at ond of endcleation, rom o ense operated apon
‘ during March, 1917,
nerves.,

When s much of the tissue has been removed as seems wise, the angle must

Fia, 256 —Showing early stage of closure of the :|u‘4tl:!h incision, the clamps identifving the cormers of fascia
andd mg=ele being drawn ap.



268 TUMORS OF THE NERVUS ACUSTICUS

be left completely dry before the dislocated cerebellar hemisphere is allowed
to settle back in place again and preparations are made for elosure,

X. The wound closure.  This stage of the operation, usually lefi to an assistant, i= no
less important and no less diffieult, if properly done, than is the approach to the lesion.
Indecd if the patient is to be given a zound neck and the post-operative leakage of cerebro-
gpinal fluid from the wound is to be avoided, the most aceurate closure in layers is neces-
sary. In the average case it takes fully fortyv-five minutes to an hour to get in and as long to

Fia, 257 —Showing further stage of the elosure in layers,

eloge, so that, with the allotment of time for the treatment of the lesion, many of these
operations from the beginning of the anwsthetization to the final closure approach or even
exceed a three-hour period.

To take the strain off the flaps, the mass of clamps on each side is supported by the
assistant who stands at the top of the head, and the four clamps, placed as deseribed, on
the corners of muscle and fascia are drawn up as shown in Fig. 256. The vertical
incision is then closed aceurately in several layers, three of which are indieated
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in the sketeh.,  Fine, waxed, black silk sutures passed on eurved Freneh necdles are used
throughout and tied three times so that they may be safely eat almost at the knot, thus
avoiding any but the smallest amount of buricd material.

The transverse incision is then sutured in turn, the crutch sup-
porting the patient’s head being raised and the neck extended slightly so as to facilitate
bringing the edges together. A layer of interrupted sutures in the muscle (Fig, 257) is
followed by a more sceure second layver in the fascia and a third layer toaceurately

Fie. 258, —Showing method of closure of sealp aver buried layer of fine silk sutures " cut on the knot.” approxi-
mating the galea,

approximate the galea. Ths layer not only eatches all of the vessels
of the sealp but holds the edges of the sealp so elosely together that cutancous sutures
are only necessary in order to get an exaet approximation of the skin edges.  For this pur-
pose fine round cambric needles are passed before tying, so that the wound edges may be
“heaped up’ and a broad approximation secured (Fig. 258). Unquestionahly a continuous
suture iz quicker, but it does not give equally exact union of the edges nor ean it be left so
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long in the tissues, and the wound is of such magnitude and in such a position that 1t should
be left until completely healed before the first dressing 15 made.,

If precautions are not taken to have an absolutely secure elosure, layer by layer, cere-
brospinal fuid will find its way out, and though in one case in the series (of. Fig. 108) it
ot through the museles under the zealp, in no instance hag an actual leak oceurred nor
have 1 seen such an aceident in any cage of cerebellar operation for many years.

The different point of view of various clinies in regard to these wounds is best seen in
the menner of closure and the jj||!|1_||‘l:1|:||'|' ||-|:,-|:'t--l MM it. ||u|':~'|:-_\'. for 1'x:1|:|t||.h'. ;|'|1.'.':1_1'.-a
favored a loose closure of eranial wounds so that an eseape of cerebrospinal fuid would
oeer, 1o is the eustom of the German elinies to drain these wounds and in many cases a
pauze pack leading from the recess has been left leading from one angle of the ineision.

Attention mav be called 1o
the fact that no vessels
whatever are tied dur-
ing the operation—in
other words, no bits of tissue
are strangulated by an eneireling
lignture, Such vessels as are
divided in the extracranial tis-
gues are occluded by the ap-
proximating sutures  scrially
placed as the clamps are re-
moved when the wound 12 elozed,
If the margin of the dura bleeds
it 15 caught with siver clips, a
deviee deseribed elsewhere,® and
if bleeding oceurs from  the
nervous tissues themselves v s
controlled by the placement of a
iragment of raw musele,

The minute black knoiz of
the iron-dyed silk, it may be
added, make very useful land-
marks In ease a subsequent ex-
ploration is necessary, for they
remain  praciieally  unchanged
for vears and it is possible to re-
trace one's former steps by their
aldl on a zecond or o third
gesgion, such as was necessary
i i in Case XXVIII. These small
knots of fine black silk are
]Jrnh:uh]}.' stronger Tor their size
and are far better tolerated by
the tissues than any other suture material, provided no tissue is strangulated m ther

Fro, 250 —Case XXV, Showing size amd extent of orginal dressing.,

placement.

Special emphasis should again be laid on the importance of a secure
and separate elosure of the galea by buried sutures in all cranial
wounds which are to resist tension.  Another P s of thiz, in addition to Ht"'lll'il,"-'. i
a eosmetic one, A sealp wound which is otherwise closed tends to part and to leave a broad
ugly sear owing to destruetion of the hair follicles.  An example of this is seen in Fig, 24,
which mav be compared with the ]rim1r;g_{|';||1h_-: of other |r;Lri1r:11:-a alter operation 1n whon,
ag will be seen, the hair grows from the very edge of the fine

linear sear.
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XL The dressing. A temporary dreessing i applied and the patient is
usunally left unmoved on the table until conseciousness is
regained, amd in oa gerious ease in which respiratory  diflicalties have oceurred,
still longer.  In eritical eases the mere change of position feom face 1o back may be enough
to bring on a period of rhyilimic respiration or, indeed, lead (o its cessation. Tt is for this
reason that a comfortable posgition on the table before the anmsthetie is started is all -
portant.

[ am not sure but 1

it we overdo the sige of the dressine which = applied when the
patient is finally moved.  We have adhered from the ontset to a large hood dreessing covered
by a laver of well-starched erinoline (Fig. 2590, This comes down onto the therax and holds
the head and neck reszonably immobile for the ten davs it s worn.  Patienis inoa bed
eapable of being elevated ean =it up in a few days and owing to the large dressing and its

firm support convaleseenee is veasonably free from disecomforts,  The dressing remains
unchanged for from 10 1o 12 dayvs and at the end of this period (he silver foil over the wonnd
will be found erisp and dry, the sutures ean be safely removed and the wound left without
special support (Fig. 260).

Fro. 260,—Case XXV, Wound on tentl day t deossing on removal of superficial sealp sutures,

All of these wounds have healed absolutely without reaction, as seen by the photographs,
and even a stiteh abseess with the fine, iron-dyed sutures is unknown.  An infected wound
or meningitis following a elean cranial operation is practically inexeusable at the present
day.”

As mentioned when digeussing the preparation of the wound, it is of distinet advaniage,
particularly to women, if the shaving is confined to as small a field as is reasonably safe.
For though it may not be their customary eoiffure, women nevertheless may, as shown n
Figs. 261 and 262, effectively coneeal the operative fiekl as soon as the dressings are remnoviid.

* The series of photographs (Figs. 241, 242, 259-262) were taken of a single patient,

{ase f'{x‘l.', to illustrate this context,
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From the outset this operation has seemed to possess certain advantages
which are lacking mm  those heretofore  deseribed. Htll”‘h [|']("_'|' liec 1n
the wide bilateral exposure of the posterior sur-
face of the cerebellum, and this, combined with
the early evacuation of cerebrospinal fluid, serves
to promptly relieve the intracranial tension which
in turn permits of sufficient dislocation of the
hemispheres to expose the recess without jeopar-
dizing the medullary centers or traumatizing the
adjacent cerebellar lobe. Moreover, carefully planned hemos-
tasis not only makes it possible to carry the procedure through

Firas. 261, 262 —Caze XXV, Photographs on patient’s dizcharge the 21st day, illustrating manner of concesl=
inE the DEraLive Field.

in one session, but justifies an exact reapproximation of the divided
tissues in layers without drainage, thereby greatly lessening
the risk of post-operative complications as well as giving the patient a
sound and presentable neck. The large cramal opening, furthermore, serves
as an effecetive palliative measure not only against the pos-
sible early cedema but as a future decompression in view of the almost inevi-
table continuanece of the f_l;t':ﬁ";ll].

Some of the imperfeetions of the operation, as it
has been outlined, lie in its magnitude, the expenditure of time,—for one
could hardly undertake two such procedures in a day,—and the fact that a
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partial intracapsular enucleation is advocated at the present time rather than
an attempted complete extirpation. These, however, are drawbacks which
must necessarily characterize all operations for tumors in this difficult region
il they are undertaken with due precautions and respect for life.

The technical details of the performance, as is true of all elaborate opera-
tions, have been gradually developed.  As defects in the method became
apparent from case to case, efforts were made to control them: as errors in
judgment were committed they were so far as possible avoided in later opera-
tions. To this can be attributed the fact that we find four post-operative
deaths in the first ten eases and only one in the last ten.  The fatality in Case
I demonstrated the necessity of head and shoulder supports.  The aceident
of a respiratory fatlure in Case IV was a valuable experienee from which was
learned the possibility of carrving through an operation under artificial res-
piration and of freeing the medulla by continuing the dural ineision through
the foraminal region to the atlas or, as in the first operation in Case VIII, even
to the axis after removal of the laminge of the atlas.  The comparative ease
of an intracapsular enueleation was first learned from Case IV, but the same
case has demonstrated that it 1= not a permanently curative measure.  The
hazards of attempting too radieal procedures in the direction of total extirpa-
tions was a lesson drawn from the series of fatalities in Cases VI, [X and
X, but it was learned from Case VIII that a two-stage procedure after failure
at the first session promises little, and from Case IX that these patients should
be left in position on the table until out of their anmesthetic, owing to the risks
of early change of position (¢f. also Case XV). It was learned from Case X1
that inhalation pneumonia may be forestalled in case of post-operative deglu-
titory difficulties by temporary recourse to nasal feeding, and also that tran-
section of the eerchellar hemisphere is a very poor way of getting at one of
these growths (¢f. alzo Caszes XV and XXVIII) and, therefore, that the open-
ing must be made far enough to the side to make this unnecessary. The
lowering of tension by a ventricular puncture, since largely utilized, was first
undertaken in Case X, and Case XV shows that even a large tumor may be
entirely overlooked during an exploration, which probably accounts for the
number of uncertificd though presumable acoustic tumors in our operative
SET10S.

STATISTICAL RESULTS

The proof of the pudding is in the eating: the advantages of one operative
method over another for a given lesion are told by the results.  These in the
ase of any operation may be measured in various ways: (1) by the per-
centage of immediate or early fatalities; (2) by
the post-operative complications which endanger
or disturb the ease of convalescence; (3) by the de-
gree of relief from suffering or avoidanece of such
sequels as blindness for the survivors; (4) by the
capacity to resume a former occecupation; (5) by the
duration of the period of partial or total relief;
and (6) by the measured prolongation of life. Unfor-
tunately the only one of these on which surgical estimates are usually based

is the first—the mere operative recovery—whereas statisties of the ultimate
18
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result are rarely given and, it 1= to be admitted, are exceedingly difficult to
assemble and to properly estimate,

(1) The operative mortality. This in the ease of cerebellopontile-angle
tumors, the majority of them as we have seen being acoustic tumors, has been
variously estimated-—though always high. This 1= so both for the ecases
assembled from miseellaneons reports in the literature as well as from the
reports from individual elines.

Henschen™ in 1910 collected 43 eases with partial tumor remaoval of which
only 8 lived for any length of time.  Leischner's'™ statisties, gathered in 1911,
including 10 cases from Eiselsberg's clinie, gave a mortality of 70 per cent.
According to Fumarola® Irause had only 4 recoveries in a series of 30 angle
tumors (86.6 per cent mortality) and Eiselsberg in 1912, 4 recoveries in 12
cases (660 per cent mortality).  Tooth's statisties™ of the operations with
removal, complete or partial, of extracerebellar tumors during the yvears 1902
to 1912 at the National Hospital give 24 cases with 17 deaths attributed to
the operation (708 per cent), whereas 11 out of 12 cases suecumbed after a
mere suboccipital decompression for tumor (91.6 per cent).  In the 70 cases
of which Henschen found record between 1910 and 1915 there was a 68.7
per cent mortality.

shocking as these figures are and desperate as the condition must be
which justifies operation attended with such high risks, it must be acknowl-
edged that they represent the experience of surgeons who at the time of their
report had had but few eases, and whose later records would have been far
better.  After the first operation the surgical mortality in the writer's series
of acoustie tumors was 100 per cent.  After the first 10 cases it was lowered
to 40 per cent, after 15 cases it had dropped to 33.3 per cent, after 20 cases to
30 per cent, after 25 eases to 24 per cent, and after 30 cases to 20 per cent;
and it must continue to fall until it drops to 10 or to 5 per cent or better, even
though the total figures must carry the burden of early inexperience. In
the Baltimore series of 11 operated cases the mor-
tality was 35.4 per cent, in the Boston series of
18 it has been 11.1 per cent, and it may be pointed out not
ulﬂ}' that in a number of these ]'l:irivllt:-x more than one o PEeras-
tion has been performed, so that the operative mortality
would be considerably lower than the ecase mortality, but also that there
have been an equally large number of cerebellar operations for presumable
tumors of the angle which have not been surgically verified, all of which
have recovered except the two ineluded in this report, one of them, Case VII,
dying from the consequences of a misdirected operation over the cerebrum,
and the other, Case XV, from the immediate effects of a second negative cere-
bellar exploration.

(2) The convalescence.  Thiz iz disturbed chiefly by the confinement in the
large erinoline dressing, which may be unnecessary but, being fearful of too
free movements, it has seemed to us the lesser of two evils.  The relief of head-
ache more than atones for the slight discomforts in the wound itself, and though
dizziness, vomiting and dyvsarthria may persist for a time, or even be in-
ereased, they usually subside in a few dayvs.  The assuranee of primary wound
healing without a drain or cerebrospinal-fluid leak goes far toward easing the
recovery, and as a rule the patients should be sitting up in a reclining bed in a
few days.
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(3) The degree of symptomatic vrelief.  This is diffienlt to estimate, buf it is
usually enormous, particularly on the =ide of the general pressure symptoms,
and there is often considerable amelioration in the loeal manifestations, even
after a simple decompression with the mere free opening of the obsirueted
lateral cistern. This is well shown by Case IV, which, though histologically
unverified, has, in view of the distended porus, been ineluded in the series as a
tvpe case.

Another important rvesult i the saving of vision. Unfor-
tunately at the time of their admission all of these patients have shown
amarked choked disc or its late effeets. Cases IT and XXX
were already blind.  In six eases (e, g, Case XXVII) vision on admission
was reduced to shadows and in three of them mere hight perception (e, g,
Cases X1 and XII) has been retained following the operation.  In eighteen
there was an advanced grade of choked dise, usually with beginning secondary
atrophy: of the fourteen survivors five retained normal vision, five retained
useful vision, and four impaired vision. In the remaining four (Cases VIII,
xlll., _\;}:[l :1“{1 IK"\'I] Ih[|I III'U{'I"FF Wis l'[}ltlj]:l.l':ll_i\'l_"l:f l,";l!'ll:'n.' :J_IIII ”llt'rll.’ll.
vision has been retained by the three survivors,

It has taken many vears and much insistance to make the profession
appreciate that a choked dise is a mechaniecal process
due to tension which ean be surgically relieved even though a
localizing diagnosis cannot be made. It will doubtless take many vears more
to make them feel that it i somewhat disgraceful under
these circumstances to permit a patient to be-
come blind or even to allow the process to advance to such a
stage that vision becomes impaired,

(4) The reswmption of a former occupotion.  When this entails stress and
vigor and manual dexterity, it possibly could hardly be expected after an
operation for an acoustic tumor which has veached a large size.  Most of the
women, however, have been able to resume their houschold duties. Thus a
patient (Case IV) with an unremoved tumor, despite her local symptoms, has
led an active life, and for the past five vears sinee her hushand’s death has been
able to conduet his large affairs and bring up her several children practically
unaided, Case V, on the other hand, with the twice performed enueleation,
though free from discomforts and able to be about, must be regarded as more
or less of an invalid. Case VI was able to resume aetive work on his farm for
three yvears. Case XI has been, owing to her persisting ataxia, a distinet
invalid for the five vears and Case XI1 for the same reason is hittle better,

The *“subsequent notes’ appended to the more recent eases in the Boston
series give a much better showing, and for the time being Case X111 has been
a wage earner and Cases XIV, XVI, XX and XXVII would be except for
their lowered vision. Cases XVII, XVIIL, XXI, XXII and XXV have
largely resumed their former activities, and in regard to the later patients in
the series, all of whom have so far done well, it 15 too early to speak on the
ground of oceupation.

Good as they are, these results on the basis of a wage-earning capacity
would be far better had the operations been undertaken even a few months
earlier, and I hope to see the day when the proportion of blind to seeing pa-
tients admitted to the chinie suffering from tumor 1s materially diminished.
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(5) The duration of relief. A certain measure of relief from general pressure
svmptoms is likely to be permanent.  The outlook for permanent relief from
local symptoms 1= less bright.  Just how long the relief may last :It?]}{fn{is i
many factors—the =ize attained by the tumor at the time of the operation, the
|'upi:-Iit3r of its growth, and the relative thoroughness of the enueleation. It
will take a mueh larger series of caze= than the present one and a much longer
period of time must elapse before one can speak with any accuracy on this
score,

Though there are exceptions in the series (with extremes shown by Case
IV, whose period of relief has persisted 7 years and 10 months, and Case VII
who had but brief relief after a decompression) I would regard a t hree-
year period after a wide decompression and par-
tial enucleation as a fair estimate of an expected
period of relief before a return of pressure svmptoms. This esti-
mate 15 of eourse based on an experience with large tumors, and doubtless
with small ones (e. g., Case XXV) it would be much longer.,

It is a natural expeetation that this procedure will come in time to be done
more frequently and at an earlier stage of the growth, and this will mean far
more perfect recoveries with, perchance, an oceasional total enueleation which
will mean a permanent eure.

(6) The prolongation of life. The mere lengthening of life is not a desirable
basis on which to estimate end results unless the life has been made better
worth living. I ean hardly believe that such a result as was afforded by the
primary decompression in Case XV was worth while, and it was this feeling
which led to the second, ineffeetual and disastrous, attempt to reach the tumor.

It is hardly possible to estimate the duration of life without operation,
though Tooth'™ has attempted to do this, and finds for the group of extra-
cerebellar tumors in his series that 11.8 months represents the average sur-
vival period if the cases are left to run their course.  The only verified case in
the writer’s series which was not operated upon, Case XXX, lived only seven
months.  This all depends, of course, on how early the diagnosis ean be made
and the size and rapidity of growth of the tumor at the time the patient comes
under observation.*

It may be presumed that the majority of the patienis in this series had not
long to live in view of the comparatively advanced symptoms at the time of
their admission. Cases 11 and 111, both of whom had an advanced process,
one with blindness and the other nearly so, both survived over three and one-
half years after the decompression with removal of but a small fragment of
the tumor, and this may perhaps be taken as the average expectation of life
under these cireumstances, Then, too, Case V after about the sume length of
time,—namely, three and one-half years,—had a return of symptoms, with a
secondary operation and again a period of relief which has lasted four years,
However, Case VI lived 6 years and T months after a similar single operation,
the disease having been allowed to run its further course without intervention,
Of the cases in the Boston Series it is too early to speak: they certainly
should average far better than those in the Baltimore group.  Even as they

=

* In his estimates of the survival period of tumors with and without operation, Tooth
unfortunately does not dwell fully on the acoustic tumors, which probably are represented
by the extracerebellar “fibrogliomas.” These he is inclined to include with the gliomas
proper, the average survival period of which he estimates to be 10.1 months,
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stand, leaving much to be desired, the results are far more encouraging than
any heretofore reported.  Sieskind,"™ writing in Oppenheim’s clinie, from
whieh a goodly number of these acoustie tumaors have been referred for opera-
tion, states that the operative mortality would be much higher than is usually
estimated if the fatalities that immediately follow operation, or oceur very
shortly after, were included, and points out that of all Krause's suceessfully
operated cases only one patient was still iving in 1908 at the time of his report.
According to Leischner, the longest recovery after operation in Eiselsherg's
clinie at the time of his writing in 1911 was 18 months.  Of the thirty-six
operative cases in the extracerebellar group (doubtless including the more
favorable meningeal as well as the acoustic lesions) in Tooth’s'™ series from
the National Hospital, seven of the verified eases were regarded as recoveries
(4 =till living after 7 months to 8 vears), giving an average survival period of
thirty-nine month=: of the twelve unverified though decompressed cases only
one survived, for three years.  With these figures before him, Tooth’s state-
ment, to the effect that one must not allow his judgment in regard to opera-
tions to become biazed by a few brilliant sueeesses in the face of a preponder-
ance of fatahties, can be thoroughly sympathized with.

These unfavorable reports are quoted not in an odious spirit of comparison,
for the writer realizes that in 1908 and 1911 and 1913 his own results were
none too encouraging, but merely to show that with a better method and more
painstaking type of operative procedure more favorable results may be re-
corded today.

In the accompanyving Table 5 there have been gathered the data from which
the surgical end results of this series, =0 far as possible, may be computed.
There are many elements to be considered, the time which has elapsed sinee
the onset of recorded pressure symptoms appearing to the writer to be the
point from which the expectation of life in an unoperated case could be most
safely caleulated. The table shows that in this series the average duration
of svmptoms before the patient’s admission was about six vears and the aver-
age duration of evident pressure symptoms about fwo years, evidencing the
fact that the average ecase was an advanced one. The ease mor-
tality has been 20.7 per cent, the operative mor-
tality, based on the number of suboecipital opera-
tions, 39 in all, has been 15.4 per cent.*

Most of the fatalities, 1t will be observed, oceurred in cases with extreme
pressure symptoms, but it is safe to say that the likelihood of a fatality de-
pends as much upon the character of the operation performed as upon the
size of the tumor and the stage of the syinptoms it has produced.  Neverthe-
less it 15 to be hoped that we may see these cases operated upon at a period
averaging at least two vears earlier, on the first appearance of general pressure
symptoms, for it will be quite possible under these circumstances not only to
lower the mortality figures practically to zero, but at the same time to com-
pletely forestall the loss of vision. Unguestionably for this most difficult
type of tumor far better operative returns may in the future be expected from
our own and from other clinies.

* Bubsequent to February Ist, when these noteg and computations were made by Dr,
Cushing, four other patients were admitied to the elinie and operated upon with the usual
procedure, with excellent surgical results,  If these eases were included, it would lower the
case mortality to 18,1 per ¢cent, and the operative mortality to 13.9 per cent.—L. 1.
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One cannot gauge the benefit of operations from figures nor ean one chart
or tabulate such factors as relief from pain and preservation of vision, and so
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to prove almost anything the author desires, no matter how honest he may be.
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