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[Following is the trauslatien of an article
by B..G. Yegorov entitled (bosnoveniye 1 Me-
todike Totel'nogo Udslenive Nevrinom VILf
derve, (fngiish verslon above), in VODTOSy
_ - Heyroknirvurgil (Problems of NeurosuTgery )
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In 1949, B,Y,C}a Yégafcm published a monograph,
‘f}?{;.é%:gﬁnama of the VII Nerve", in which the results were
f'sumzﬁarﬁzeé of & éoﬁiparaﬁv 1y small number of obéefvati-qns
mé;df: at the insﬁ.ﬂ:até of Neureaﬁfgér*y of the .&cadeniy of Medical
Sciences USSR fmeni N, N, ﬁurdeﬁko (136 patients operatea
from 1932 fhfcu:gh 1%0), In the 1n0ﬁ.0grajg;11 a c(;nc:e?tion was
'preéaemeél of the histogenetic and morphological unity of
_mearinomas, and iﬁswaia shown that ’t;h\s:i:% pgi&merphism depends
on exog&fixous and emdngen&us causes and is brought about by

regressive and involutionary changes.

Clinieal analysis, the study of the pathogenesis, : .
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morphology of the tumor and the late results made it possible

" even at that time to asscri thai the neurinoma is a benign tumor,

grows slowly, déve'!.op.s chiefly 'irom th» vestibular portion of
the VIII nerve, and ;J.mos.t 2lways from the segment of it which
is Iw.:»c&té-d within the infuvdibulum of the intcrnal au.difory
meatus, A neurinéma nodule which iz completely removed does
‘not recur, but parts of a tumor nodule left behind during the
operation very frequently continue to grow, but never undergoe a
loss of &iﬁ‘»erentiation cr malignant degeneréx!:iom

We consider these principles to be correct,and we cannot
make any chaﬁgés or corrections at the present time, when the
number of our observations at the Institute has reached almost
1000,

The data of the surgical anatomy and operative approa.ch |
for the VIII nerve neurinoma have not lost their value at the
present time either,

During the period when the monograph on the VIII nerve
neurinoma was being published we shared Cushéng's viewpoint
concerning the metho‘ds of approach and removal of the tumor.
At the Institute, for a long time we adhered to the method

proposed by this author (crossbhow-shaped approach), and fhe

-2
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neurinomas were remo.ved by means of enucleation by the
Cughing method,

i}espi;te: the fact that'the crossbow- shaped approach with |
enncleation by the Cushing method WAS ksﬁawn so convincingly by

Lo
!

the author to be one of the best, gentlest and one that reduced the

(3

mortality rate, camsi&érable operative experience in the removal
of neurinomas hf”t}ﬁa rethod indicates definitely that it still
needaﬁ ré?isiam | | |
In 19 52?.; “at the Institute rore than 600 r;béervaﬁtjm; were
T accumulated on pé‘ti’eﬂts.;ﬁperaﬁe’d for ;-V_'III nerve tumors, - An
analysis of these observaﬁ:ia#s-le& one of us {B, G. Yegorov) to
the com*ic*;mu that t.ﬁ.e crossbow-shaped -C‘ushitxg approach lca"ﬂ'
be vatmcess&fu}iy substituted by a genﬂ.er,' less traumatic paramedian
approach, Whit:h shortens the duration of the operation and is beﬁter )
tolerated by the patients, A conxmu,ﬂi‘c‘ét‘ian about the surgical
mﬁ&tomy and teﬁ}iniqu.@ of the operation w'a\s‘ publ‘ishﬁé ‘b“y B. G,
Yﬁigarmr in the‘_jnw.fnél "Voprosy neyrokhirurgii [_fjmrnblema of
: N&Q_rm%nrgefﬂ” No 3 for 1952,
| The majority of neurosurgeons had a reserved attitude .
toward W, ,Daqd'y's suggeation.(likz’z‘.)‘ that the VIII nerve tumo?r

be operated ‘i".adically,' despite the fact that in 1941 he reported

- T
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that after total removal of the tumor the postoperative moftality

.was equal to 2,4 percent, Such a very great NEUTOAUYZLON 356

Cushing in the book ''Intracranial Tumors" describes his
vacill#ﬁ(;ns in thelchoicé between énucleaﬁon and totai i‘err;oval
of the tumor, At that time, he had performed six operations of
total rer'nox.ral of a tumor nodule, and he again shifted over to
enucleaﬁon. N, N, Burdenko in 1937 wrote: "if we compare

the results of the operative treatment of VIII nerve tumors by

the Cushing method and by the Dandy method we have to draw a

very reserved conclusion 23 to the advantages of the radical

~ operation, While

radical removal of the tumor is not ideal, we must

nevertheless consider that at the present time, when the method

“has not been completely worked out and when the early diagnosis

of the VIII nerve tumor is still a rare phenomenon, the operation

of Dandy must be called the method of choice'.

A study of the statistical data of the Institute of Neurosurgery
as well as the data of 'Oli\?ecrona,3 Horrax and others shows the

. following: despite the fact that the immediate postoperative

mortality rate after operations of removal of VIII nerve
neurinomas by the method of enucleation has been brought to

—71} -
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a negligible percentape, the late mortality in the patients '

opersted (particularly according to Horran'e statistics) reaches
50-60 percent,

Our immediate and late results of operative removal of

1

VI nerve neurinomas by means of Cushing enucleation show

g2

that during the first month after operation 5,3 percent died,
and in pericds up to five years after the operation 20,7 percent

s,

of those operated died,  The pefcen‘cage of recurrences after

the &pér:ﬂ;ive removal of the VIII ':ae:x*vev tumor b.'y' means of
¢z1u,c}.eatian mfﬁ:imms to remain high; as i’ar'_as “tha mortality
rate is concerned after total vemoval of the VI nerve
ne‘grix’;ﬁsmam ‘a‘:cccréing to the data of Olivecrona (1950), it is
equal to 23. 5 percent,

In comparing ,thé. mc»ﬁa'ii_t}r ratesafter enucleation and
total e:ﬁir.j;;a.tfigm ci the tm"nor, the amnclusion should be drawn

that they are different,

It $iould be emphasized, however, that total removal is

- a guarantee against further recurrences; enucleation never is,
. . These are the reasons which compel us to revise the method of

enucleation which we have adopted and to share our small

experience on details of the method of total removal of VIII

nerve neurinomas,
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Obser{?atiens show that recently the number lof complications
in the postoperative period has been reduced which had previonsly
caused the death of the patient, For this we are obliged to the
injection of g'érxglic}.ﬁ-—blbtk.iﬁg agents, potentiated anesthesia, ’
an improvement in the op.erativﬁ techrique and, finally, to fhe
appearance of a number of auxiliary diagnostic investigations
which make it possible to makc a,u early diapnosis,

It must be‘ supposed that the introduction of the methods
of early diagnosis of the VIII nerve neurinoma can reduce the
postoperative mortality rate and the p03toperati§e comnplications
to solitary cases,

Before presenting the method of early diagnosis and total
removal of the tumor nodule, we shall permit ourselves to
mention some data of surgical anatomy in the presénce of the
VIIL nerve tumor and discuys prablems of the blood supply of
the tumor nodule, |

Om_r observations permit us to determine the fact that the
matriz of the tumor, | with very rare exceptions; is lécated at -
the internal auditory r;veafcus.

The turnor not uncommonly éevelops from th‘e vestibular
portion of thé VIII nerve., This is. determined by the def«-zction

"l’
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of changes in the vestibular excitability with intact hearing;

»

anatomic investigation of

Henschen, Cushing and others (Fig. 1),

af Feurinoma fvom
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nerve;

- From the internal auditory meatus the tumor nodule, as
though on rails, travels along the course of the VIII nerve to

the midline (Fig, 2) in the direction of the cerebellopontine angle,

- o
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The twnor does not ﬁ.txvolve the VIII nerve throughout, In the
vicinity of the cerebellopontine angle in the glial portion of tha
aaditory nerve it remains unaffected by the tumor, and herc it
bas a kind of Ypedicle', The tumor nodule of the VIII nerve,

coming out of the internal auditory meatus, may take different

directions -- forward along the length of the lateral pontine

cisterns or backward to the foramen lacerum posterius,

VIII Derve lievxinows in Eeily Store of Devolopment,

seemtimor nodule.

'
m
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These grawth variants not 'uﬁcommoniy can be detected
even 'before the‘oﬁerﬂaﬁqn on fhe basis of a study of the successive
ozscufﬁmé.e of the clinical ‘éy*mptm‘ns.

In the f)a’st twe years the aﬁtéx').‘t‘fipnf“bf the Institute has :Beeﬁ f

o

concentrated on the study of ‘nei")plasms ‘gf the brain stem agd. ]
tarnors located near the brain stem, ';A;hong .t;he .’ta.ttez‘r5 mention

- should be made of tumors of the lateral pontine cistern, According
to the data of the Iﬁsti‘cu’te ofNeu:ogu‘rgery of the Acaderny of
Medical Sciences USSR, VIII nerve neuéinomas conétituté 94,6
percent of the turnors lo;cated'at the lateral pon‘t;me vciste*rn‘,. -
These iigufes are different from the data of Ténnis (19 56) .
86 pergent neurir-zomas of all the lateral Ciétern t‘;ux.nors, and
those of 01ixrer::.rona_(1952),‘ 89 percent, .

At the Institute bf' i‘{eurosuigefy»q‘f»the Aqade}ny of Medic'a}.
Sciegrﬁ;&s USSR 995 pétien§ s With VIII ng;vé‘_némﬁincmas‘»wer‘e '
upe*atad from 19 32 thro‘ggh 1960, |

A de{e_elapment of the svtatistica;llihétérié’l of the Iﬁstitute ‘
~showed that women are affeq:téd by the VIIi neljve'neuri,noma
fwice BS offtén as rﬁeng The age mést Aiféctéd is frém 25 to 50,
As a rule, the patiente 'a;ri'ive late ’f01~' qpe%afive treatmept, in
the stages of deve}dpmeht of large nodules filling the n;,najo_r

portion of the lateral pontine cistérn, The tumor nodules

PR o
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grossly deform the brajn stem and are intimately associated with
the vascular systen of the brsin stem ard ce ‘ebellum, Only in
the case of solitary naticris has the operaﬁ;"‘vev procedure been
performed in the early stapes of ﬁeveloprhent of the VIII nerve
n.euri.ﬁdm’., at @ time when the tumor nodule was lavge the size
of a cherry ov somewhai iav‘rger.

There are undoubtedly a 'n:sm':,ber of difficulties in the
problem of lines of early diagnosis of this dise.ase and the
elab.or‘ation of .carly jndications fbr operative treatraent, It seers
to us, they consist of the following: We can nm;er conﬁpletely
evaluate tbé dégree of anatomic and functional vdistuz.‘bances' in
the brain systems, the conductor é?stcmsg cells and ne‘rveé,
beginning with the block of ther. aad ending with cdmplete

destruction, These disturbances are br.ught about, as we

‘customarily believe, by a displacement of them or by a

compression by the growing tumcr nodule, It is known what

a richness ‘of compenéa’éions thie brain possesses, particularly

if the coﬁzpression ‘p'rocess develowed slowly., It has been known
for a long time, even since the time of Hippocrates, that an
intgrfalationéhip exists between (ks force and resistance, These
phenonﬁen:a a1“30 cccur under conditions of the development cf a

tumor nodule in the lateral pontine cistern, The brain resists {

~10-
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the pressure, and disturbances in the circulatory mechanisms
are smoothéd over,

This haé been neatly shown by observations made in i'%.he
laboratory of Professor S, M, Blinkov (sée the autﬁor's work ;
in this iasge). His investigations on continuous series of
microscopic sec"cions‘ of & deformed brain stem of a growing
VI nerve neurméma have shown that even with very gross
displacements of the brain stem with compression and
herniation into the opening of t’n.g tentorium cerebelli and in the |
presé‘nce of a cerebellary compression cone degeneréﬁon of
cellular structures md conducting pathways is miniméi, The
grea‘cést disturbances in function occcur as the result of
distutbances in the ciréiﬂation in the brain sf:e%n, pa'x"i:icula;rly
if they occur a-cdteiy in con‘negtion with op»eratiire trauma, The
functiqnal sigﬁ'ificance of anatomic structures, the topography
and the pr;mcipal variants of abnormalitié;s, pa,iticularly in the
presence of a pathologiéai process should be takein into
consideration and should be known Weil in order to avoid the
development of serious complications, This knowledge is
neéeissary for understanding the sequence of changes which occur

in the area of the tumozf nodule and for a correct and well founded
!
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'diag'nosi.s and operative interventipn.

An anatomically-physiologically grounded mc;thod of
oper‘atiye treatment eliminates a2 whole series of disturbances
caused by the operation itself; Flanned anatomically, the
op;eraﬁion creates conditions uuder which the chances for a
better recovery of function and working capacity will be much
greéter; the smaller the tumor the easier the operative procedure
and the greater t.he chances for a good postoperativ;a course,

Is an early diagnosis.poss.i"ble under modern conditions of
c}inical investigation in the neurosurgical clinic? Yes, it is
possible and we must strive -far»i-t toward it, No difficulties or
dal}gers exist in the technique of neurosurgical operations using
appfoachs to the tumors of the lateral pontine ﬁisterns, and for
that reason in cases whe;-e the diagnosis is not clear the problem
of c_:raﬁiotomf should be put., This operation not only does not do
any harm but it intfoduces clarity and frequently makes ‘it possible
to detect the early forms of the disease,

Numerous obsarvations of neurosurgeons have shown that
almost in 75 percent of the patients ‘wit‘n ne\irinomas of the
auditory nerve the first symptoms ‘of the disease are a less;aning

of hearing, ringing in the ears, dizziness or a disturbance of

]2~ . R
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equiliBriuzn without dizziness, Probably, these figures would

- be increased considerably if many 'middle-aged people did not

consider a slight lessening of hearing a manifestation of
physiological aging.

In patients with the initial forms of neurinomas
btologists ;10 not make the diagnosis of neurinoma fdrv a long time,
connecting the hearing difficulty with other diseases. This is
the explanation for wh}y patients in the favorable phase of the
diseasa do not go to a neurosurgeon for operation,

In the description qf the classic symptoms ’of VI nerve
tumors both in textbooks of neurology and in the classic works
a sum of symptoms and signs is given which ‘ai'e éhom only in
the far adyanced stages of tumor development, ’I“otal reméval
of thg tumor in this peried is more difficult. Aiter the operatioﬁ,
as a rule, the facial nerve is affécted on the side of the tumor,
and sometimes alsg thg %he c?aﬁia}. nerves. Not uncommonly,
conducticm symptoms are demongtrated {n connection With.the
development of secondai‘y vascular dis"curbanceé in the area of
the pﬁns and medulla,’

It is alwayé difficult to detefmine the duration of the diséase
in patients with auditory nerve rﬁeurinomas. Cases have been

-15. .
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described where the patients have lived to advanced old age, and
at autopsy a neurinoma of the anditory nerve has been found as a

chance finding, The duration of the disease is sometimes eqgual

;
r-.

The disease most freguently begins with local symptoms --

with a very slow reduction in hearing in one ear and not uncommionly

‘ringing in it, l.ess often, the disease begins with dizziness or a

loss of equili'briu%n without dizziness, Sometimes, a loss c;f
hearing or deafness is found by the patients by chance. Rarely,

a local pain behind the ear with radiaticn to the océiput or to the
orbit on ‘the‘side on which the tumor is located pre;edes the
ringing in the ear or the reduction of hearing, in women, not
uncomrmonly the disturbance in hearing is found during pregnancy,
In connection with a slow and gradual reduction of hearing and
good éom?ensation of the auditory function by the healthy ear,

as well as the frequent absence of ringing in the ears, the patients
not uncommonly

do not notice the slowly developing deafness.

In the early stage of the disease, when the size of the tumor
reaches 2-3 centi.x;xleters in diameter, an invéstigation of the
recruitment pheﬁomenon (Fowler, i\d. Dix, Hallopike and Hood
and others) is of great impoftance for the purpose. of

14
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. différentiéfcing between invalvement of the VIII nerve in the
cochlea or in the nerve root,

It has been determined that in case of cochlear involvement
tﬁe hearing disorder deéreases from the auditory threshold level ‘
with the increase in the intensity of the sébﬁulusv until a levél is
attained at W‘hi.ch the -séund is beard equally well By both ears
{positive "recruitment pheno@eﬁon"),, Ix; cases of nerve root
involvement, the patient will hear the sound worse on the
affecfed 5:&3& with any increasé in the intensity of the sound in -
the healthy and affected ears (negative '?recrnitrheut phenomeném“)'.
In addition to varying de;gree,s of loss of he'éring- in thé early stage
of the disease, a loss of véstibu.la.x func:t'i'o'n ‘of varying degree‘srmay also
be ﬁoted. Nystagmus may be absent, and when it is found if is
directed toward the healthy side, Oﬁ the affected side a reduction
in the corneal reflex and of sensitivity in the nose may be ‘:mfed
early, Elliot explains this by invél'vement of the m;torbportion
~ of the reflex arc in the facial nerve and not as an obligatory
involvement of the sensory portion of the V ner*;e. An almost
constant and early symptom is ;a loss of taste in the anterior

two-thirds of the tongue in connection with the involvement of the

intermediate nerve in the internal auditory canal in the

A3 . s
et e . .




process,
| During the early period of the diszease slight disturbances
in e.quilibrium may be observed as a manifestation of vestibular
insufficiency rather than as the r'eSuIt of an effect on the
cerebellum, bhecause in this stage the neurinomas are still too
small to affect it (Elliot).-
A normal composition of the spinal fluid or an increased
protein content of varying degrees may be found.
According to the data of the X-ray department of the
Institute of Neurosurgery {Professor M. B, K;pylﬁov), in
VIII nerve neurinomas there is a relative parallelism between
the otoneurological semiotics and the X-ray data found., In
approxiﬁlately 60 percent the presence of the cardinal
.roentgevnological_ sign of destruction of the internal auditory canal
is com‘bined with deafness; in approximately seven percent there
is destruction of the internal auditory canal in the presence of
hearing, which may be considered an "early' X-ray diagnosis;
;n 10 pe.rcent, the destruction of the internal auditory canal was
nét found, but in part of the cases there was an osteoporosis or
a thinning éut of the apex of the py&*amid.
| Apart from craniography, pneumoencephalography

without the removal of spinal fluid and vertebral angiography "
: -16..
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are of great importance in establishing the diagnosis of an VIII

_mnerve tumor,

In 1959, a monograph was published by B, Liliequist

- concerning the encephalographic diagnosis of tumors of the

s

lateral pontine cistern by mneans of the intraspinal in jecti.q};l_ of
a small quantity of air, ﬁy épacial piacgmex;t of ‘ché patieﬁ‘t"
during roemntgenography by thig method it is pc’s-sibl‘ie to ah{;,aix;
a well outlined répresérﬂ:a’cion oflthe VII vnerv"e t‘umdf, whethe;'
large or very small, This method makes it posaiﬁle to diagnose
the VIII nerve tumor in the very beginning sta;ge‘s aflde\?elopment,
at a time when it has not rabalc':h-eé the s;izé .o£ a cherry.’ This is
well shown on -the films px;e‘se.ntefi (Fig. 3). |

While the énceph‘alpgr‘aphic examination pérmits us to
diagnose the shape, size and location of the tumor noduie of
small dimensians early, in the case of.tum-ors m far advanced
stages of development, which by their mass fill out the entire

lateral cistern, the surgeon needs to have additionzal investigations

of the blood supply of the tumor nodule, which is attained by

vertebral angiography (Fig. 4).
The material of case histories and the study of brain

preparations of patients who died from VIII nerve neurinomas

- vesa Lo
,7 i




o

A

Ties 3.

TR - E PN
TII o nervae Loy

D Touy B

.
clstere wcmblens;

vontricles.



1

A

who had previously undergone operations by the enucleation

_method according to Cushing, both in the Institute of

Neurosurgery and the Academy of Medical Sciences USSR and
in other insti‘cutions, show that enucleation has a number of
negative aspects, which consist of the following: 1) No matter '

how carefﬁﬂy it is performed half of the tumor tissue almost

“always remains unremoved; in the best case one~third of it is

left; 2) fg&ical enucleation leads ‘to the develoément of a -
n‘um‘bef o% very severe conxplicationé; 3) enﬁéléaﬁon with a
spatula ' o readi;tyvleads to a rupture.of .the éumor
capSule.‘ |

| In the tremendous majority of oBservations of pperations
for the VII'I hervg neurinomas the capsule of the tumor nodule
has been found to be very fragile and fiiable; it is almo_‘s"c
imposgsible to grasp it with any instrument, This fact also does
not permit the sﬁrgeon to holci the capsule of the turnor nodule

securely in the process of scraping out the neurinoma mass,

It is permissible to scrape out tumor masses from under the

capsule only in the event the section of tumor being scraped out
by the spatula can be broug‘ht; out of the depth of the wound and
the capsule covering it can be seen by the surgeon, so as to

-19- )
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control the possibility of perforstion,

M. 4. Vertebral Anglogrephy, The shadow of & large tumor of 4he
lateral pontine cistern is seen, th: enterior portions of whiech
tumor extend into the middle fozsa. The superior cerebellar artery
ie dienlaced sharply upuard in am sre, '

T=mvertabral ariery; S--basilar artcz;y; H-=sunarior eceraehsllar artery;
Yuwnosterior corebral artery: Sm-vozoular netuork of tumor.
From these brief comments it becomes clear how
responsible and difficult the removal of tumor masses is in
depth, and particularly where the tumor is intimately
adherent to the medulla, pons or to the system of basi.lar.
arteries,
We have already noted that after enucleation of the tumor
frequently recourse has to be had to repeat operations in
connection with the continuing growth of the neurinoma. The

- repeat operations are difficult to perform because of the

- ':'O _ R
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scars after the first operation, the route of which always passes

B ‘ -
abundance of scar tissue which is present even around the

turmnor nodule, It is always necessary to take into consideration

the possglbility of the presence of latent bacterial forms in the

§
-

into _thé area where the lymph nodes are located in the posterior
cervical a,feaw
We are p:eﬁenﬁng the far’frem complete list of facts
indicéting the possibkility or even tﬁe‘ necessity of revision of our
attitudes in the method of surgical treatment of neurinomas of
th'(g VIII nerve,
The difficulties zmd dangers Wﬁich occur in the method of
total removal of VIII nerve neurinomas, ‘which in a large percentage
of cases léad to complete recovery without the threat of
continuation of growth of the tumér nodule, perinit us to
consider the total removal should and can be used but only
unde;’ conditéons of carefully worked out indif:a’tions. In the
far advanced stages of the discase carcful consideration should
be given to the difficulties which may be encountered in this case.
In the early stages, total removal of the tumor should be
considered the operation of c*hoice;»
The method of total re;noval of VIII nerve ﬁeurino’mas has

21
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been présented well in numerous works (W, Dandy, G,
Oliveci‘ona, B, G, Yegoro.v ‘and others), Our small experience
in total rémoval of neuriﬁomas at the Justitute of Neurosurgery
of the Academy of }Medli::al Sciences USSR permits us to shade
in certain aspects of the detaile which, in our opinion, can
bring benefit in performix:;g this very difiiéult operation,

It bears repetition that in certain details of the method we
are not claiming any particular originality in the description of
the method, Either of two positions of the patients on the operating
table may 'be used during the operation -~ on tiw.e abdom.én with
the face down or on the side; this depends on the opinion to which
the neurosurgeon adhe?es and orn which position is.more conveniént
for the patient,

General anesthesia is to be preferred, The use of
endotracheal anesthesia in comb-ination with hypothermia,
which makes it possible to carry out the operations in the
patients successfully with far advanced tumors, should be
considered best, Thus in patient F, the anterior pole of the
tumor had reached the trigeminal nerve root, and the posterior
pbx;tions of it were located over the foramen lacerum posterius,

covering the roots of the vagus nerve, A considerable portion



L
of the tumor was located under the brain stem, markedly

deforming it, Nevertheless, the operation itself and the

postoperative period proceeded favorably; the patient was

d'ischarged hore in satisfactory condition,

—

| In patients in the late stage of the disease‘ the use of
endotracheal inhalation aﬁest}‘xegia and hypothermia is
preferable to local anes‘c;.masia and intravenous barbiturate
anesthesia giveﬁ during the phase .where pain occurs, Even
dufring véry traumatic operations during the removal of tumors
of large gize we have not observgd any &iso;fder‘s. of respiratién
and no kind of »ove;.r"c disorders of cardiévascular activity.
Frequently, the marked variations in blood ﬁressﬁre observed
during the removal of part of the tumor a&jacept to ’c:he brain
stem ) were reduced con'side‘r'abiy or wgfe altogéther
absent with the use of hypothermia and inhalation anegthesia, At
the same time, the intubation catheter introdﬁced -i.nto the trachea
provided for the most efficient method of artificial réspiration
in case of ueed; |
| In patients opé%éted with the use of endotrache_al anesthesia
and h}rpo‘chermia the postoperative period also proceeded much more
favorably, As a rule, the bulbar disorders (of swallowing and speech)

were less pronounced. No considerable respiratory disorders




were observed, .'I‘he fact that none of the patients of this group

- had to have a tracheotomy, which, as is well know;l, is
pe‘rf'ormed in connection with gross bulbar disorders of
sw‘ililowing. ard developing disturbances in respiration, can \
serve as an indication of this, to some degree,

We did not observe #ny complications associated with the
use of éndotrachea.l anesthesia and hypother‘m'la.

The better course of the dperation and of the éostoperative
period with the use of endctracheal anesthesia and hypothermia
is apparently expla:’ned by the fact that deep anesthe.si.a and the
reduced body temperature markedly reduce the rea;:itivity of fhe
body ‘by blovcking the lxypophysgal-adrenal system, as a result of

- which both the operative trauma itself ard (which, in all probability,

" is more important) the hemodynamie changes in the brain stem

The hypothermia and deep anesthesia prevent the development
of decompensation of the function of the brain stem, and in the
case it does occur they create more favorable conditions for the

development of compensatory processes,

During recent years, at the Institute of Neurosurgery a

el /O
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method has been developed for using ganglibnublccking

‘preparations in neurcsurgical operations and during the -

postoperative period, For the five years which have passed since

the first operation with the use of this method the Institute has

.

accurnulated cansiderablggxp@rience,‘ more than 1400 major
operations with the application of gangiion—blocking agents,
: This experiencg makes it possi’blé to draw a 'co.nclusion concerning
the vva;}.ue and -effecfiveness of this méthod in neurosurgery, |
particularly during the removal of brain tumors of locaiiza.timns
which are most difficult with respect to remo;fal (B, G,
'Y-.egoz;'ov and E, II. Kandel', i956, _1'95'8;vE. I. Kandel', '195?)‘
In 1959, the results were présented of the applicai:ioﬁ of
ganglion—blockiﬁg agents in surgery of VIII nerve néurinoméxsg
The data obtained permitted us to draw a conclusion as to
the expedien;y' of using ganglion-blocking vagents and the value of
using this method in surgery of VIII Vne'rve neurinomas, The
ganglion-blocking agents notably reduce the frequency of
complications (bleeding, shock, acute cerebral :édema, et cetei-a) '

both on the operating table and in the postoperaﬁcive period; the

 possibilities for a radical removal of the tumor are improved,

and the course of the postdpe_rative period is imiproved; the

- ?5 et v i e
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postoper;ztive mortality rate ig reduced, At the Same time, a

- 8series of data has been obtained which make the method of

using ganglion-blqcking agents more precise and also concerning
details of theiy effect a the blood pPressure and respiration i
undexr conditions where the brain stem ig affe;cted.

The total removal of VIII nerve necuriromas doeg not
require a tremendous trephiné opening in the Cushing or Dandy
method; a ‘unilateral trepanation of the Squama occipitalis from
a linear paramedian incision can be completely adequate, The
trephine opening usually has an irregular shape, The margin of
the resection of fhe.squama occipitalis reaches the linea
nuchae superior above, and in the midline, the crista
occipitalis externa; below, the margin of the foramen magn.um;

and externally, the occipitomastoi_d suture, In those cases where

Piece of the crista occipitalis externa and resection of the

occipital and nuchal Planes of the opposite side (Fig, 5).

- 26.
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Yig. . Poaron mian Approach %o tvhe Tumor.
te-line of paramedian incision; 2-=line of Cushing incision (broken line);

_jm“&, .J.teqancl shape of ressction of the souama ocsipitalis i hetched ing
pempargin of tre pifr*nc opening-~thz occipitomnstold suture; S-=sits for
pmvctm*iw posterior cornu of right lateral ventricle, '

After the resection of the squama the dura mater is
incised by a radial incisioﬁ; whereby flaps of the dura mater
are traversed with sutures azf_{d attached to the towel coﬁeriﬁg
‘the‘brain, Then, a puncture is made into the posterior horn
of the 1&f;eral ventricle on‘the same side. The puﬁcture is
made oﬁly w_iﬁh a dull cannula, not with a needle, The ciuantity

: of spinal fluid released .varies; it should be released |
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.in small portions, until the outflow of a stream stops, and a
pulsating drop of the spinal fluid remains at the en‘d of the
'caﬁnula.. An important factor is the evacuation of the baéal
cisterns of the spinal fluid, |

‘This is accomplished by means of raising the lower pole'
of thg cerébellar hemispﬁere with a spatula until the surgeon can
see well the arachnoid septa in the area of the foramen lacerum
posterius, The readily seen :—;rachnoidal structurés are readily
torn off with a forceps, after which spinal fluid begins to flow
| copiously from the basal cisterns and 'particﬁlaz.'ly from the
cisterna magna, The spinal fluid excreted is absc;rbed b}.r a
pump; after this, the tension of the cerebral hemispheres

' the lateral pontine cistern

decreases markedly, and, can be brought readily to the midline
and examined,

In the presence of a tumor nodule and when the decision has
been made to refnove it totally it is necessary to perform a
resection of a little moxe than the outer third of the cerebellar
hemisphere. The resection should be accomplished in a
technically correct mannerg . then, it makes it possible
to seé the operative field readily, " The outer third of the

cerebellar hén:isphére should be cut off strictly in the sagittal

~ 08~ !
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plane; no deviation of the incision to the outside or inside should

" be permitted (Fig. 6},

Fact
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x-z;:‘::h Blectric Ceutery
We éoﬁéidér it neceaﬂa‘iy to émph'asim._e the fact that during

the operation all the detalls of the intexrelationship of the blood

vessels and nerves involved in the total removal of the neurinoma

should be seen by the sﬁrgéo‘ﬂ dov}ﬁ to ﬂ&.e ﬁmasé detail, and for )

this reason the importance of good illumination of the operative |

field and a good and rapidly wor‘f:ing pump are extremely great,

The operation should 'b,ev?.s*egun with the separation of the

-20. ; _ b
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lower pole of the tumor from the rcots of ths X, X and X1

 nerves and the branches of the vertebral artery lying with

: _ Llunt
them (Fig. 7). After separating the roots by . dissection and

very delicately they should be covered with flat wet cotton and

T

the arterial branch sheuld he clivped, The nesxt phase of the
operation is the freeing of the tunor from the arachnoid
adhesions to the posterior«superior surface of the nodule and

the cutting or coagulation of blood vessels located on it,

¥Pir. 7. Roots of %
Yodule, Thass shoul

ne 14, X, XTI YNerves ol the Lowar role of o Turor

Crom the tumor first.

{enrools of the IX, ¥, YI

narves; 2e=JYI1 nerve:
VIII nerve; Jm-pounz,

He—nourinomns o the
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Then, a longitudinal incision is made through the tumor

~capsule, and an enucleaticn is performed of the tumor tissue in

small portions, Not uncommonly, quite considerable bleeding

occurs here, particularly from the cavernocus areas of the turmor

t
H

b

tissue,  Both the blood vesmls within the tumor and the blqad
vesaelé which constitute the caveérnous areas possess certain
characteristics in their structure: they practically do not have
a tunica muscularis, ,é,i'sd fo.r‘ thﬁét reason théy do no‘; collapse :%md
they bleed stubboruly. Uswnally, this bleeding from ‘turnor ti;ﬁai;ie
is stopped only when thesc portions have been ;emoﬁed, The
enuncleation is uszmllyvfin.ished after the volume of the tumor
nodule be-comg& less and the margins of the mmor_capsnle&ra free
enough so that they may be grasped with some very soft tlamp,
By pulling on the margins of the éaps’ulc the turnor nodule should |

be very cautiously and slowly drawn backward, taking it away

from its contact with the medulla and pons, The tumor should

-,

T

be separated only with moist cotton sponge with very delicate gentle
movements, slauping every blood vessel encounterved, This first act
of removing the nodules from the brain elements is a very important

one, and it should be performed only under conditions where there

is poond illumination of the operative field, Here, the surgson is
¥
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often met with a special form of cornection of blood vesgels from

the main basilar artery system to the tumor nodule,
According to the observatinns of A, S, Arutyunova

{Institute of Neurosurgery of the Acadery of Medical Sciences

, : | R
USSR), the main source of blood supply of tumors of the auditory !

nerve is the anterlior—-inférior cerebellar artery (the usnal
diameter of it is two millimeters), which comes off the lower
third of the lateral surface of the basilar artery and which
approaches the tumor nodule from its itersal medial side,

’

Eijther the main branch of the anterior-inferior cerebellar artery
. : near

approaches the tumor nodule or a branch which cornes off it the
bass basilar artery'.‘ On the anterior surface of the tumor nodule
(hidden from the operating surgeon) this artery divides into a
number of branches 'which are smaller and penetrate into the depth
of the tumor, In some cases, aside from the anterior-inferior
cerebellar artery, some pontine arteries (¥ig, 8) approach the
tumor, Branches of the superior cerebellar artery as well as of
the posterior~inferior cercbellar artery,after curving out from the
IX and X pairs of cranial nerves,also approach the tumor,

The anterior-inferior cerebellar a.xtefy, as a rule, is the

main scurce of blood svpply of auditory nerve neurinomas; this is

obviously agsociated with the fact that the internal auditory o



artery most often comes off this artery,

.
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In the process of separating the neurinoma fumor uodule
the surgeon faces the posterior surface of the tumor vodule, and
the blood vessels which have been described above are located on

the anterior suriace and encircle the anterior surface of the tumor

]

like a hoop, These interrelaticnships determine the actions of the
surgeons. DBy separating the tumor nodule from the medualla by

' . : ) patrovs
means of drawing it backward and laterally toward the pyramid
of the tempoval bone, as though rolling it over, we achieve good

visibility of all the blood vessels coming up to it and thereby

o
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prevent rupture of thern, which would be inevitable if the tumnor

nodule were scparated from the pyramids ina direction toward the

midline,

- All the binod veseels encountered here shovld be

f

r

cllipped' and cut Between the clips, In ;addition, not uncomonly
the central end of the Vﬁi nerve is well separated in the glial
~s.ectionl, where it is never found to be involved by neurinoma,
This paﬁ of the nerve should be cut,

When the prﬁcess of removing the tumor from the brain
stem and pons has beéxz completed, we proceed ‘with exteriorizing
t};e anterior pole of the tumor. This manipulation also requires
considerable caution and delicacy, The vena petrosa seu
floccularis, ;‘Vhich not utgcommonly is encountered with several
trunks, should be removed gradualiy from the surface of the
tumor capsule with a wet cotion sponge, These vgins should be
cl&nped well and moved off the gurface of the tumor capsule with
cotton 'sponges. The V nerve root, which usually is stretched,
is lécated more anterior and superior to the tumor pole, it should
also be sepal;a,ted off without injuring its integrity, Separation of

the superior-anterior pole of the tumor should be

accomplizhed with particular delicacy, without injuring the brain

-gg‘!’r.
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elements, Of the complications observed aftex total removal '

of the tumor during this act of the operation mention should be

made of hemorrhagic softenings of the pons and in the cerebral

peduncles,

When three .ﬁidrf:é of the tumar nodule have been
exteriorized, it should be separsted élang the posterior surfa‘;ma
of the tem;mral pyraxﬁid, ca#gmlaﬁing the tunior pedicie, which
goes into théf internal anditory meatus; the ?art of the tumor nodule
which lies in this canal should be deattbygf} by seraping it m’u‘cr or
by electrocoagulation,

As i:;% 'ﬁaan_-i‘rmh what haﬁ.’b@en pragented, ‘Wé have not

swywhere discussed and have not sugg&s‘aed any methods for

" pressrving the facial nerve, bLecause z radical total removal of

the tumor nodule ig always o ~.agsociated with ﬁuﬁmg} of
the facial nerve with a éubaeq&;entlpiastic r'e_stg.aj‘:atian of it (aéée |
V. 8. Alekseyeva's work in this issue), |

If the act of separating the tumnor nodule is pexformad
meﬁhqdimﬁy, without h.zé#te&', with consistent .nz:vii}:spmg of all the’
v“blood vezsela e:ncommi'ed, the tumor béﬁ; is aiwayé deep and

bleeds very mader'ate‘ly;» This bléeding is usuélly gtopped well

with Warm'ph'ysiélagicai solution or thrombin golution,

We consider it fitting to say several words about some of |
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the venous drains of the tumor nodule, which are usually
located on the posterior-superior surface and are comnected with

the superior petrosal sinus, Not uncommonly, the chorioid

: .plexus, coming out of the foramen of Liuschka, also communicates

i
r.
With the Vascular Sy?t?m 0! thc turl)or nOdllle. )

It 'was not our pr oblem to speak abeout the complications
‘which are ezicounte'red during the total removal of the tumor
nodule, Iiéwever, we .cdnsider that it is necessary to menﬁon
them, since some prophylactic measures _againsf the complications
can and ghould be ihcl‘udg,d in the act of the .oper‘a‘tion itself,

We believe that mention should be made of three dire,
acute complications: 1) bleeding -- prophylaxis: k:nowledg.e
of the surgzcal anatomy, topography, variants of the Iocation in
the presence of the pathological focus and ability to handle the.
tissues, 2) respiratory disturbance -- propbvlaxis: the use of
endotracheal anesthesia, hypotherinia, and where necessary,

prompt tz:achéotomy and tke use of respiratory apparatus; 3)

- facial nerve parsdlysis -~ an inevitable complication in a radical

operation -~ which can be corrected successfully by means of

subsequent neuroﬁlasty -- an anastomosis with the XI nerve

(we prefer using the XI rather than the XII nerve, thus avoiding
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atrophy of the tongue},
Conclusions

1. The earlyv disgnosis of VIiIl nerve neurinomas hag bhoen
4 . i .

worked out clinically and roentgenclogically, and it should be

g

popularized extensively,

2. Operations during the ea.rly perind of the dizease
undoubtedly lead to almost 100 percent cnré and make it poﬁ'ﬁi’a’blé
to avoid & number éf operstive complications, |

3e fﬁ;aéraf:_énﬁ in the far a‘e!vénc:ed atages of the disease ey
ke radical but it must be done with a ersmpum‘ar"y nanéiﬁeraﬁan af
the patient's general condition, |

4, Eb& faechmiqua of total A:;'.em.ewial of the neurinoma has been
worked out In détéﬁl and has ﬁ‘ﬁﬁ:n given an aﬁa‘tomicsﬁ{pk‘y3ialcgicai
foundation, It cén be rec.amm&nﬁéd for use in the fpiactice of

.

neurosurgery,
5e Eﬁ&dma,l femovaji of VIII nerve neurinomas camp}gmly
eli.mina,‘stes the pasgiﬁiﬁ,ﬁ;’y of cenf:inu‘e&. grawfh and reéﬁrremcepf
.ﬂm i:immr.,, |
6, “The use of ganglimn-«“ﬁlﬁcking égez’ﬁ;ﬁ, endotracheal
anesthesia a‘ﬁ&i hypathe.rmia dufiﬁg ‘total rém@yﬁl of %he Vil nerve
neurinoma should be conzidered indicated,
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- 7. In neurosurgical practice total removal of VIII nerve

neurinomas undoubtedly is in the group of the most difficult

operations, requiring consideralle neurosurgical experience on
¥

the part of the operator,

i
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