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CHANGES IN THE BRAIN STEM IN VITI NEBVE NEURINOUAS

EFcllawing is the transiation of an article ;
by 8. ¥, Blinkov entitled LZ@Pﬁ@”%* v _Stvole
-Noag& pri ¥evrliueme VITI Nerva (Bagllsh versioﬁ
ebove), iy Vopresy Weyrckhailrursiit {Problems of
. ‘Eeuragufvvwwzg Yol IIV. Fo. 5, MG”Q@”, 1960,
aLes Z;JLM;?. e J

Ir the brain an extracerebral tumny spparently causes gross
disturbances in‘thé structure and function of the brain not so much as a
rasult of direct presémre as by the disturbance in its blood supply‘
(Scherer, Hoetzel, 1951), H&Tc; disturbances in.*%e cevebral blocd supply
specifically mav occur g. the result nf 2 disappearance of the artevial
systei of the pia mater under the tumor and the formation aﬁ;commmn>ﬁ
gources of blood egpply for the brain and the tumor (8. M,-Blimkav, 1855,
A. 8, Arutyunova, 1859). in‘tha apinal cord, on the other hand, sz the
experiments of ”@riﬂv have s%owﬁ 11 9“7), machenicsl pressure itself,
without any dist urbance in the blood supply of the spinal cgrd, can caﬁse

a distsrbance in function, specifically a compression paralysis.
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In the cevebelitm, in case of its compression by an VIII“ vne;x‘ve
tunor & dystrophile processg devalops é@ a result of a disturban&e-in the
GifCUldu;Oﬂ aﬁd of the interstitial sgpinal £luid eixww1¢aticv1 ' !
(?. V., Yanchenko, 1947%.

in the case of an VIII neyve neurinomg the brain stem under-;




goes a gross cowpression end displace sment (B. G, Yegarow. 1949)., Herey

changes ir the microscople structures oCCuy ar the result of wechanical
preggurs and, second avily, as the vesult of a dinturbaace in blood supply
(Wishikawa, 1923, ané others). Up to the present time, both factors,

acting ﬁﬁ the brain stem In tﬁa c&ga of an VIII nervé neurinoma (pressura
and disturbance in blood supplﬁ) sre not dxffer@ﬁﬁi ted. It is not kgown
vhich changes in thé‘brain stem and which clinical symptoms depe end on the
effect of each of ﬁhesé factors sepas cately. The brain stem structures

which are compressed and displaced by the YI11 perve neurinéma are moile Or
iszs kﬂowv but it is not clear how these displacemsnts are revealed clinie-
ally, how the disturbances in bioed supply influence the braln stem, and
how ﬁnd‘wh jch chauges in the brain stem lead to a fatal sutaamé. For the
purpose of throwing light oun thege problems we gre takiﬂ advantage of

the rasulis of a clinical-avatonical ezamination of three cases of YITL

ror naurinome in which the entire brain stem waz studled from gcntiﬁ 0US
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serinl microscopic sections stained with thionime by the szﬂ*m ver methoed,
#5th hematoxylin-eosin and hematexylin-pyrofuchsin,

Ohservation 1. Patient V., sge 27. Neurinoma of ths right
ad%iitvy narvé which had 6cvclu~e& over the course af.ﬁaky years., Iwenty-
four houre aftey ;he aperation of tumor ramoval breathing stopped., She

was on artificial respiration for seven snd a half davs.
P %

Observation 2. Patient M., age 38. Heurinoma of the left
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zuditory nerve, - more than three yeave,

hn operation for tumor removal had been performed twice., Toward the

evening after the secord operation his condition becave worse. Over the
was

course of twenty-four hours his breathing stopped several times. He
on artificial respivation for two houvs,
Neurinoma of the right

Uhservation 3. Patlent M., age 38,

suditory nerve. The diseszse had lasted 12 years. ~Two weeks after
of . , : :
the operation ., partial removal of the tumor bulbar symptoms increased;

2frer snother two dsys respirstory disturbaneces appeared which after two
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{see Figuve). 5

days led to & fztal outeome
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Compression ond Displocement of the Rrain Sthem Structurss in VIII Nerve
Heurinoma. Lbove, Schemotie Representation of Sections {through the




In all three obseryvations, as a result of mauy ya years of -

&

zag than four centineters in

tuner growth, which reached no
& 3
slowly propgressive & destrostion ovin-rcd of the howolateral

cereballar hemispherz, of the dewer inferior and middle caerzhbellar peduncles

Jthe corpus restiforme znd the %rﬂvﬁlﬁm pontis, reapeétivaf?ﬂ with dilatation
of the blood vessels, stasis, cyst-formation, cortical atrophy and degency-
ation §f the myelin flbers. (It shouid be noted that in all three observ~
ations the overation of partisl tumor removal was peérformed without careb-
ellar resection). At.thé game time, comp ession cceurred of the roots of
the ¢ravLaL neyves snd compression of the brain stem, which in all three
casas had similar feastures, namely, a predominant deformation of structures
located on the floor of the fourth ventricle amd.grouné the aﬁueéuct‘oﬁ
Svivius.

In 2ll three annrvutlo; zevts disoyders in the blcod»supply of
the brainstem, which led to a disturbance af_reﬂpiratian and the. death of

the patients ia periods from ome day to two wesks .after the opevration,

ed on the si!aiy progressive changes produced by the pres-
svime of the numor, |

O the side of the fumor aud‘carresﬁan&ing te the injury in the
cevebellar hemisphere and peduncle, graéually increasing howolateral dis-
orders of coordination were observed in the extremities as well as muscular

Lhypotension in all patients. Disturbances in statics and in the gait -

!
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were less pronounced than the disorders of qoa?éina;ibn df movenment in
the extremities.

Thc lnvolveweﬁt of the cerebella? hemispbare and its inferiow
and middle peduncles, in which the tumor formed a deep bed, had the naturé
of a chronic process and led to the disappearance of ‘ganglion cells of the
cerebellar cortex as well as cf the dentate nucle ’ witﬁ praiiferation of

g

ihe gllal celis as weiﬁﬁto a4 retrograde degenﬁratiaﬂ of cali% of the infevior
olive on the side opposite to t&é umor.

. The compression and &egeneration»aﬁ roots of c:aniél nerves was
assoclated with a retr&grade éegenaraﬁian of cells of theimntar nueled.
This process led to slowly increasing logses In fun;ticns of the
v, Vil, VIII and X cranial nerxves on the zide nf thé-tumct. In observations
1 and 2, in add1t10n3 a disturbance cecurred in the function of the IX werve,
ana in obqe*vatigv 3, ardlsturbrnéé‘in zh; fuﬁétlan of . the XII nerveiOﬁ the
side of the tumox.,

Og @icrascopig exanination the vascg}ar changés.(mérkgé dilat#ticn
of thgiartarigs ané veins) wﬁich had been'seén betweeniﬁhe éumor 2nd the
'{.;‘f?lum were not fuuﬂd in any of the observations between the tumor and
the brain stem. ‘Retrogradé degeneratxoﬁ was pronoﬁnced cn1§ in part of the
celis the'mc;or‘nuclgi‘pf the v, Vliiand X cranial nerves. In the area of
tﬁe vestibulgr - 'pucleivgné'thé'éo:sai nucleus'of‘the.cochlaar narve

Lihg_deformation was so gross, that these'structures'cﬁuld be separated-




rout with difficulty. The cells of the dorsal nucleus of the cochlear v

nerve were deformad, shrivelled and pyenotle; nevertheless, in the cells

‘

of the antericr nucleus of the cochlear nerve sfter thionine staining

distinct abnormalities could not be found.
ne chronic changes in the bleod szqel” were 4ns&wnificanr' the
endothelivm was Lﬂ”haﬂg ; slight thickﬁﬂin&u were sean in the adventitia

which were stalned a bright pink coi&r with the proliferation of fibrils

in the direction toward the brain tissue, In many cases, the ganglion cells
. of grossly displaced nuclel were unchanged; the tigrofd wss seen distinctly

in them, and the nucleus and the nucleolus were no different from normal.
“ross deformity of the long conductivg systems was practically not found

| elinically. Trus, sensory disorders were chserved only in cne cese
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igorder of aln sensstion in the hend;.

) Heve, sensetion we sreseed on the side of the tumor, thet is, the lemnlsous

3

meEd , - e .
on the side oproaite to the tumor than the lemnisous

Tn casew of VITI nerve tumors not wicommonly g homelsteral, slight ~

*»

corenidal trest symplometology is observed (thvChEW, 1910; V. ¥, Slonime-

e Sz W

slreye, 19%6; I. 5. Bebshin, 1654, end others). &, D. Dinaburg end &, K,

R B t 4 =44 F Sl d & ] %«h?‘ A &

Shinkarerko (1997) explsined this by the wassive displscement of brein elew
Y - - J by

end ite couprezsion againet the opposiic pyreamid of the temporel bome. The

zuthors believed thet in the presence of howolsterel uf*smidal trest diz-

v patrous .
L&rders 2 porosity of the temporal bov e,nvramjas is seen on Xerey filus
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an the gldes oppasite to the Tumny, and whén th

% FIES s et 2
the opposite pyraxid is

. . - S e g 3 PN o , KN . e 2 ) B gy F
orders were expressed quite dietinetly, and in obhservation 2 tileteral

rin the tendon end s

to the tumor ir our ehserveiiors,
£ quedripgeminel syndronme in.the forw of peresis of upward goze
waz found in all thres observeilions hefers end after operation and %as
conbined with s lively recction of the pupile and muliiple nystegeus, vert=
fecal on upward geze and horizontel on looking to the sides,
In all three ohs 9rvaticns g gompression occurred of the teguen

in. The displusencnt in ths arez of the inferior collicull

reed than in the sres of the supsrior colliculi. The defor
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rigemingl lamine woz indistinet end wight heve passed unnote
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g merked change in the ghepe of t@& ague=
dust of Sylvius; whish had‘be@m cam%cr ed into £ slit., On misroscopie

amégiue%iaﬁ el dksﬁvrb ences in the architestonics were found in the igf@{»
o er supsricor ccilisnli, 4An sbundence af grtellite celle was noted, but

they sre also charscleristic of the corpors quedrigenmina normall 1y {Dlszewskd

il )

snd Pexter, 1994}, No distinet changes eccurred in the nerve cslls, peri-

ioularly in the large cells of the supsericr collieull.
Therefore, cur obaervations conflira the possibility of scecuryw

M
enee of pares;s of upward gaze in the presencs of en intact pupillary
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jen, &g 8 result of simple praasure on the quadrigeninal lamine,
¥ithout apy grese disturtoncss in its cytosrchitectonics,

Groes dlsorders of vital funclions which developed et verisus
periode of time after the operation evidently were connscted with acute
digturkences in ihe blood supply of the braln stem,

i ¥ &% 1. £t
The guestion of the eauges of

e digturbence in ths
perticulerly in VIII nervs neiurinonss

mnay stil] be considered unsolved., TFulninent edemn with ineresse in the
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the cerebral vessele may ccowr
fyom timuletdon of the infundibulum of the hypeophyslis, medullsa in ihe sres
of ths vszue nerve nucleus, in the case of tumere in the eres of the ﬁuéita
ory nerve {¥. N. Purdenmio, L. Ao Koreyenn, 1939 E. L. ¥endel! end L. O.

the multifocal neture of the dispedetic hems rrhages are shown distinetly,

. . S e o e m cay 9 . 2 N
while in shservetion 2 8 hencrrhage cceuvrred simuliensously into the ven-

In okservetion 1 a gross disorder of respiration, whish occurred

i

incedietely after the cperetion, wisz casoclated with a loss of conscious~

nees, the cceurrence of enisocoris, hyparthernde, tonie extensor convulse

ione, and st timee ropld clonie vertical twitehings of the evedbelle, On




t rhytkmicel respiration; however, & fatel cubconme occurred as & result ¥

of the develepment of ﬂenzngoenﬁéﬂhalitiu‘ Therefore, in this observ-
etion éiffuee disorders of the traiw v%em Punctions osourred, bepinning
with the inter-brein and ending with the level where the pone changes
int; the ﬁedulla. Fresh hemorrhages vere lme&lized 6hief1§'t5 the sresa
of tbe r;ght pnsumctexic center and the dergotediel pertian of the retic-
uisr ormation of the medulls on both sides, &s microscopic examinatioms
showed, 4 very gross def ~"m¢%j cf the braim stem did nﬁtp}eveﬁt‘the
recovery of spaﬁiaheous respiration on the sixth day, which hed been die-
;;impa red es e result of acute disturbances in the circulatioh of

the drain stem.. In obeervetion 2 disorders of respiration sudde“-y appesy =

3

ed wh with subsegueni stoppage of it. Afier two hours, during which
srtificial respirstion wes wiven, cerdiac aétivi{y stopped.  In this ob-
sérvatien; 2y the revision of the wound, whish was perfcfmeé 0g BoOT 8
the prtient's condition deteriorsted, bleeding wes foun&lfram szall end
large tuner vassels; I+ should be noted tbat, anurt from the pen e+rat30ﬂ
of blood inte the aqueduct of Sylvius and the third ventricle, ‘e m*crcﬁm
copic exsminations showed, small hemcrrhagea occurred in the eres of the
pneumctaxic cenﬁer, ag well es in the nuelel located under the‘fléor of
the fourth vgntri;l

In obse:vation the disturbence of respiretion occcurred only
two weeks after the operation of removing the tumor, epperently in conn=
sction with late diéarders in the circuletion-(af sutopsy theré wee &

9,

ne sres of the operetion). The use of pentemine
|

hemorrheglc softening in t
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ventricle, perticularly the vegue nuclel end the solitery trect,
of Modern Neurosurgery
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