
OTSi 

tfflfl fl^ 

JPRSs    £6o6 

21 September i960 

f 

CHANGES IN THE BRAIN STEM IN VIII NERVE NEURINOMA.S 

By S. M0 Blirikov 

-ÜSSE- 

i.  \.:y 

U     K 

^•t     &   ik^ük 

20000621 060 
Distributed by: 

OFFICE OF TECHNICAL SERVICES 
U. S» DEPARTMENT OF COMMERCE 

WASHINGTON 25, Da C. 

U. S. JOINT PUBLICATIONS RESEARCH SERVICE 
205 EAST U2nd STREET, SUITE 300 

NEW YORK 17, No Y« 

DISTRIBUTION STATEMENT A 
Approved for Public Release 

Distribution Unlimited 
Reproduced From 

Best Available Copy 



JPRS:  5606 
CSO;  4572-N 

0HA3&E3  IK THE BRAIK  STEM II ¥111 UERVB KEURINOMAS 

CPollo-wlns Is the translation of an article 
by S,  M.   Blinfcor entitled Izmeaenlya t v Styole 

• ■ Mo^SSLB£i^SSd£2aiJL£^«S£Sä (English version 
above;., IBL' Vb'ppaisy I'eyrckiiirargil {Problems of 
lTeUr0Sü^g0Tiy|s ¥-o,r.  XXIV*  No.3'» Moscow» i960, 
pages 44~48» j 

In the brain an extracerebral tumor apparently causes gross 

disturbances in. the. structure and function of the brain not so much as a 

result of direct pressure as by the disturbance In its blood supply 

(Scherer, Noetzels 1951). Here, disturbances in the cerebral blood supply 

specifically nay occur as'the result of a disappearance of the arterial 

system of the oia mater under the tunsor and the formation, of -common 

sources of blood supply for the brain and. the tumor (S. M. -Blinkov» 1955; 

I A. S. Arutyunova, 1959), In the spinal cord, on the other hand, as the 

I experiments of farlov have shown "(1957) , mechanical pressure itself, 
i    ■ 
1 * 

j without any disturbance in the blood supply of tha spinal cord., can cause 

j a disturbance in. function, specifically a compression paralysis, 
i t 
; . 1 

\ In the cerebellums in ca.se of its compression by an VIII  Xierve 

tuitior  a dystrophic process develops as a result, of. a disturbance' in the 

circulation and of the interstitial spinal fluid circulation ! 

(P. V. Yanchenko,  1347). 

In the case of an VIII- nerve neu£^£^„*^ 



*   goes a gross compression end displacement (B. G. Yegprov,  1949).    Here"* 

changes ir  the microscopic structures occur a* the result of mechanical 

pressure and, secondarily, as the result of a disturbance in blood supply 

(Nishikawa, 1923, aiu! others).    Up to the present time, both factors, 

'    acting on the brain sten in tha case of an VIII nerve neurinoraa (pressure 

and        disturbance in blood supply)  are not differentiated.    It is not known 

vrhich changes in the brain stem and which clinical symptoms depend on the 

effect of each of these factors separately.    The brain stem structures 

which are compressed and displaced by the VIII nerve neurinöma are more or 

less tnown, but it is not clear how these, displacements are revealed clinic- 

ally, how the disturbances in blood supply influence the brain stem» and 

bow and. which changes in the brain stem lead to a fatal outcome.    For the 

purpose o£ throwing light on these problems we are taking advantage of 

the results of a clinical-anatomical examination of three cases of VIII 

nerve neurlnoma in which the entire brsift stem was studied rrora continuous 

serial microscopic sections stained with thionine by the Splelmeyer uethod, 

■      vith heiaatoxylin-eosin and hetaatcxylin-pyrofuehsin. 

Observation 1..   Patient V.,  age 27.    Keurinoma of the right 

auditory nerve which had developed over the course of many years.    Twenty- 

four hours after the operation of tumor removal breathing stopped.    She 

was on artificial respiration for seven and a half days. 

u Observation 2.    Patient M., age 38.    Heurinoma of the left 



auditory nerve» The disease bad lasted  _■ more than three years, 

An operation for tumor removal had been performed twice. Toward the 

evening after the second operation his condition became worse. Over the 

course of twenty»four hours his breathing stopped several times. Ho was 

on artificial respiration for two hours. . 

Observation 3. Patient M.., age 38. Neurinoma of the right 

auditory nerve. The disease had lasted    12 years. -Two weeks after 

the operation ^partial removal of the tumor bulbar symptoms' increased; 

after another two days respiratory disturbances appeared .which after too 

days led to a fstal outcome (see Figure). » 

Compression and Displacement of the Brain Stews Structures in VIII Kerve 
NeurinoiBSU Above, Schematic Representation of Sections through the 
Medulla» Fons and Mid-Brain Normally. Belovj, the Sams in Observation 5. 

J 



r In all three observations} as a result of many ya years of    "* 

tumor grovthj which reached no less than four centimefcers in diameter,  a 

slowly progressive ! . destruction occurred of the homolateral 

cerebellar hemisphere, of the iewer inferior'and middle cerebellar peduncles 

•   /the corpus restifomie and the hracbiira pontis,  respectively;/ with dilatation 

of the blood vessels,  stasis, cyst-formation, cortical atrophy and" degener- 

ation of the myeliri fibers.     (It should be noted  that in all three observ- 

ations the operation of partial tumor removal was performed without cereb- 

ellar resection).    At the same time, compression occurred of the roots of 

tbe cranial nerves  and compression of the brain stem, which in all tares 

cases had similar features, namelys  a predominant deformation of structures 

located on the floor of the  fourth ventricle and around the. aqueduct of 

Sylvius» 

In all  three observations acute disorders in the blood, supply of 

the  brainsterii. which  led.  to  a disturbance of respiration and  the-death  of 

the patients in periods from one day to  two weeks .after the operation,. 

<,cre  superimposed on the  slowly progressive changes produced by the pres- 

.-vvre of the  tumor. 

On the side of the  tumor and corresponding to the injury in  the 

cerebellar hemisphere and peduncle,  gradually increasing homolateral dis- 

orders of coordination were observed in the extremities as well as muscular 

•-hypotension in all patients.    Disturbances in statics and in the gait   J 



fwere less pronounced than the disorders of coordination of movement in 

the extremities. 

The involvement of the cerebellar hemisphere and its inferior 

and Twiddle peduncles, in which the tumor formed a deep bed, had the nature 

"of a chronic process and led to the disappearance of ganglion cells of the 

cerebellar cortex as well as cC the dentate nuclei, with proliferation of 

as 
the glial cells as wellAto a retrograde, degeneration of calls of the inferior 

olive on the side opposite to the tumor. 

The compression and degeneration off roots of cranial nerves was 

associated with a retrograde degeneration of cells of the motor nuclei, 

This process led to slowly increasing losses in  . functions of the 

'V,.VII, VIII and X cranial nerves on the side of the-tuner. In observations 

1 and 2» in addition, a disturbance occurred in the function of the IX «aerve» 

and in observation 3» a disturbance in the function of the XII nerve on the 

side of the tumor. 

On microscopic examination the vascular changes (marked dilatation 

cf the arteries and veins) which had been seen between' the tumor and the 

cerebellum were not found in any of the observations between the tumor and 

the brain stem. Retrograde degeneration was pronounced only in part of the 

cells the taotor nuclei of the V, VII and X cranial nerves. In the area of 

the vestibular     nuclei and the dorsal nucleus of the cochlear nerve 

ulhe deformation was so gross, that these structures could be separatedJ 



tout with difficulty. The cells of the dorsal nucleus of the cochlear "* 

nerve were, deformed,, shrivelled and pyenotlc; nevertheless, in. the calls 

o£ the anterior nucleus of the cochlear nerve after thionine staining 

distinct abnormalities could not be found.    . 

. The chronic changes in the blood vessels were insignificant; the 

endofchelium was unchanged; slight thickenings were seen in the adventitia 

which were "stained a bright pink color with the proliferation of fibrils 

in the direction toward the brain tissue. In »any cases, the. ganglion cells 

of grossly displaced nuclei were unchanged; the tigroid was seen distinctly 

in them, and the nucleus and the nucleolus were no different from normal. 

Gross deformity of the long, conductitjg systems was practically not found 

clinically.  Thus, sensory disorder.«; were observed only in ere case 

(observation 1, in which there was e disorder cf pair sensation in the bend). 

He-roj sensation wer. decreased on the side of the tumor, that is, the Xesmiscus 

def orrne'd 
»•as found to be less/  . on the side opposite to the tumor than the lean!sous 

the side of the tuaior. 

In cases cf VIII nerve' tumors not uncommonly a homolateral, slight v 

i/rcic,idt.l  tract sympiorraiology is observed (Hensehen, 1910; 'V. M, Slonins- 

fclmya, 1$%i   1» 3« Bebshin, 1954, and others), A. D. Dinaburg and JU K. 

Shinkarenko (1957).explained this by the massive displacement of 'brain stem 

end its compression against the opposite pyramid of the temporal bone» The 

authore believed that in the presence of homolateral pyramidal tract die- 

orders a porosity of the temporal borie^pyreaids is seen on X-ray films j 



on the side opposite to the tumor, and when these disorders are absent 

the opposite pyrarcid if.  unchanged, 

In observations 1 and 3 the homolateral pyramidal-tract dis- 

orders .were expressed quite distir:ctlyf and. in observation 2  tilsteral 

pyr&aidal tract signs could be produced regvtlerly in the-prepares of £~ 

equality in the tendon and sbdcminal reflexes on both sides» Kovsver} 

there was no porosity öf ths temporal bone pyrosiide on the side opposite 

to the tumor in our observntlorp,, 

A aus-drigesinel syndrome in.the form of paresis of upward gasse 

was found, in all three' observations before and after operation and was 

combined with a lively reaction of the pupils and aultipl«? nystegmue* vert- 

ical on upward gase and'.horizontal on looking to the sides. 

In'ell three'observations s. compression occurred of the tegmen 

of the Edd-brein. The displacement in ths arra of the inferior colliculi 

was more pronounced than in the area of the superior colliculi. The deforn:- 

■ ity of the euadrigaminal larrdna wsa indistinct and raight heve passed unnot- 

iced     if there had not been s marked change in the shape of" the aque- 

duct of Sylvius, which had been converted Into a slit. On microscopic 

■c?:»:xi\ie.tion  no disturbances in the architectonics were found in the infer- 

ior cr  superior colliculi, An abundance of satellite celle was noted, but 

they are also characteristic of the corpore quadrigeaina normally (Olggewsid 

and Baxtsr, 195^)» No distinct changes occurred in the nerve cells»-'part- 

icularly in the large cells of the superior colliculi* 

Therefore, our observations confirm ths possibility of occurr- 

w '      j 
encs of paresis of upward gare in the presence of en intact pupill&ry 



reaction, as a result of simple pressure on the quadrigetninal lamina, 

without any gross disturbances in its cytoarchitectonics. 

GTOPS disorders of vital functions which developed at various 

periods of time after the operation evidently were connected with scute 

disturbances in the blood supply of the brain stem. 

The question of the causes of e disturbance in the blood supply 

cf the brain stem in brain tutors» particularly in VIII nerve neurinoaas 

may still be considered unsolved« Fulminant edema with increase in the 

blood pressure, dilatation and rupture of the cerebral vessels tnay occur 

frota stimulation of the inftaidibuluta of" the hypophysis, medulla in the ares 

of the vague nerve nucleus, in the case of tumorg in the area of the audit- 

ory nerve ($» H* Burdenko, L* A« Koreyeha, 1959? E, 1. Kandel* and L. 0« 

Kerst, 1959s  srttJ othern), 

The possibility of beraorrhages as a result of reflex influences 

produced by.the high-powered stimulus:cannot be eliminated in our observ- 

ations, since therein the relationship of hemorrhages to operative trauma, 

the jsultifocol nature of the dispedetie hemorrhages are shown distinctly, 

while in observation 2 a hemorrhage occurred simultaneously into the ven- 

tricle, 

In  observation 1 a gross disorder öf respiration, which occurred 

iramediptely after the operation, was eaeociatea with a loss of conscious- 

ness, the occurrence of enisocoria, hypsrihersla, tonic- extensor convuls- 

ions, and at times rapid cIonic vertical twitchinge of the eyebells» On 

the sixth day there wss the beginning of recovery of spontaneous 



t rhythmical respiration* however, e fatal outcome occurred as a result"^ 

of the development of sseningoencephaliti.fi. Therefore, in this observ- 

ation diffuse disorders of the brain stem functions occurred, beginning 

with the inter-brain and ending with the level where the por.s changes 

into the medulls.  Fresh hemorrhages were localized chiefly to the area 

of the right pnsumotaxic canter and the dorsoixedisl portion of theretic- 

ular formation of the medulla on both sides, as microscopic examinations 

showed. .A very gross deformity of the brain stem did not prevent the 

recovery of spontaneous respiration on the sixth day, which had been 44«- 

.,■'.impaired as a result of acute disturbances in the circulation of 

the brain stem.. In observation 2 disorders of respiration suddenly appear- 

ed vh with subsequent stoppage of it. After two hours, during which 

artificial respiration was given, cardiac activity stopped. In thie ob- 

servation, in the revision of the wound, which was performed as  soon as 

the patient's condition deteriorated, bleeding was found from small and 

large tumor vessels. It should be noted that, apart fron the penetration 

of blood into the aqueduct of Sylvius and the third ventricle, es micros- . 

copic examinations showed, assail hemorrhages occurred in the area of the 

pneumotaxic center, as well as in the nuclei located under the floor of 

the fourth ventricle. 

In observation J the disturbance of respiration occurred only 

two weeks after the operation of removing the tumor, apparently in conn- 

ection with late disorders? in the circulation (at autopsy there was a 

hes.orrhe.gic softening in the area of the operation). The use of pentansine 

— ■■ 9 
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/hJTganglion-blocking egent/ during the operation possibly postponed' the 

occurrence of vascular disorders» /> gross dilatation of the blood vessel* 

with petechial hemorrhage? and sms.ll necrotie foci ir« the grey «jitter of 

the aqueduct of Sylvius and in the ares of the pneumotexic center vres 

associated with fresh dsgeneratione in the Sis-sencephelic root of the 

t-'i^eidlnr] ^erv«. ■ 

Conclusions 

2« i.  slowly progressive VIII nerve neurinoma .produces a ^expres- 

sion and destruction of the cerevellnr hemispheres and peduncles, compression 

of the roots and a retrograde degeneration of the cells of the crertial nerve 

nuclei. 

2, Very gross deformities of the brain stem, respectively, of 

the stediEl &sd lateral le&niBcus, pyramidal tract;, the nuclei of the ■ 

reticular form^tion^ etc* do not in themselves produce any disturbances 

in the functions of the brein stem structures or disturb them to an insig- 

nificant degree. 

J« Severe disturbsrcea In the function of the brain»stec struc- 

tures in cases of tumor of the ¥111 nerve occur 'as the result of acute 

v£sculs.r disorders (multiple macroscopic and microscopic hemorrhages). 

These hemorrhages possibly occur reflexly« 

4« In eases of ssvere disorders of respiration gross vascular 

disturbances are observed in the vicinity of the central gray matter of 

the aqueduct of Sylvius (in the area of the pn&umotaxio center) alon£ 

with ft disorder of blood supply in the nuclei of the floor of the fourill 

— 10 



r ventricle» particularly the vague nuclei zni  the -solitary trect. 

Bibliogtsphy 

3. Irutyunovß A» S. In The Books ,"Problems of Modern Neufosurgery 

* Moscow, 1959» Vol. 5, page 50- 

_ 2. Elinko'v 3. M. Vopr neyrokhir» /Problem of Keurösurgerj//, 1955, 

So, J, page «£.0, 

3, Burdenko K. K. Collection of Works. Moscow» 1950S_ 

4. Dipaburg A.'D., Shtekarenko A. K.' Zburn. nevropatol. i pcikhiatr. 

/journal of Keuropatholegy and PsyeMatr^» 195?» Vol. 57, No. 4, 

page 4oü, 

5. Yegorov E. Q. Neurinoma of the VIII Nerve, Moscow, 1949« 

6. Kfttsdel1 E, I., Korst L. 0. In The Book? -"Circulatory Disturbances in 

Cases of'Cerebral Lesions", Moscow, 1956» page 114. 

7. Koreysha L* A. opus cit., pege 9?» 

6» Slonittsksye V. K. In The Bocks  «Brain Tutors end Problems of Neuro- 

surgery". Rostcv-ns-Donu, 195<J, No. 5, pegs 49« 

9. Yanchenko P. V* Secondary Changes of.the Cerebellum Produced by 

VIII Nerve Tumors and Operations on  Theffi. Candidate's 

dissertation. Moscow» 1947.  I" the Books Scientific Works 

During the 25 Years cf the. Institute of Keurosurgery imeni 

N« N. BurÖenko» Moscow, 1954, psge 155. 

10. Hensbhen F. User die Geschwülste der  hinteren Schadelgrube. Jena, 

1920. 

11. Hishikava I. Arb. neurol.- Inst. Wien, 1922, Vol. 24, page 15. 
j 



IS, Hoeiy.el. H,  Beitr. path. Anat. u» ailg. Path», 1951* Vol. i-** 

IJ. Olssewski J., Baxter D* Cytosrchitecture of the Humen Brain Stes. 

Basel. 30^. 

I-'-U Seherer E, Rev, neurol., i95<Ss Vol. 6ö? page JO", 

■15. Tarlev 1« H, Spinal Cord Compression, Mechanism of Paralysis and 

Treatment* Springfield* 1957• 

Heceived. IJ February I96O 

1288 SI33 

—  12 



1 
FOR REASONS OP SPEED AND ECONOMY 

THIS REPORT HAS BEEN REPRODUCED 

ELECTRONICALLY DIRECTLY PROM OUR 

CONTRACTOR'S TYPESCRIPT 

THIS PUBLICATION WAS PREPARED UNDER CONTRACT TO THE 
UNITED STATES JOINT PUBLICATIONS RESEARCH SERVICE 

A FEDERAL GOVERNMENT ORGANIZATION ESTABLISHED 
TO SERVICE THE TRANSLATION AND HESEARCH NEEDS 

OP THE VARIOUS GOVERNMENT DEPARTMENTS 


