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THBHD II SUBSfAuHATIOH 03? THE DIAGNOSIS Of SSTTRO- 
ECTODERML 2UM0RS  OF THE 0E11BEUM 

Cfollowing is- the translation of an article' 
by M.  lu.' Hapoport entitled MMSSM^AX^JL 

gllsh version above),   te $&$ZMLMX£S£&*r-    . 
rargll  (Frofclexos of Eeurosurgery, Vol. 
XII?,  la*  3* Moscow,  pages 14-19.1 •    • 

1;       '    Prfetäexns of active mroa?em«Rt and netiro&urgiciftl tactics' 

: to cerebral glioma* have bee» discussed i;a a contradictory maaaer 

■and from differast points of vi«w» 

| Is the investigation of gliomas it is nowinexpedicat to oe 

■limited to the 'principles of CuriMng w«S Bally, wbo'tetag the 

course of three decades' havs ävtermiwtd üi& tread of works, of 

jMSttrOÄurgeott», p*üiomo*phologl*t» aad nattropatiiologista.-  New 

lines of pathological investigations of gliomaa have been planned 

byvorlcs carried out" la W   USSR by U  I; Smlraov. (U I. Smiroov. 

Hiatogeaests, Histxilogy and Topography of Brain Tumor»,   Part I, 

) 19SI| Part 2»   1959) and i& Germany "by Zulsh-(K* Jv Zalfelt, 

1 :Die Hirngeachwulste is kinlogtachen UBä morphologisch©'» 

: D&rgte&tmg.   2»   A.   Leipzig,. 1956), 

Tlse first problem of the «linlciaa is that of givi&g a firm 

basts to the diswmosi* o£ gUorcaa-with, di&erentiatton from tumor a 
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of the meBiagovas.cöXar type«   The local, diagnosis within limits of 

as in.dividM.al lobe or of tumor i»yolvorn art of contiguous lobes 

which isr determimabie by means of neurological methods -.should 

be regarded jug. the basis of diagnostic analysis» 

The next problem is the determination of the probable mature 

of the glioma a&d an eval.uati.on of its maturity»   a determination of 

its solidity or of the presence..©! cyst formation ia it,   a tendency 

to hemorrhages* circulatory disorders and *seero.ses, to general 

or- local ederamtousr reactions» 

Considerations of the apparently glial nature, of the tumor, • 

its location and extent  and of the roost probable structure of the 

glioma wlt-bin limits possible for clinical examinations and f ■. 

analysis should be regarded as the main guiding points for farther 

■substaBtiatkra of a precise neurosurgieal diagnosis of a cerebral 

glioma» 

Neurosurgical practice has justified" the distinction of three 

main groups of gliomatous growths:   l)  cortical« sub-cortical, 

2}  sitbcortlcal is. the area of the eep.tr um. ovale,  3) deep 

periyehtricular with involvement of the sub-cortex and its. 

ganglia.    During the course of tumor growth,   matsrally» 

transitions from one group to another are possible* 



Ist tjae evaluation, of the principal.-forms of location, and 

growth of gliomas the neM occurs for distiBguisMag^  according 

to Lf,   I, Smirnov, the loEowf.Bg gliomass  I) nodular, which to a 

■cettaim 4egree1(feXimiteä<   without features of inflltratlve growth? 

2) ßodslar with featares of i&fUtr&iive growth; 3) diffus?« tumor 

growth«    The morphologically indicated division .cannot be ma.de 

with Hie necessary definition and surety; however, im the 

neurosurgical ■clinic the grcatids fox auch attempts at differentiation 

are adequately weighty.    TkisgripaFily'deals with -cortical» 

srubcortical glksmarif to a lesser degree,   subcortical gliomas to. 

the centrum ovale, their mature foraas, which, not uBCOrnmcmly 

.occur with cyst formaticöi,   and sometimes a tendency toward loss 

of differentiatiou.   All varieties o£ Immature tumor», particularly 

with BM initial pertvetstriculax growth as well as growth in the 

'ceatr'ttm ovale, sta&d in costradistincHon to the forma mentioned, 

Geaeraliaatioss and conclusions made in the study of 

seraerous patients with eorfirmed cerebral gliomas. were supported 

by an extensive eomprehessive investigation with the use of all the 

methods o£ clinical,'laboratory,   X-ray aad. electrophysiological 

analysis» 

On the basis of varied climeal ixrvestigaticms, neurologically 
J 
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and at the sssme time xieurosurgically directed,   the probable 

gliomatous structure of the tumor^   its location and its relationship 

to the superficial cortical»shbeortieal areas, to the sabcortex of 

tli« .-centrum ovale .or to the deep perivexitricular areas of the 

sub-cortex C&B be determined by analysing the sequence of 

development of the tumor syndrome and the characteristics of 

Its course.   The sequeace of manifestation of local and general 

symptoms,   their interrelationship in the dynamics of 

the tumor-syBidromö,   the evaluation of the characteristics of xh& . 

■eastire course create conditions for a preliminary .evaluation of the 

probable tvature of the glioma4   the possibility of cyst-formation to 

the tumor, or the development of circulatory processes in it« 

The indications,   choice and sequence of application of 

various precision methods of »eurcsargical examination depend on 

the group to which the gives giioma belongs,   its location, maturity, 

the degree of local and general cerebral reactions to the tumor 

'growth.    The stage of the disease, the nature of the earlier phases 

'  and the late periods,   the nature of the diffuse general and secondary 

' phenomena,   including brain stem phenomena,   axe of great 

importance« 

In the superficial cortical-subc.ortical gliomas with local 



pressure 
'.jMsurologlcal syndrome,   when the sicno of increased: are slight 

a-ad there are so brain stem symptoms, the importance of clear« 

c\A maalfestaticma of the focus of pathological electrical activity 

of a primary ftature in phase» where there are only slight or no 

signs of overt general cerebral disorders on the 

electroemeephalograxri (EEK) is great* 

Spinal - . tap is eontraindicated in the far advanced 

stage© of the disease or in rapid cyst» formation proeesaeg or to,  . 

the presence of circulatory disorders*    Pathological changes are 

found in the spinal fluid in the case- of neoplasm* which have lost 

their differentiation 'or in case of neoplasms which are immature 

.arid ia      ,   (cs.se the twiner ir i& the'; •- 

direct vicinity of the menlxigeal spaces* 

The method of arteriography is valuable for differentiating 

gliomas from aTachaoidendotheliomas or aagioreticulomas, -and 

for the pirrpos® of deter-miaing the'degree of v&scttlarizaticm of the 

glioma« 

■ During the period of absence of brain-Stem displacement the 

paeamoeacephalograxn -can confirm the conclusions based on the 

investigatioAs -memtioaad .abovef   BXS, cmi assist in making the 

localisation and size of the tumor more precise,    VentricüXography 
J 



may be technically difficult to accomplish. ' The choice of the 

site of ventricular puncture, the evaluation of the data 

obtained from puncture and ivom the injection of air depend on 

the location of the tumor« \ 

A special study of our ov/o observations has shown that the 

cortical-sabcortical gliomas can remain undiagnosed for a long 

time'-when only one of the precision methods is used, 

particularly,   air contrast,   and then they are handled 

incorrectly even under conditions of a many-sided clinical 
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investigation, j 

The combination and sequence of methods of neurosurgical   j 
i 

diagnostic precision significance acquire special importance I 

specifically in the cortical-subcortical giiomas,   which not j 

uncommonly are nodular and which macroscopically are 

sufficiently clearly delimited,  which give a good prognosis after 

radical removal (they require radical removal even in those 

cases where the operation was undertaken because of a 

suspicion of a meningloma}« 

We cannot overlook the manifestations of deterioration and 

cyst formation in these tumors and in addition we cannot 

overlook the fact that, at ihe operation they can prove to he 



infiltratiVe in some areas. Consistent, many-sided Investigation 

directed by clinical observation is of decisive importance in the 

diagnosis  and  choice of surgical tactics.    The method of j 

prolonged observation is not suitable here. 

Accurate diagnosis of gliomas of the sub-cortical type 

located in the centrum ovale has its owu characteristics and 

difficulties.    In many patients the neurological local syndromes 

are manifested in those cases with inadequate deflnlteness,   and 

therefore,   they have less topical-diagnostic value, particularly 

in the case of cysts within the tumors.    Most often,   complicated 

syndromes of aubcortical involvement of two or ever, three 

adjacent lobes are observed, not uncommonly with indistinct 

individual elements. . In substantiating the diagnosis the need 

arises for distinguishing neurological signs which make it 

possible to judge Ihr-, area of early tumor involvement,   the 

sequence of involvement of various lobe?,   the clinical expression 

of the direction of: tumor growth,   the characteristics inherent in 

cyst-formation. 

Difficulties and errors in the neurological topical diagnosis 

are brought about by the manifestations of the dynamic 

localization of function and the possibility of topical variety in a 



number of clinically related syndromes (disorders of the higher 

functions   -~   speech, praxis, orientation and complicated 
t 

phenomena in the sensory sphere).    The»«paratlono£ symptoms of 

a primary nature from those of .-secondary nature and general 

nature is an inevitable condition*    Electroeneephalographiealiy, 

the focus of pathological electrical activity is found with 

considerably less distinctness in the subcorttcal gliomas*  and 

here usually it is only of regional-focal significance.    With a   ■ 

marked increase in intracranial pressure the focus of 

pathological electrical activity becomes progressively more 

indefinite and it is very difficult to distinguish it from, regional- 

focal manifestations of secondary nature»    In the presence of 

malignancy of gliomas of the centrum ovale diffuse slow waves, 

which are different from those characteristic-of general EEG 

changes during rapid cyst «.formation in mature gliomas or in the 

far advanced stages are noticed early,   even before the 

development of papilXedema,  against the background of a focus in 

the EE.'G ■' 

Any considerable changes in the spinal fluid are observed 

rarely is such cases* and then, in the less mature tumors, 

among those which are richly vasculariaed with a tendency 



toward circulatory disorders, 

Only in the cases of considerable blood-vessel-formation, 

particularly in the glioUastomas,   can arteriograp'hy 'make, clear 

the nature of the tumor«    In mature oligodendrogliotnas and 

fcstrocytomas not uncommonly only tension of the blood vessels 

is the area of the tumor is found by means of arteriography, 

sometimes with displacement of the deep arteries and veins 

and particularly with considerable congestion of these veins,   as 

has been indicated by M.  Be Kopylov.    The use of autography 

here should be considered necessary,  and in cases where rich 

vascularization and circulatory disorders are suspected to the . 

tumor, it should be -considered indicated» 

In substantiating a generalising p reoperative conclusion 

for gliomas of the centrum ovale a very important part is played 

by the air contrast examination,    The use of ventriculography or     | 

encephalograpfcy in these cases depends on a number of conditions 

The first of them is the convincing mature of the X-ray data, 

which is obtained only with adequately large quantities of the air 

introduced, which, is not always possible or safe for the patient; 

second the performance of the operation directly after the air 

contrast «elimination.    Hence, it is a» obligatory requirement to     J 

9 



have a preliminary idea of what specifically should be suspected 

with fee greatest probability:   a glioblastoma of the-malignant. 

type, or the presence of a more mature glioma and the 

possibility of considerable cyst formation in it,. 

The plan of operation is determined by the topical 
Because of 

characteristics*   ;     the localization of a considerable number of 
; centrum 

gliomas of the brain in. the atibeortex, hi the area .of the ovale 

Btid the frequency of mature forms of tumors with cystic 

degeneration operative procedures on them give a good effect 

in the majority of patients. 

The severity of reactions to air contrast in gjfohlastotnas 

.and ist the late stages of growth of all gliomas requires the 

soundest possible foundation for its application.   A comparison of 

the data of the neurological examination dynamically, the results' 

of the EEG, of taveatigaiton of the spinal fluid and arteriography 

make it possible to gate an idea of the possibility of allowing the 

sise of air contrast, which here should not uncommonly be 

considered indicated for making the location and volume of the 

tumor more precise»   as well as for the surgical tactics» 

Iß deep subcortical tumors of the peri-ventricular area 

infiltrativc forms not uhcommoialy predominate with frequent 

10 



involvement of «abcortical ganglia, but delimited tumors axe 

encountered also»    These axe considered inoperable by 

tieuro-surgeoBS»    In the presence cf indications,   in these cases, 

recourse should'be had to decompression operations and 

subsequent radiation therapy,    This requires attentive 

differentiation of gliomas of this category,    ft is "necessary to 

. take into consideration the fact tliat the brain of patients wlth 

fAtmoTB in this, localization gives severe reactions to diagnostic 

procedures, particularly to contrast procedures with the use of 

air» 

Neurological syndromes which make it possible to suspect 
j 

a deep tumor of the hemisphere with periventricular extension of   j 

it axe made up of subcortical symptoms which manifest themselves j 

.  ■ ■ :• I 
differently depending or, the topical factor?       which are < 

frequently expressed with inadequate distinctness, -not uncommonly 

OH relatively early signs of involvement of subcortical ganglia 

and those characteristics of neurological symptomatology which 

are brought about by involvement or reactions of per iventricular 

nature»    The latter is expressed in the tendency of cerebral 

gliomas of this category to produce considerable local and 

general reactions in the form of edema and circulatory disorders 

'11     ■     ™ 
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In the tumor and brain tissue with the threat of rapid 

development of inter-brain and roid-brain symptoms,   to which 

pontobulbar symptoms are also added,    . 

Signs of inci-case in intracranial pressure in such cases 

can be early, but can also .be absent for a certain time despite 

the ptormy clinical manifestations o£ focal and general, cerebral 

'disorders.    This characteristic feature not uncommonly even in 

the early stage of the disease gives one a tendency to suspect a 

vascular disorder,  and sometimes an inflammatory one, to 

. which changes in the spinal ot ventricular fluid noted can 

contribute fairly often, 

Craniograpfcy frequently does not give any supporting data 

of diagnostic value. 

The investigation of the spinal and ventricular fluids can 

assist the characterization of a periventricular tumor very much. 

The predominance of the protein content in the ventricular fluid, 

sometimes with inflammatory changes of the cell composition and 

in some  cases elements of xanthochromia cause the clinician to 

be on special guard.    The spinal and ventricular punctures should 

1       be made after the preliminary analysis of the symptoms and a 

discussion of the indications for these punctures.    With a 

12 — 
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clinically suspected probability of a deep subcortical 

•periventricular ttinier growth ventrieulography,   as a rule,  is not 

indicated because of the possibility.of a.vigorous, general reaction I 

in the presence of a tumor which is inoperable«,     .In such cases, 

OR the EEG usually only aa lad. i victual, focus-of pathological' 

electrical activity may be detected with a degree of expression 

of those general changes which are characteristic o£ signs of 

.increased pressure and which characterize the 'rapidly growing 

immature glioblastomas* 

Only through a comparison of the course of the 

neurological syndrome» the EEG data and results of the 

examination, of the spinal fluid cart the problem he decided about 

the possibility o£ using YB-atriculogT&phy (in individual cases    -- 

pneumoescephalography),    la the.presence of xastliochrornia, 

considerable changes in the spinal fluid,   in the presence of 

electroeacephalographic data of a rapidly growing deep tumor a-ßd 

corresponding features of a neurological syndrome 

veatrictüography or pxteainoertcephalography in deep subcortical 

turners of a periventricular character should, be considered 

co.ra.tr aindicated.    This is cenfirmed by numerous' -observations. 

Bilateral arteriography is such cases is less dangerotxs. 

i o 



It should' be performed against the background of dehydration 

measures,  even, if it gives only & temporary effect. 

Clinical study of the considerable number o£ patients with 

cerebral gliomas» investigated from many angles, 

who have been studied and subjected to operations,   as well as 

the study of autopsy data permit us to draw a generalising 

conclusion as to the modern trends and possibilities of precise 

precperative diagnosis. 

Such a diagnosis is made and substantiated by the 

consistent use of .all modern methods of examination adopted in 

every Individ aal case.,   from the very beginning being directed 

by :an analysis of tbe neurological syndrome dynamically» 

including a study of ©phtbalmologieal and otoneurological data, 

like the results of investigation of the condition of 

central regulation of tbe cardiovascular system and metabolism» 

In nearostxrgery successful use maybe made of roentgenolo.gical 

'.And. spinal fluid studies, the data of electroencephalographic 

recordings, arteriography,   and where indicated, the data of 

ventriculography or pneumoencephalogr&phy.   Only consistent 
precision 

use of a number of special and, methods,  supplementing 

the evaluation of the neurological syndrome,   and a comparison of 

;4 
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the corresponding data make 'it possible with the greatest 

probability to make a precise preoparatlve diagnosis of 

cerebral gliomas» 

I The ase of contrast methods only as a basis for the 

[ 
I        diagnosis,,   which has been successfully used, by many 
}• 

I       neuroaurgeons for meninglomas, is fraught with COBS id er able 
t 
I 
1       dangers and errors of differentiation    in     gliomas. 
\ 
j Different courses of gliomas and glloblastomas, 

{       considerable differences ..in their clinical manifestations, in the 
I 
I    .   use of diagnostic methods, the different manner of solving 
! 
1       problems of operative indications in surgical tactics in the three 

j      principal focal categories of gliomas   —   the cortical-subcortical, 

I I       sub cortical in the area of the centrum ovale and deep 
\ . 1 

periveatricular   --   -require the elaboration of methods of a most 

precise diagnosis which may be determined only through a 

complicated combination of examinations.    The difficult chapter of 

neurosurgery of gliomas may be developed along this route wittt       [ 

less danger and with fewer losses. 
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