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SBORNlK PRACf FILOSOFICKE F A K U L T Y BRNENSKE UNIVERSITY 1970, I 5 

J O S E F S V A N C A R A 

D Y N A M I C S O F I N T E L L E C T U A L D E F I C I T 
IN C H I L D R E N W I T H L O C A L I Z E D 

A N D D I F F U S E C N S D A M A G E 

On the basic of the viewpoints expressed in the previous study (pp. 7—19 
of this volume) we have investigated the effects of a localized organic CNS da­
mage on children's motor coordination, intellectual performance and personality. 
In the present paper we shall consider the results of intelligence tests. 

Material and method: 78 children aged 3—15years with intracranial tumors 
and 34 children with subacute sclerosing leukoencephalitis (SSLE) were exa­
mined in the neurologic department (Head: Doc. Dr. V. Holub) of the Children's 
Hospital in Brno. IQs according to Terman-Merrill Scale were evaluated. 

Some of the specific tasks of this study were: 
1. To study, by means of a cross-sectional analysis, the intellectual deficit in 

diffuse and localized brain damage at various age levels. On the basis of clinical 
experience the hypothesis was advanced that intellectual deficit is proportional 
to the patients' age. 

2. To study longitudinally further mental development, relating it to the 
course of the diseases. 

3. To envolve a mathematical model of intellectual deterioration for both 
groups studied. 

Results: 

1. In localized lesions the variability of IQs is relatively small, the majority 
of values being in the range of normal to subnormal intellect and only exeptio-
nally slightly defective. (See Figure 1.) In patients with diffuse processes the 
variability is greater and the majority of values is in the range of slight up to 
medium defect, i. e. IQ 30—70. (See Figure 2.) In table 1, we see that no signi­
ficant differences were found between the three age groups in either of the 
two neurological categories. Thus we cannot confirm the hypothesis that intel­
lectual deficit increases with the patients' age. 

2. In brain tumors, the further mental development is somewhat below the 
standard. (See Figures 3 and 4.) Nevertheless, the mental progress of children 
who survive the operation is relatively satisfactory. In this respect there is no 
substantial difference between supratentorial and infratentorial location of the 
tumor. In the group of patients with SSLE (see Figure 5), a rapid mental de­
terioration irrespective of the patients' age (which the exception of one atypical 
case) was observed. 

3. We employed the following regression model of intellectual deterioration 
(with Dr. Osecky's mathematical cooperation): 
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(MA) j = «.(ChA)] - 0.T, + e, 

where M A = mental age, ChA = chronological age, T = duration of pathological 

process, e - random variable for each group, a, § = coefficients. 
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Fig. 1. Relation between the chronological age (Ch. A., X-axis) and the mental age 
(M. A., Y-axis) during the first examination in children with cerebral tumors (N = 78). 
The gross-location of the tumors is indicated by triangels (supratentorial) and circles 

(infratentorial). 
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Fig. 2. Relation between Ch. A . and M . A. in children with subacute sclerosing leuko­
encephalitis (N=34). 

Tab. 1. IQ distribution of children with intracranial tumors 
and subacute sclerosing leukoencephalitis. 

Diagnostic 
category 

Age group (years) 
Fo'975 

Diagnostic 
category S 6 ; l l 7;0-10;6 £ 10 ;7 Fo'975 

1. TUMORS 
N 
x IQ 

29 
88,6 

27 
83,1 

20 
83,8 N.S . 

2. SSLE 
N 
x IQ 

11 
60,8 

11 
53,6 

12 
48,7 N . S. 
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Fig. 3. Longitudinal observations of mental development in children with supratento-
rial tumors. Chronological age and mental age at the time O refer to the states at the 

time of the inicial examination. 
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Fig. 4. Longitudinal observation of mental development in children with infratentorial 
tumors. 
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Fig. 5. Longitudinal observation of mental development in children with subacute 
sclerosing leukoencephalitis. 
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In Table 2, we show the fundamental results ot the calculations. The assigment 
of patient to a group was done on the basic of the location and the histological 
character of the neoplasm. Results were inconsistent only in the group of 
brainstem tumors and partly in the group „other infratentorial tumors". Spe­
cifically, coefficients obtained in patients with brainstem tumors indicated a 
decline of deficit with an increase in duration of disease. This apparently ab­
surd result would support the opinion of some clinicians that to a certain 
degree the organism adapts itself with time to brainstem lesions. 

Tab. 2. Table of coefficients a, /S for the regression model and values 
of the Fisher-Snedecor test of significance; Fo = Fo,9s (2; n-3). 

Diagnostic category n 
Coefficients 

F . Diagnostic category n 
ot s F . 

1. TUMORS 
1.1. I n f r a t e n t o r i a l 
1.1.1. Medulloblastomas 

and astrocytomas 23 0,938 0,722 10,482 798,72 9,691 3,487 
1.1.2. Other 21 0,871 0,933 11,856 661,56 6,943 3,522 
1.2. S u p r a t e n t o r i a l 
1.2.1. Medulloblastomas 

and astrocytomas 12 0,909 0,622 12,543 325,08 8.128 4,103 
1.2.2. Other 22 0,923 0,484 13.568 512,17 8,190 3,493 
2. LEUKOENCEPHALITIS 34 0,564 0,821 24,109 95,21 84,890 3,299 

Practical application: 

The regression model of intellectual deterioration enables us to compare the 
computed mental age with the actually ascertained value of the mental age. 
We can also determine to which zone of diagnostic categories the tested intel­
lectual level belongs. In tumors these zones overlap. Still, it is possible to define 
with a great probability the bordeline or deficit typical for SSLE and for brain 
tumors. 

A C K N O W L E D G M E N T S 

Portions of this study were completed while the author was associated with the 
Department of Neurology, Children's Hospital, Bmo and which the Institute of Pe­
diatric Research, Brno. Apprecation is extended to Dr. P. Osecky for his mathematical 
cooperation. 

L I T E R A T U B E 

See the authors' previous paper of this volume. 
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J O S E F S V A N C A R A 

I*N T E L E K T O V f D E F I C I T U L O K A L I Z O V A N ? C H 
A D I F U S N I C H P O S K O Z E N l C N S Z V"? V O J O V E H O H L E D I S K A 

Na zakladS vysledku inteligencniho testu T—M byl sledovan intelektovy deficit 
u 78 dfitf 3—151etych s mozkovymi nadory a u 34 dStf se subakutni sklerotizujici 
leukoencefalitldou. Pfi sledovanf linearni regrese intelektove urovnS vzhledem k chro-
nologickemu vSku nemocnych je patrne, ze u lokalizovanych lezi je rozptyl IQ po-
memS maly, vgtSina hodnot je v mezich normalnfho at inferiornfho intelektu a jen 
vyjimecne na urovni lehkeho defektu. Difusni procesy maji vetSf rozptyl a vetsina 
hodnot je v pasmu lehkeho az stfedniho defektu, tj. IQ 30—70. Pf i rozdeleni zkouma-
neho vyberu do tfi vSkovych skupin nebyly v obou zakladnfch neurologickych kate-
gorifch zjiSteny vyznamne rozdily IQ; nelze tedy potvrdit hypotezu, ze intelektovy 
deficit je proporclonalnf vfcku pfi vzniku chorobneho procesu. — Kazdy pacient byl 
vysetfen vfcekrat v prubghu chorobneho procesu. U mozkovych nadoni je vyvojovy 
trend ponekud pod normou vyvoje, pfesto vSak je dalsi rozumovy vyvoj dStf, kter6 
pfezily operaci, dosti uspokojivy. V tomto smeru neni vetSi diskrepance mezi lokali-
zacf supratentorialni a infratentorialni. Ve skupine SSLE byl vSak (s jednou vyjim-
kou) zjiSten prudky rozpad psychiky s pokradujfci demencf, bez zavislosti na v6ku 
nemocnych. — Byl vypracovan regresnf model intelektovy deteriorace. Pf i praktlcke 
aplikaci teto formule lze se znacnou pravdepodobnosti stanovit, zde je zjiSteiia men-
talni uroven nad pasmem deficitu patognomlckeho pro SSLE. Tento model pfihlizi 
k lokalizaci a hlstologicke povaze nadoru, trvani choroby, k chronologickemu a men-
talnfmu veku dft£te i k nahodnym vlivum. 

H O C H * IIIBAHUAP.A 

flEOHIXHT H H T E J I J I E K T A B C J i y ^ A H X 
J I O K A J I H 3 H P O B A H H H X H flH**y3HbIX 

n O B P E J K f l E H H f l U E H T P A J I b H O f l H E P B H O ft 
C H C T E M U C T O H K H 3 P E H H H P A 3 B H T H H 

Ha ocHOBaHHH pesyjibTaTOB Tecra Terman —Merrill H3yiajiocb CHHHceHHe HH-
Tejuieicra 78 flereH 3— 15-jieTHero Boapacra, crpaAaioiqHx M03roBoii onyxojibio 
H 34 nereik, crpaAaioiiiHx cySaKyrauM CKJiepo3m>iM jieBKoatme^ajiHTOM (SSLE). 
Ilpa HsyieHHH JiHHeHHOH perpeccHH ypOBHH HHTejuieKTa no OTHOIUCHHIO K xpo-
HOJiorHqecKOMy Boapacry SOJIBHHX CTaHOBHTCH oieBHAHWM, ITO B cnyiae jiOKa-
jrasHpoBaHHux HapymeHnii K0Jie6ainie IQ OTHocuTejibHo He6ojibiuoe; 6ojib-
IUHHCTBO ijeHHocTCH HaxojtHTCH B paMKax HopMajibHoro HJiH jawe HH$epnop-
Horo HHTejiJieicra H TOJIBKO B BHAC HCKjnoieHHH Ha ypoBHe Ae$eKTa. B cjiy-
qajix SSLE aBTop ycraHOBHji 6ojibiuee KOJieSaHHe: OOAMHHHCTBO ueHHocreii 6MJIO 
B nojioce JierKoro H aaace cpeAHero ae$eKTa, T. e. IQ = 30—70. Ilpa pa3flejie-
HHH HayqaeMOro MaTepaajia Ha Tpn B03pacTHbie rpynnbi He 6biJio ycraHOBjieHo 
B o6eHX OCHOBHblX HeBpOJIOrHieCKHX KaTerOpHHX CTaTHCTHieCKH SHamXTeJIbHOH 
pasHHqbi IQ; cjieflOBaTejibHO, HejibSH noAraepAHTb riinoTeay, ITO A^HUHT HH-
TejuieKTa nponopiiHOHajieH Boapacry npn B03HHKHOBeHHH npouecca aaocuie-
BaHHH. Kaxcjiuii 6ojibHoii 6biJi ocMOTpeH HecKOjibKO pas B TeieHHe 60Jie3HH. 
B cjiynae MoaroBHx onyxojieii TenneimHH SBOJUOIIHH HecKOjibKO HHwe HopMbi 
paaBHTHH, TeM He MeHee AaJibHeiiinee pa3BHTue nereii, BbiflepwaBiimx onepamiio, 
AOBOAbHO yflOBJieTBOpHTejIbHO. B AajIbHeiinieM nCHXHHeCKOM pa3BHTHH 60JIbHbie 
c cynpaTeHTopna^bHOH onyxojibio nocjie onepauHH cymecTBeHHtiM o6pasoM He 
OTJiHiaioTCH or fleTeft c HH<J>paTeHTopHajibHOH jioKajiH3anHeii. B Bbi6paHKOH 
rpynne SSLE 6uno, OAHaico (c OAKUM HCKJuoiemieM), ycraHOBJieHo dbicrpoe 
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pacnaaeHHe HCHXHKH C OAHOBpeMeimo npoflOJUKaromeficH jeMemmeH, BHe 3 a B H -
CHMOCTH OT Bospacra 6OJH»HBIX. Eujia paapaSoTaHa perpeccHBHas MOAejife flere-
pnopamiH HHTejuieKTa. Ilpn npaKTuiecKOM npHMeHemiH STOH $opMyjn>i MOHCHO 
c SojibuiOH npaBflenofloSHOCTtio onpeaejiHTb, Bbime jm ycraHOBjieRHUH ypoBera. 
HHTejuieKTa, qeM nojioca Ae$nmiTa naTorHOMiraecKoro OTHOCHTejihHO SSLE. 
flaHHaa MOflanb yHHTbiBaer jiQKajiH3aijiiio H rncrojioniqecKHH xapaicrep ony-
XOAH, HpOflOJIHCHTejIbHOCTb 6ojie3HH, XpOHOJIOrH^eCKHH H nCHXHieCKHH Boapacr 
pe6eHKa H ,,cjiyqaHHBie" BJIHHHHH. 

JlHTepaTypa no AaHHOMy Bonpocy npuBOAHTCH B npeflbiAymeH cTaTte „KOH-
uemfiifl H MeiOAOjiorHH HeBponcHxojiorHH1' Hacroamero c6opHHKa. 
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