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SBORNIK PRACI FILOSOFICKE FAKULTY BRNENSKE UNIVERSITY 1970, I 5

JOSEF SVANCARA

DYNAMICS OF INTELLECTUAL DEFICIT
IN CHILDREN WITH LOCALIZED
AND DIFFUSE CNS DAMAGE

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):

21



(MA) j = «.(ChA);— A.T; + ¢
where MA = 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 Age group (years) Fo
category s6:11 | 7,0~1008 | z10;7 0975
1. TI}IIMORS 20 o7 20
X 88,6 83,1 838 N.S.
x IQ
2. SSLE 1u 11 12
X 60,8 53,6 48,7 N.S.
x IQ
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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 of 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 «, § for the regression model and values
of the Fisher-Snedecor test of significance; Fj = Fy,g5 (2; n—2).

Coefficients

Diagnostic category n . l P s F, F, F,
1. TUMORS
11, Infratentorial
1.1.1. Medulloblastomas

and astrocytomas 23 | 0,938 | 0,722 | 10,482 798,72 8,691 | 3,487
1.1.2. Other 21| 0,871 (0,933 11,856 661,56 6,943 | 3,522
1.2. Supratentorial
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.
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JOSEF SVANCARA

INTELEKTOVY DEFICIT U LOKALIZOVANYCH
A DIFUSNICH POSKOZENI CNS Z VYVOJOVEHO HLEDISKA

Na zaklad& vysledkl inteligenéniho testu T—M byl sledovan intelektovy deficit
u 78 dét{ 3—15letych s mozkovymi nadory a u 34 déti se subakutni sklerotizujici
leukoencefalitidou. P sledovani{ linearni regrese intelektové Grovné vzhledem k chro-
nologickému véku nemocnych je patrné, Ze u lokalizovanych lézi je rozptyl IQ po-
mérné maly, vétiina hodnot je v mezich normélniho aZ inferiorniho intelektu a jen
vyjimedné& na trovni lehkého defektu. Difusn{ procesy maji vétS{ rozptyl a vétSina
hodnot je v pidsmu lehkého aZ stfedniho defektu, tj. IQ 30—70. Pfi rozdéleni zkouma-
ného vybéru do tff vékovych skupin nebyly v obou zékladnich neurologickych kate-
goriich zjistény vyznamné rozdily IQ; nelze tedy potvrdit hypotézu, Ze intelektovy
deficit je proporciondln{ v&ku pfi vzniku chorobného procesu. — KaZdy pacient byl
vySetfen vicekrat v prub&hu chorobného procesu. U mozkovych nadori je vyvojovy
trend ponékud pod normou vyveoje, piesto viak je dalidi rozumovy vyvoj déti, které
prezily operaci, dostl uspokojivy. V tomnto sméru nen{ vétdi diskrepance mezi lokali-
zac{ supratentoridlni a infratentoridlni. Ve skupiné SSLE byl viak (s jednou vyjim-
kou) zjistén prudky rozpad psychiky s pokraéujici demenci, bez zavislosti na v&ku
nemocnych. — Byl vypracovan regresni model intelektové deteriorace. PFi praktické
aplikaci této formule 1ze se znanou pravdépodobnosti stanovit, zde je zji§téni men-
taln{ Grovefi nad pasmem deflicitu patognomického pro SSLE. Tento model pf#ihliZi
k lokalizaci a histologické povaze nadoru, trvani choroby, k chronologickému a men-
tadlnimu véku ditéte i k ndhodnym vlivam.

HUOCH® IMIBAHIAPA

OAECHUIUT UHTEJJIEKTA B CAYUAAX
JOKAJVN3IUPOBAHHBX U IH®PPY3HBX
NOBPEXAEHHY LHEHTPAJBHOMN HEPBHOM
CHCTEMH C TOUYKH 3PEHNSA PA3BHUTHUA

Ha ocHoBaHuu peayasratoB Tecta Terman— Merrill uayuanocs cHuwkeHue uH-
Tennekra 78 pereit 3— 15-;eTHero BospacTa, CTpamaOIUX MO3TOBOI OIYXOJKIO
B 34 nerelf, cTpamaomux CyGaKyTHBIM CKJIEPO3HLIM JesxosHuepamntom (SSLE).
IIpz maydenum NHHeiHON perpeccMy ypOBHA MHTENJEKTa MO OTHOLIEHHIO K XpO-
HOJIOTHYeCKOMY BO3pacTy GOJBHBIX CTAHOBUTCA OYEBHIHHIM, UTO B CJydae JOKa-
AE3UPOPAHHEIX HapymeHuit KomeGamme IQ orHocuTessHO HeGoxbmoe; 60sb-
WIMHCTBO- LIeHHOCTE! HaXOZMTCA B pPaMKax HOPMAJIBHOTO HJM JAa)ke HUHPepUop-
HOTO HHTENJIEeKTa M TOJLKO B BHIE MCKJIIOYeHHs Ha ypoBHe Hedexrta. B cay-
vasgx SSLE astop ycranoBus Goasulee KoneGaHde: GOJBLUIMHCTBO LIEHHOCTeEll GBLIO
B IOJIOCE JIETKOTO B IHake cpenmero nedekra, T. e. 1Q = 30—70. [Ipu paanene-
HMH HM3y92eMOr0 MaTepHaJla Ha TPH BO3DACTHEIE IPYMIN He GHIJIO YCTAHOBJEHO
B OfeHX OCHOBHBIX HEBPOJOTMYECKUX KATETOPUAX CTATHUCTUUECKM 3IHAYKTEIBHOMK
pasHunu IQ; caemoBaTenbHO, HeNb3sA MOATBEPAUTH THUIIOTE3Y, 4TO HedUIIUT WMH-
TeJJEeKTAa IpPONOpPLMOHAJeH BO3pacTy IpH BO3HMKHOBEHMHM mpouecca 3aboJie-
BaHua. Kaxpeii 60anHOM 6Ll OCMOTPEH HECKOJBKO pa3 B TedeHMe GONE3HU.
B cnygae MoaroBmix omyxosell TEHOEHIIUA SBOJIOLMY HECKOJIBKO HUMIKE HOPMBI
Pa3sBHTHA, TEM He MeHee HaJjbHelillee pasBUTHE AeTeil, BRIAECPIKABIIUX ONEpALHIO,
JOBOJLHO YAOBJETBODHTENBHO. B manpHeiimeM mCHXUYECKOM pasBUTHH GOJBHBIE
¢ CYHNpaTE€HTOPHAaJbHONM ONYXOJbIO IIOCJE ONEpalMM CYUIeCTBEHHHIM 06pasoM He
OTIH9alTCcA OT Jeredl ¢ uHPpaTeHTOPHANLHON JoKaau3auueil. B Br6panHOoM
rpyone SSLE 6mino, onHako (C OZHMM MCKJIOUEHHEM), YCTAHOBJEHO OmICTpoe
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pacmafieHue NCHXUKH C OJHOBpDEMEeHHO NpOJQ/UKalomieiica AeMeHIHel, BHE 3aBH-
cEMOCTH OT Bo3dpacra 6oanHEIXx. Brima paspaforaHa perpecCHBHas MOZEJb HETe-
pHOpanny uHTeMJIekTa. IIpM npakTHUecKOM IIPUMEHEHWU 3TOM POPMYJH MOXKHO
¢ Goxpuroll mMpaBaENONOGHOCTHIO OMpENEeNATh, BEIIE JU YCTAHOBJCHHEIA YPOBRCHb
HHTeJJIEKTa, 9YeM I0Joca NedHUUTa OaTOTHOMUYECKOro oTHocurensHo SSLE.
HaHras Mozenr yIuTHIBAET JNOKANMM3aI[UI0 ¥ TUCTOJOTHYECKHN XapakTep omy-
XOJY, WPOROKUTENBHOCT (OJE3HM, XDOHOJOTHUECKHH M IICHXMYecKHil BO3pact
peGeHka u ,,caydaiiHnie’ BIMAHUA.

JlutepaTypa mo maHHOMy BONpOCY NPUBOIMTCA B Npemmayme# cratse ,Kom-
UEeMINuA ¥ METONONOTMA HEBpONCHX0JOrum'' HacTosmero cGOpHEKA.
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