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ABSTRACT

MELANIE ANNE FERGUSON

PREDICTION OF LEVEL AND PATTERN '

OF INTELLIGENCE TEST PERFORMANCE 

IN CHILDREN WITH LATERALIZED TEMPORAL LOBE EPILEPSY

O c to b e r  '20, 1 9B 2

The p r e s e n t  s tu d y  a t t e m p t e d  t o  i d e n t i f y  v a l i d  p r e d i c t o r s

o f  t h e  l e v e l  and  p a t t e r n  o f  W e c h s le r  i n t e l l i g e n c e  t e s t
%

p e r fo rm a n c e  i n  c h i l d r e n  w i th  l a t e r a l i z e d  t e m p o r a l  l o b e  e p i l e p s y  

' o f  unknown e t i o l o g y .  S ix  s e i z u r e - r e l a t e d  v a r i a b l e s  ( s e i z u r e  

t y p e ,  s e i z u r e  f r e q u e n c y ,  num ber o f  d i f f e r e n t  t y p e s  o f  a n t i ­

c o n v u l s a n t  m e d i c a t i o n  r e q u i r e d  t o  c o n t r o l  t h e  s e i z u r e s ,  t y p e s  

o f  EEG a b n o r m a l i t y a g e  o f  o n s e t  o f  t h e  s e i z u r e  d i s o r d e r ,  

and l a t e r a l i z a t i o n  o f  t h e  e p i l e p t i f o r m  a c t i v i t y )  w ere  e v a l u a t e d '  

a s  p r e d i c t o r s  o f  F u l l - s c a l e  IQ . T h re e  v a r i a b l e s  ( l a t e r a l i z a -  

t io n - ,  a g e  on o n s e t ,  and  s e v e r i t y  o f  c e r e b r a l  p a th o lo g y )  w ere  

e v a l u a t e d ,  a s .p r e d i c t o r s  o f  t h e  r e l a t i v e  m a g n i t u d e s 'o f  V e rb a l  IQ 

and  P e r fo rm a n c e  TQ. The num ber o f  a n t i c o n v u l s a n t s  r e q u i r e d  

t o  c o n t r o l  s e i z u r e s  was s i g n i f i c a n t l y  r e l a t e d  t o  F u l l - s c a l e  IQ 

and  a c c o u n t i n g  f o r  28% o f  t h e  v a r i a n c e  i n  t h e  F u l l - s c a l e  IQ * 

s c o r e s . ^ S e i z u r e  t y p e ,  s e i z u r e  f r e q u e n c y ,  t y p e s  o f  EEG 

a b n o r m a l i t y ,  a g e  o f  o n s e t ,  and  l a t e r a l i z a t i o n  d i d  n o t  c o n t r i b u t e  

s i g n i f i c a n t l y  t o  t h e  am ount o f  e x p l a i n e d  v a r i a b i l i t y  i n  F u l l -  

. '  s c a l e  IQ. T h e re  was a  n o n s i g n i f i c a n t  t r e n d  to w a r d s  a  r e l a t i o n s h i p



be tw een  t h e  l a t e r a l i z a t i o n  o f  e p i l e p t i f o r m  a c t i v i t y  and  t h e  

r e l a t i v e  m a g n i tu d e s  o f  V e r b a l  IQ and  P e r fo rm a n c e  IQ.

D i f f e r e n c e s  b e tw e e n  t h e  l e f t ,  and  r i g h t  t e m p o r a l  g r o u p s  w ere  

i n  t h e  e x p e c t e d ' d i r e c t i o n '  on  a l l  b u t  o n e  o f  t h e  V e r b a l  and  

P e r fo rm a n c e ,  IQ and  s u b t e s t  m e a s u r e s .  No a s s o c i a t i o n  was
t

fo u n d  b e tw e e n  e i t h e r  t h e  ag e  o f  o n s e t  o r  s e v e r i t y  o f  c e r e b r a l  

p a th o lo g y  and  t h e  r e l a t i v e  m a g n i tu d e s  o f  V e rb a l  IQ and  P e r fo rm a n c e  

IQ. M e th o d o lo g ic a l  p ro b le m s  w ere  c o n s i d e r e d  i n  a d i s c u s s i o n  

>‘f  t t f ë s e  r e s u l t s .  .

M ost o f  t h e  c h i l d r e n  i n  t h e  s tu d y  w ere  n o t  s i g n i f i c a n t l y  i  

im p a i r e d  i n t e l l e c t u a l l y ,  a s  e v id e n c e d  by t h e  f a c t  t h a t  o n ly  

f o u r  s u b j e c t s  i n  t h e  t o t a l  sam ple .  (n=26} d e m o n s t r a t e d ' F u l l -  

s c a l e  IQ s c o r e s  w h ich  w ere  b e lo w  t h e  A v erag e  r a n g e .  In  t h é  

l e f t  t e m p o ra l  g r o u p ,  n i n e  o f  t h e  tw e lv e  s u b j e c t s  d e m o n s t r a t e d  

a ’ lo w e r  V e r b a l  IQ w h i le ?  i n  t h e  r i g h t  t e m p o r a l  g r o u p ,  s e v e n  

s u b j e c t s  d e m o n s t r a t e d  a  lo w e r  V e rb a l  IQ and s e v e n  s u b j e c t s  

d e m o n s t r a t e d  a  lo w e r  P e r fo rm a n c e  IQ . I t  was c o n c lu d e d  t h a t ,  

i n  t e r m s  o f  p a t t e r n  o f  i n t e l l i g e n c e  t e s t  p e r fo r m a n c e ,  t h e r e  i s  

a  t r e n d  to w a rd  a  lo w e r  V e r b a l  IQ i n  c h i l d r e n  w i t h  t e m p o r a l  

l o b e  e p i l e p s y  M a x im a lly  i n v o l v i n g  t h e  l e f t  h e m is p h e r e ,  and  

no t r e n d  to w a rd  a p a r t i c u l a r  p a t t e r n  o f  p e r fo rm a n c e  i n  c h i l d r e n  

w i t h  t e m p o r a l  l o b e  e p i l e p s y ' m a x im a l ly  i n v o l v i n g  t h e  r i g h t  

h e m is p h e r e .  The r e s u l t s  o f  t h e  p r e s e n t  s tu d y  w ere  d i s c u s s e d  

i n  r e l a t i o n  t o  o t h e r  f i n d i n g s  i n  t h e  n e u r o p s y c h o l o g i c a l  

l i t e r a t u r ^ .

11
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INTRODUCTION

C h i l d r e n  w i th  te fh p o ra l  lo b e  e p i l e p s y  have  been  fo u n d ,  

a s  a g ro u p ,  t o  h^ve more b e h a v i o r a l  and  s c h o o l - r e l a t e d  

p ro b le m s  th a n  e i t h e r  c h i l d r e n  w i t h o u t  e p i l e p s y  o r  c h i l d r e n  

w i th  g e n e r a l i z e d  e p i l e p s y  ( S t a r e s ,  1 9 7 3 ;  S t o r e s ,  1977; S t o r e s  

'  a n d , H a r t ,  1976j^ , ;  s t o r e s  & P i r a n ,  1 9 7 8 ) .  A t t h e  same 

tim e,-  many c h i l d r e n  w i th  te m p o ra l  lo b e  e p i l e p s y  have been  

.. .found to  have no su ch  d i f f i c u l t i e s .  S t o r e s  (1978) h as  

em p h a s iz e d  th e  im p o r ta n c e  o f ,  i d e n t i f y i n g  t h o s e  c h i l d r e n  who 

a r e  p a r t i c u l a r l y  p r e d i s p o s e d  t o  hav e  p ro b le m s  so  t h a t  

p r e v e n t i v e  e d u c a t i o n a l  and p s y c h i a t r i c  m e a s u re s  ca n  be 

. i n t r o d u c e d  a t  an e a r l y  age. when th e y  a r e  m ost n e e d e d .

' In  a d d i t i o n  to^ i d e n t i f y i n g  th o s e  c h i l d r e n  who may be
/

a t  r i s k ,  i t  w ould  be u s e f u l  t o  be a b l e  t o  i d e n t i f y  t h e  t y p e s  

o f  d e f i c i t s  t o  w h ich  a p a r t i c u l a r  c h i l d  i s  p r e d i s p o s e d .  

S e v e r a l  s t u d i e s  i n  t h e  n e u r o p s y c h o l o g i c a l  l i t e r a t u r e  have  

. i n d i c a t e d  t h a t  c h i l d r e n  w i th  l a t e r a l i z e d  c e r e b r a l  

d y s f u n a t i o n .h a v e  c h a r a c t e r i s t i c  p a t t e r n s  o f  c o g n i t i v e  

im p a irm e n t  a s s o c i a t e d  w i th  t h e  s i d e  o f  th e  b r a i n  w hich  i s  

m ax im a lly  i n v o lv e d  ( A n n e t t ,  L e e ,  & O u n s te d ,  1961 ; F e d io  & 

M ir s k y ,  1969 ; K e r sh n e r  & K in g ,  1 9 7 4 ) .  C h i l d r e n  w i th  l e f t  

h e m isp h e re  in v o lv e m e n t  have b een  fo u n d ,  a s  a g r o u p ,  t o  have  

p ro b le m s  in  p r o c e s s i n g  v e r b a l  i n f o r m a t i o n  whj.le c h i l d r e n  

w i th  r i g h t  h e m i s p h e r e . in v o lv e m e n t  h av e  b een  fo u n d ,  a s  a



!' ■ • * - 2 ,  

g r o u p ,  t o  have p ro b le m s  i n  p r o c e s s i n g  n o n v e r b a l  i n f o r m a t i o n .  

On i n d i v i d u a l  b a s i s ,  h o w e v e r ,  t h e  l a t e r a l i z a t i o n  o f  b r a i n  

d y s f u n c t i o n  i s  n o t  a  r e l i a b l e  p r e d i c t o r  o f  t h e  p a t t e r n  o f  

c o g n i t i v e  im p a i rm e n t .  I n  a s tu d y  o f  c h i l d r e n  w i th  t e m p o ra l  

lo b e  e p i l e p s y  and l a t e r a l i z e d  e l e c t r o e n c e p h a l o g r a p h i c  (EEG) 

a b n o r m a l i t i e s ,  f o r  e x a m p le ,  t h e  p a t t e r n s  o f  im p a irm e n t  w ere  • 

found  t o  be r e v e r s e d  ( v e r b a l  d e f i c i t s  w i th  r i g h t  h e m isp h e re  

a b n o r m a l i t y ,  n o n v e rb a l"  d e f i c i t s  w i th  l e f t  h e m isp h e re  

a b n o r m a l i t y )  in  a p p r o x i m a te ly  o n e - t h i r d  o f  t h e  c h i l d r e n  in  

b o th  t h e  l e f t -  and r i g h t - l a t e r a l i z e d  g r o u p s  (F e d io  & M ir s k y ,  

1 9 6 9 ) .

Knowledge t h a t  a c h i l d  h a s  t e m p o ra l  lo b e  e p i l e p s y ,  and 

t h a t  t h e  l e f t  o r  r i g h t  h e m is p h e re  i s  m a x im a lly  i n v o l v e d ,  

d o e s  n o t  a p p e a r  t o , b e  s u f f i c i e n t  i n f o r m a t i o n  f o r  c l i n i c a l  

p u r p o s e s .  TÉe p r e s e n t  i n v e s t i g a t i o n  i s  an a t t e m p t  to  

i d e n t i f y  a  number o f  v a r i a b l e s  w hich  m ig h t  im prove  th e  

p r e d i c t a b i l i t y  o f  th e  l e v e l  ( P a r t  One) and p a t t e r n  ( P a r t  

Two) o f  i n t e l l i g e n c e  t e s t  p e r fo rm a n c e  i n  c h i l d r e n ' w i th  

t e m p o r a l  lo b e  e p i l e p s y  w hich  m a x im a lly  i n v o l v e s  one s i d e  o f  

t h e  b r a i n .  •
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PART ONE. PREDICTION OF LEVEL OF INTELLIGENCE TEST ,

PERFORMANCE IN CHILDREN WITH LATERALIZED TEMPORAL 

LOBE EPILEPSY ,

f* ‘
S e l e c t i o n  o f  P r e d i c t o r s

On the ' b a s i s  o f  t h e  t h e o r e t i c a l  .and e m p i r i c a l  

n e u r o p s y c h o l o g i c a l  l i t e r a t u r e ,  s i x  s e i z u r e - r e l a t e d  v a r i a b l e s  

have  b een  i d e n t j . f i e d  f o r  t h e  p r e s e n t  i n v e s t i g a t i o n  as  

p o s s i b l e  p r e d i c t o r s  o f  t h e  l e v e l  o f  i n t e l l i g e n c e  t e s t  

p e r fo rm a n c e  in  c h i l d r e n  w i th  l a t e r a l i z e d  t e m p o r a l  • lo b e  

e p i l e p s y .  T h ese  s i x  s e i z u r e - r e l a t e d  v a r i a b l e s  a r e  s e i z u r e  

t y p e ,  s e i z u r e  f r e q u e n c y ,  number o f  d i f f e r e n t  t y p e s  o f  

a n t i c o n v u l s a n t  m e d ic a t io n  p e q u i r é d  t o " c o n t r o l  t h e  s e i z u r e s ,  

t y p e s  o f  EEG a b n o r m a l i t y ,  age  o f  o n s e t  o f  t h e  s e i z u r e  

d i s o r d e r ,  and l a t e r a l i z a t i o n  o'f t h e  e p i l e p t i f o r m  a c t i v i t y .

g e i z u r e  T y p e . W h ile  t e m p o ra l  lo b e  e p i l e p s y  . i s  
»

g e n e r a l l y  a s s o c i a t e d  w i th  p sy c h o m o to r  s e i z u r e s ,  t h e  two a r e  

n o t  . n e c e s s a r i l y  e q u i v a l e n t  ( D o d r i l l ,  1 9 8 1 ) .  I t  i s  p o s s i b l e  

f o r  a c h i l d  w i th  t e m p o ra l  lo b e  e p i l e p s y  t o  be s u b j e c t  t o  

o t h e r  t y p e s  o f  s e i z u r e s  i n  a d d i t i o n  to  t h e  c h a r a c t e r i s t i c V  

p sy ch o m o to r  t y p e .  A d u l t s  w i th  p sy ch o m o to r  s e i z u r e s  o f  

unknown e t i ô l o g y  have  b een  fo u n d  t o  p e r fo rm  a t  e s s e n t i a l l y  

t h e  same l e v e l  a s  a d u l t s  W ith o u t  e p i l e p s y  on i n t e l l i g e n c e
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and n e u r o p s y c h o l o g i c a l  t e s t  b a t t e r i e s ,  w h i l e  t h o s e  w i th  

e i t h e r  m a jo r  m otor o r  m ixed (m ajor m otor and p sy ch o m o to r)  

s e i z u r e s  o f  unknown e t i o l o g y  have  been  fo u n d  t o  p e r fo rm  a t  

s i g n i f i c a n t l y  lo w er  l e v e l s  (K love & M a tth e w s ,  1 9 7 4 ) .  I t  

m ig h t  be e x p e c t e d ,  t h e r e f o r e ,  t h a t  a c h i l d  who h a s ,  o r  h as  

h a d ,  b o th  m ajo r  m o to r  and p sy c h p m o to r  s e i z u r e s  w i l l  

d e m o n s t r a t e  a s i g n i f i c a n t l y  lo w er  l e v e l  o f  i n t e l l i g e n c e  t e s t  

p e r fo rm a n c e  th a n  th e  c h i l d  w ith ,  p sy c h o m o to r  s e i z u r e s  a l o n e .

S e i z u r e  F re q u e n c y .  A h i g h e r  s e i z u r e  f r e q u e n c y  may be 

a s s o c i a t e d  w i th  a low er l e v e l  o f  i n t e l l e c t u a l  f u n c t i o n i n g  on 

th e  b a s i s  o f  th e  s e v e r i t y  o f  th e  u n d e r l y in g  b r a i n  d i s o r d e r ,  

o r  a s  a r e s u l t  o f  a d e t e r i o r a t i o n  o f  b r a i n  f u n c t i o n s  due t o  

r e c u r r e n t  s e i z u r e s .  I n  a d u l t s  w i th  m a jo r  m otor s e i z u r e s  o f  

known and unknown e t i o l o g y ,  t h o s e  w i th  h ig h  s e i z u r e  

f r e q u e n c y  (more th a n  one s e i z u r e  p e r  month) h av e  been  found  

t o  p e r fo rm  s i g n i f i c a n t l y  more p o o r ly  a s  a g ro u p  on 

i n t e l l i g e n c e  and n e u r o p s y c h o l o g i c a l  t e s t  b a t t e r i e s  th a n  

t h o s e  w i th  low s e i z u r e  f r e q u e n c y  (one s e i z u r e  p e r  f o u r  t o  

s i x , m o n t h s ) , w h i l e  t h o s e  w i th  m o d é r â t ^  s e i z u r e  f r e q u e n c y  

(one s e i z u r e  p e r  one t o  t h r e e  m onths) have  b een  found  t o  

occu p y  an i n t e r m e d i a t e  p o s i t i o n  be tw een  t h e  h ig h  and low 

f r e q u e n c y .g r o u p s  (Dikmen & M a tth e w s ,  1 9 7 7 ) .  One m ig h t  

e x p e c t  t o  f i n d  a s i m i l a r  e f f e c t  f o r  s e i z u r e  f r e q u e n c y " ( o n  

th e  l e v e l  o f  i n t e l l e c t u a l  f u n c t i o n i n g )  in  c h i l d r e n  w i th
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. t e m p o r a l  lo b e  e p i l e p s y  o f  unknown e t i o l o g y .

.
Number o f  A n t i c o n v u l s a n t s . In  r e v ie w in g  t h e  l i t e r a t u r e  

on a n t i c o n v u l s a n t  m e d i c a t i o n ,  Dikmen and M atthew s' (1977) and 

D o d r i l l  (1981) have  c o n c lu d e d  t h a t ,  even  w i t h i n  a t o x i c  

r a n g e ,  t h e  d e l e t e r i o u s  e f f e c t  o f  a n t i c o n v u l s a n t s  on th e  

i n t e l l e c t u a l  f u n c t i o n i n g  o f  a d u l t s  i s  n e g l i g i b l e .  I n  

c h i l d r e n  w i th  e p i l e p s y ,  p h e n y t o i n  ( D i l a n t i n )  h a s  b een  fo u n d  

to  be s i g n i f i c a n t l y  a s s o c i a t e d  w i th  low er r e a d i n g  s k i l l s  and 

n o n s i g n i f i c a n t l y  a s s o c i a t e d  w i th  m e a s u re s  o f  i n a t t e n t i v e n e s s  

( S t o r e s ,  1 9 7 8 ) .  T h e re  a r e ,  h o w e v e r ,  a number o f  

m e th o d o l o g i c a l  p ro b le m s  in v o lv e d  i n  a s s e s s i n g  th e  p o s s i b l e ,  

d e l e t e r i o u s  e f f e c t s  upon c o g n i t i v e  f u n c t i o n i n g  o f  c e r t a i n  

l e v e l s  o r  t y p e s  o f  a n t i c o n v u l s a n t  m e d ic a t i o n  ( D o d r i l l ,

1 9 8 1 ) .  An a l t e r n a t i v e  a p p ro a c h  w ould be t o  c o n s i d e r  a s  an 

in d e x  o f  th e  c o n t r o l l a b i l i t y  o f  s e i z u r e s  t h e  number o f  

d i f f e r e n t  t y p e s  o f  a n t i c o n v u l s a n t  p r e s c r i b e d  t o  a p a t i e n t .

S in c e  an a d d i t i o n a l  . ty p e  o f  a n t i c o n v u l s a n t  i s  p r e s c r i b e d- ... .
when th e  d ru g  p r e s e n t l y  u se d  i s  n o t  e f f e c t i v e  w i t h i n  a 

n o n t o x i c  r a n g e  o f  d o s a g e ,  i t  m ig h t  be a rg u e d  t h a t  a c h i l d  

who r e q u i r e s  two o r  t h r e e  d i f f e r e n t  t y p e s  o f .  a n t i c o n v u l s a n t  

h a s  a g r e a t e r  d e g r e e  o f  n e u r o l o g i c a l  im p a irm e n t  t h a n  a c h i l d  

who r e q u i r e s  o n ly  one ty p e  o f  a n t i c o n v u l s a n t  f o r  e f f e c t i v e  

s e i z u r e  c o n t r o l .  I t  m ig h t  t h e r e f o r e  be e x p e c te d  t h a t  t h e  

c h i l d  w h o . r e q u i r e s  more th a n  one  ty p e  o f  a n t i c o n v u l s a n t  w i l l



d e m o n s t r a t e  a lo w er  l e v e l  o f , i n t e l l e c t u a l  f u n c t i o n i n g .

Types  o f  EEG A b n o r m a l i t y . D o d r i l l  (1981) .has exam ined  

t h e  f i n d i n g s  from  s t u d i e s  o f  t h e  p s y c h o l o g i c a l  c o r r e l a t e s » o f  

a number o f  s e i z u r e  h i s t o r y  v a r i a b l e s  i n c l u d i n g  e t i o l o g y ,  

age a t  o n s e t  and d u r a t i o n  o f  t h e  d i s o r d e r ,  s e i z u r e  ty p e  and 

f r e q u e n c y ,  a n t i c o n v u l s a n t s  and EEG v a r i a b l e s .  Hey h a s  

c o n c lu d e d  thafc-r^niong t h e s e ,  t h e  EEG v a r i a b l e s  d e m o n s t r a t e  

t h e  s t r o n g e s t  r e l a t i o n s h i p s  w i th  i n t e l l i g e n c e  and ' .
o ■

n e u r o p s y c h o l o g i c a l  t e s t  p e r fo r m a n c e .  S u b s t a n t i a l l y  

d e c r e a s e d  l e v e l s  o f  p e r fo rm a n c e  h av e  been  found  in  a d u l t s  

w i th  e p i l e p s y  in  a s s o c i a t i o n  w i th  e p i l e p t i f o r m  d i s c h a r g e s  

and w i th  s lo w e r  rh y th m  f r e q u e n c i e s .   ̂ I t  m ig h t  be a rg u e d  t h a t  

t h e  c h i l d  w i th  b o th  a t e m p o ra l  lo b e  s p ik e  d i s c h a r g e  and 

s lo w in g  in  t h e  EEG w i l l  d e m o n s t r a t e  a g r e a t e r  l e v e l  o f  

c o g n i t i v e  im p a irm e n t  th a n  th e  c h i l d  w i th  t h e  e p i l e p t i f o r m  

d i s c h a r g e  a l o n e .

Age o f  O n s e t  o f  t h e  S e i z u r e  D i s o r d e r . S e v e r a l  t h e o r i e s

■ p r e d i c t  t h a t  t h e  e f f e c t s  o f  b r a i n  d y s f u n c t i o n  w i l l  be more 

s e v e r e  th e  e a r l i e r  t h e  age o f  o n s e t .  A c c o rd in g  t o  Hebb

■ (B o l l  & B a r t h ,  1 9 8 1 ) , . f o r  e x a m p le ,  b r a i n  damage m ost a f f e c t s
, ,

t h e  k in d  o f  c u r r e n t  p r o b le m - s o lv i n g  a b i l i t y  (Type A 

i n t e l l i g e n c e )  upon w hich  c h i l d r e n  r e l y ,  w h e re a s  t h e  s t o r e d  

i n f o r m a t i o n  (Type B i n t è ( l l i g e n c e )  w h ich  a d u l t s  t e n d  t p  u se



^  in  t h e i r  d a y - t o - d a y  f u n c t i o n i n g  , i s  l e s s  a f f e c t e d . . In  te rm s

o f  L u r i a ' s  t h e o r y  (G o ld en ,  1 9 8 1 ) ,  w i th  e a r l i e r  age  o f  o n s e t
I

t h e  p r im a r y  f u n c t i o n a l  s y s te m s  o f  t h e  b r a i n  a r e r ^ i s . r u ^ ^ d , 

t h e r e b y  a l t e r i n g  t h e  b a s i c  a b i l i t i e s  upon w hich  m ore^com plex  

s k i l l s  a r e  b u i l t .  T h i s  t h e o r y ,  l i k e  H e b b ' s , w ould  p r e d i c t  a 

g r e a t e r  o v e r a l l  l e v e l  o f  c o g n i t i v e  im p a irm e n t  w i th  an e a r l y  

o n s e t  o f  b r a i n  d y s f u n c t i o n .

The f i n d i n g s  i n  t h e  e m p i r i c a l  l i t e r a t u r e  a r e  e q u i v o c a l  

i n  t h e i r ■s u p p o r t  o f  t h e s e  t h e o r i e s .  McFie ( 1 9 6 1 ) ,  f o r  

e x a m p le ,  f a i l e d  t o  f i n d  a t r e n d  a s s o c i a t i n g  F u l l - s c a l e  I.Q on 

t h e  W ech s le r  i n t e l l i g e n c e  s c a l e  w i th  age  o f  o n s e t  in  a 

h e t e r o g e n e o u s  sam p le  o f  b ra in -d a m a g e d -  c h i l d r e n .  K love and 

M atthew s (1974) fo u n d  a l i n e a r  r e l a t i o n s h i p  b e tw een  

F u l l - s c a l e  IQ and age o f  o n s e t  f o r  a . g r o u p  o f  a d u l t s  w i th  

m a jo r  m otor  s e i z u r e s  o f  known. e t i o l o g y  b u t  n o t  f o r  a g ro u p  

w i th  m a jo r  m otor s e i z u r e s  o f  unknown e t i o l o g y  o r  a  . 

b r a  in -d am ag ed  g ro u p  w i t h o u t  e p i l e p s y .  On t h e  b a s i s  o f  t h e s e  

f i n d i n g s ,  i t  i s  d i f f i c u l t  t o  p r e d i c t  t h e  e f f e c t s  o f  ag e  o f  

o n s e t  on th e  l e v e l  o f  i n t e l l i g e n c e  t e s t  p e r fo rm a n c e  in  

c h i l d r e n  w i th  p sy c h o m o to r  s e i z u r e s  o f  unknown e t i o l o g y .

L a t e r a l i z a t i o n  o f  E p i l e p t i f o r m  A c t i v i t y  i n  t h e  B r a i n .
S' ' *

S t o r e s  (1978) h a s  re v ie w e d  t h e  r e s u l t s  o f  a  s e r i e s  o f  

p r e l i m i n a r y  s t u d i e s  aim ed a t  i d e n t i f y i n g  t h o s e  e p i l e p t i c

c h i l d r e n  a t t e n d i n g  o r d i n a r y  s c h o o l s  who a r e  a t  g r e a t e s t  r i s k

-
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' o f  b e h a v i o r a l  c o m p l i c a t i o n s .  A m a jo r  f i n d i n g  from  t h e s e  

s t u d i e s  was an a s s o c i a t i o n  b e tw e e n  a p e r s i s t e n t  l e f t  

- t e m p o ra l  s p ik e  d i s c h a r g e  and a  nûTnber o f  p ro b le n \s ,  _iincluding '

r e a d in g  r e t a r d a t i o n ^  i n a t t e n t i v e n e s s ,  e m o t io n a l  d e p ^ d e n c e ,  

and o v e r a c t i v i t y .  I n  c o n t r a s t ,  c h i l d r e n  w i th  a r i g K t  

t e m p o ra l  lo b e  s p ik e  d i s c h a r g e  w ere  f r e q u e n t l y  fo u n d  t o . b e  no 

d i f f e r e n t  from  n o n - e p i l e p t i c  c h i l d r e n '^ "  S in c e  b r a i n  

d y s f u n c t i o n  in  c h i l d r e n  h a s  b een  found  in  a s s o c i a t i o n - w i t h  

b e h a v io r  p ro b le m s  ( R u t t e r ,  1 9 7 7 ,  1981) and a  lo w er  W e c h s le r  

F u l l - s c a l e  IQ ( B o l l ,  19.74; R eèfcan- S ’K lo v e ,  1965? '

R e i t a n ,  1 9 7 4 ) ,  one m ig h t  p r e d i c t  t h a t  t h e s e  d i f f e r e n t  t y p e s  

o f  d i s t u r b e d  b e h a v io r  ■ in  l e f t  t e m p o r a l  lo b e  e p i l e p t i c  

c h i l d r e n  w i l l  be found  in  a s s o c i a t i o n  w i th  a lo w er  l e v e l  o f  

i n t e l l e c t u a l  f u n c t i o n i n g  r e l a t i v e  t o  t h a t  o f  c h i l d r e n  w i th  . 

r i g h t  t e m p o r a l  ^ b e '  e p i l e p s y .

H y p o th e s e s

I t  i s  h y p o t h e s i z e d  t h a t  a t  l e a s t  some o f  t h e  

s e i z u r e - r e l a t e d  v a r i a b l e s  s e l e c t e d  on th e  b a s i s  o f  t h e  

t h e o r e t i c a l  and e m p i r i c a l  n e u r o p s y c h o l o g i c a l  l i t e r a t u r e  

( s e i z u r e  t y p e ,  s e i z u r e  f r e q u e n c y ,  number o f  a n t i c o n v u l s a n t s ,  

t y p e s  o f  EEG a b n o r m a l i t y ,  age  o f - o n s e t , and l a t e r a l i z a t i o n )  

w i l l  p ro v e  t o  be' s i g n i f i c a n t  p r e d i c t o r s  o f  t h e ' l e v e l  o f  

i n t e l l i g e n c e  t e s t  - p e r fo rm a n c e  i n - c h i l d r e n  w i th  t e m p o ra l  lo b e
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e p i l e p s y .  On th e  o t h e r  h a n d ,  Schw arz  and D e n n e r l l  (1970)

have  s u g g e s t e d  t h a t  in d e p e n d e n t  i n d i c e s  o f  t h e  s e v e r i t y  o f
> -

s e i z u r e  d i s o r d e r s  a r e  i n a d e q u a t e  and t h a t  a w e ig h te d  s e r i e s  

o f  v a r i a b l e s  i s  more l i k e l y  t o  p r o v id e  a w o rk a b le  in d e x .  I t  

i s  f u r t h e r  h y p o t h e s i z e d ,  t h e r e f o r e ,  t h a t ,  i n  t h e  a b s e n c e  o f  

a s i g n i f i c a n t  e f f e c t  f o r  any  s e i z u r e - r e l a t e d  v a r i a b l e  when 

c o n s id e r e d  i n d i v i d u a l l y ,  t h e  l e v e l  o f  i n - é ê l l i g e n c e  t e s t  

p e r fo rm a n c e  i n  c h i l d r e n  w i th  l a t e r a l i z e d  te m p o ra l  lo b e  

e p i l e p s y  w i l l  be - s i g n i f i c a n t l y  p r e d i c t e d  by a c o m b in a t io n  o f  

t h e s e  v a r i a b l e s .
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METHOD

S e l e c t i o n  and D e s c r i p t i o n  o f  t h e  S u b j e c t s

The p o p u l a t i o n  o f  i n t e r e s t  c o n s i s t e d  o f  o u t p a t i e n t s  

who had been  t r e a t e d  f o r  à s p i z u r e  d i s o r d e r  by th e  n e u r o lo g y  

d e p a r tm e n t  o f  th e  I z a a c  W alton  k i l l a m  H o s p i t a l  f o r  

C h i l d r e n . !  The sam p le  was o b t a i n e d  by e x a m in in g  th e  EÈG 

r e c o r d s  o f  a  c o n s e c u t i v e  s e r i e s  o f  c a s e s  i n  t h e  f i l e s  f o r  

t h e  p e r i o d  o f  J u l y  1976 t o  S ep tem b er  1 9 8 1 ,  and s e l e c t i n g  a l l  

t h o s e  which d e m o n s t r a t e d  a s t r i c t l y  l a t e r a l i z e d  te m p o ra l

lo b e  s p ik e  d i s c h a r g e .  The f a m i l i e s  o f  t h e  36 s e l e c t e d

c h i l d r e n  were c o n t a c t e d  and 27 o f  t h e s e  a g r e e d  to  

p a r t i c i p a t e  i n  t h e  s t u d y .  One o f  th e  s u b j e c t s  was u n w i l l i n g  

t o  c o o p e r a t e  w i th  t h e  p s y c h o l o g i c a l  t e s t i n g .  The d a t a  f o r

t h i s  s u b j e c t  w ere e x c lu d e d  from  th e  a n a l y s e s .

A sumraar'y d e s c r i p t i o n  o f  t h e  o v e r a l l  s a m p le ,  and o f  

t h e  l e f t  and r i g h t  te m p o ra l  g r o u p s ,  i s  p r e s e n t e d  in  T a b le  1 .  

The r e s u l t s  o f  t h e  t e s t s  f o r  d i f f e r e n c e s  b e tw een  th e  l e f t  

and r i g h t  t e m p o ra l  g r o u p s  on th e  v a r i a b l e s  o f  age a t  t e s t i n g  

and l e v e l  o f  e d u c a t i o n  w ere n o n s i g n i f i c a n t .  C h i - s q u a r e  

t e s t s  f o r  s e x  d i f f e r e n c e s ,  and d i f f e r e n c e s  in  so c io e c o n o m ic  

s t a t u s  a s  m easu red  by t h e  H o l l i n g s h e a d  In d e x  (Note 1) .were 

a l s o  n o n s i g n i f i c a n t .  Two s u b j e c t s  in  t h e  l e f t  t e m p o ra l  

g ro u p  and t h r e e  s u b j e c t s  in  t h e  r i g h t  te m p o ra l  g r o u p .w e r e
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Table 1

Age a t  Testing , Education, Sex, and Socioeconomic S ta tu s  of the
■f

O verall Sanç>le, and Left and Right Taiçxjral Lctoe Groups

O verall (ir=26) L eft (n=12) Right (g=14)

Age a t , t e s t i n g  (years) 

Mean 

■ S,D.

Education (grades) 

Mean 

S.D.

Sex

r

■ Male 

Female

Socioeconomic status^. 

2

3

4

5

12.5

3.3

7.1

3.1

15

11

3

15

7

1

12 .8

2.6

7.5

2.8

7

5

1

7

4

0

12.2

3.8

6.3

3.4

8

6

2

8

3

1

^ Based cn the Hollingshead two-factor index of s o c ia l  p o s it io n  

(Note 1).
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.

l e f t - h a n d e d .  Two o f  th e  l e f t - h a n d e d  s u b j e c t s  i n  t h e  r i g h t  

t e m p o ra l  g ro u p  a l s o  had a  l e f t - h a n d e d  p a r e n t ,  w h ich  s u g g e s t s  

t h a t  t h e s e  s u b j e c t s  may have  b een  g e n o t y p i c  s i n i s t r a l s  and 

t h e r e f o r e  p o s s i b l y  p r e d i s p o s e d  to w ard  p o o r e r  n o n v e r b a l  

s k i l l s  i n  t h e  a b s e n c e  o f  b r a i n  d y s f u n c t i o n  ( M i l l e r ,  1 9 7 2 ) .
V

T h is  c o n s i d e r a t i o n  may l i m i t  t h e  f n ^ e ^ r  e t a  t i o n  o f  t h e  

r e s u l t s  (K e rsh n e r  & K in g , 1 9 7 4 ) .

I n t e l l i g e n c e  T e s t i n g

The W e c h s le r  I n t e l l i g e n c e  S c a l e  f o r  C h i l d r e n - R e v i s e d

(WISC-R) was a d m i n i s t e r e d  t o  th e  22 s u b j e c t s  be tw een  th e

a g e s  o f  8 and 16 y e a r s ,  and th e  W e c h s le r  A d u l t  I n t e l l i g e n c e

S c a l e  (WAIS) was a d m i n i s t e r e d  t o  f o u r  1 7 - y e a r - o l d  s u b j e c t s .  .

The s c a l e s  w ere  a d m i n i s t e r e d  i n d i v i d u a l l y  t o  s u b j e c t s  i n  a

s t a n d a r d i z e d  m anner by t r a i n e d  p s y c h o m e t r i s t s  who w ere  aw are
/

o f  th e  n a tu r e ,  o f  th e  sample^ and t h e  g e n e r a l  p u rp o s e  o f  th e  

r e s e a r c h ,  b u t  w ere u n in fo rm e d  a s  t o  t h e  g ro u p -m e m b e rsh ip  

( l e f t -  o r  r i g h t - h e m i s p h e r e  EEG a b n o r m a l i t y )  o f  t h e  s u b j e c t s .

N e u r o l o g i c a l  E x a m i n a t i o n /  '

The EEG r e c o r d s  o f  t h e  t e m p o ra l  lo b e  e p i l e p t i c  

c h i l d r e n  w ere exam ined  by a c e r t i f i e d  e l e c t r o e n c e p h a l o -  

g r a p h e r  f o r  e v id e n c e  o f  a u n i l a t e r a l  i n t e r i c t a l  s p ik e  f o c u s
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r e s t r i c t e d  t o  t h e  t e m p o ra l  l o b e . ' P a t i e n t s  w ere  e x c lu d e d

whose r e c o r d s  d e m o n s t r a t e d - s e c o n d a r y  b i l a t e r a l  s y n c h ro n y ,  o r

a f o c a l  d i s c h a r g e  w hich  e x te n d e d  beyond t h e  t e m p o ra l  lo b e  o r
. ■ * 

o c c u r r e d - i n d e p e n d e n t l y  in  t h e  o p p o s i t e  t e m p o r a l  l o b e .  The

EEG r e c o r d s  o f  s e l e c t e d  p a t i e n t s  w ere  f u r t h e r  - c l a s s i f i e d  a s ' '

t o  w h e th e r  th e y  d e m o n s t r a t e d  a s p ik e  d i s c h a r g e  and f o c a l

s lo w in g ,  o r  a  s p ik e  d i s c h a r g e  a l o n e .  The number o f  EEG
' ' . , , ' ■ 

r e c o r d i n g s  c o n d u c te d  p e r  s u b j e c t  ra n g e d  from, one t o  s e v e n .
' , ,

A s t a n d a r d  n e u r o l o g i c a l  e x a m in a t io n  was c o n d u c te d

which in c lu d e d  t e s t i n g  f o r  p e r i p h e r a l  s e n s o r y - m o to r  d e f i c i t s

and n e u r o l o g i c a l  " s o f t  s i g n s " .  Four l e f t . t e m p o r a l  and s i x

r i g h t  t e m p o ra l  s u b j e c t s  had a b n o rm a l f i n d i n g s  on th e

n e u r o l o g i c a l •e x a m in a t io n .  Ohe l e f t  t e m p o ra l  S u b j e c t  had a
»

r i g h t ' v i s u a l  f i e l d  d e f e c t  ( h e m ia n o p s ia )  and two r i g h t  

t e m p o ra l  s u b j e c t s  had l e f t  v i s u a l  f i e l d  d e f e c t s  

(h e m ia n o p s ia ,  q u a d r a n t a n o p s i a ) .  The f i n d i n g s  on th e  

n e u r o l o g i c a l  e x a m in a t io n  t h e r e f o r e  s u p p o r t e d  t h e  EEG 

f i n d i n g s  f o r  t h e  l a t e r a l i z a t i o n  o f  c e r e b r a l  d y s f u n c t i o n  in  

t h e s e  c h i l d r e n .

A n e u r o l o g i c a l  h i s t o r y  was c o n d u c te d  w hich  in v o lv e d  

th e  c o l l e c t i o n  o f  d a t a  on a number o f  s e i z u r e - r e l a t e d  

v a r i a b l e s  i n c l u d i n g  s e i z u r e  t y p e , s e i z u r e  f r e q u e n c y ,  number 

o f  a n t i c o n v u l s a n t s ,  t y p e s  o f  EEG a b n o r m a l i t y ,  age  o f  o n s e t ,  

and d u r a t i o n  o f  t h e  s e i z u r e  d i s o r d e r  - (T a b le  2 ) .  C h i - s q u a r e  

t e s t s  f o r  d i f f e r e n c e s  b e tw een  t h e  l e f t  and r i g h t  te m p o ra l
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Table 2 '

Seizure History Iriformaticm for  the Overal l  Saitple, 

and Lef t  and Right Tënporal Lobe Groups

Seizure type^
psychomotor alcsie 12
psychcmotor p lus  

 ̂ major motor^ 14

Seizure frequencyt^ '
■■ 0 17

1 to 10 4
11 to  50 , ‘ 3
more than 50 2

Number of  anticonvulsants
0 5

• I.-. 15
2 ' 5
3 1

Type o f  îEG abnormality
spike alone 12
spike p lus  slewing 14

Age of  onset  (years) ,, -
mean 8.6
S.D. 3.8

Duration o f  d isorder  (years)
mean 3.9
S.D. 3.3

Overall  (n=26) Lef t  (n=12) Right (n=14)

7

5

9
0
2
1

3
6
2
1

7
5

9.1
3.2

3.7
2.4

5

9

8
4
1
1

2
9
3
0

5
9

8.2
4.3

4.0
4.0

 ̂ For one l e f t  and two r ig h t  tenporal  subjects  i t  was not c e r t a in  

whether a  general ized major motor sé izure  had occurred. These subjec ts  

were c l a s s i f i e d  as no t  having had a major motor, se izure .

^ Based on range es timates  provided by the parents  and ch i ld  for 

the year preceding psychological examination.

V
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g r o u p s  on t h e s e  v a r i a b l e s  were  n o n s i g n i f i c a n t .  T h e se  

f i n d i n g s  a r e  n o t  c o n c l u s i v e ,  h o w e v e r ,  s i n c e  i n  each  c a s e  

t h e r e  were  c e l l s  w i t h  e x p e c t e d  f r e q u e n c i e s  o f '  l e s s  t h a n  5.
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' ■ D a ta  A n a l y s e s

To t e s t  f o r  a main  e f f e c t  o f  t h e  s e i z u r e - r e l a t e d  

v a r i a b l e s  on^ F u l l - s ç a l e  IQ when c o n s i d e r e d  i n d i v i d u a l l y . ,  

s u b j e c t s  were c l a s s i f i e d  d i c h o t o m o u s l y  a c c o r d i n g  t o  s e i z u r e  

t y p e  (p sychom oto r  a l o n e  o r  p sy c h o m o to r  p l u s  m a jo r  m o t o r ) , 

s e i z u r e  f r e q u e n c y  (none o r  a t  l e a s t  one s e i z u r e  i n . t h e  y e a r  

o f  t e s t i n g ) n u m b e r  o f  a n t i c o n v u l s a n t s  p r e s c r i b e d  (one o r  

more t h a n  one t y p e ) , t y p e s  o f  EEG a b n o r m a l i t y  ( s p i k e  

d i s c h a r g e  a l o n e  o r  s p i k e  p l u s  f o c a l  s l o w i n g ) , age  o f  o n s e t

o f  s e i z u r e s  ( b e f o r e  o r  a f t e r  n i n e  y e a r s ) , 2 and
 ̂ . 

l a t e r a l i z a t i o n  o f  jg p ik e  d i s c h a r g e  ( l e f t  o r  r i g h t  t e m p o r a l

l o b e ) . Mean F u l l - s c a l e  IQ s c o r e s  were  d e t e r m i n e d  f o r  t h e

s i x ^ p a i r s  o f  g r o u p s  and d i f f e r e n c e s  b e tw ee n  t h e s e  means were

t e s t e d  f o r  u s i n g  t^ t e s t s  f o r  i n d e p e n d e n t  sam ples ' .

S t e p w i s e  m u l t i p l e  r e g r e s s i o n  a n a l y s e s  w ere  t h e n

c o n d u c t e d  t o  a r r i v e  a t  t h e  b e s t  w e i g h t e d  c o m b i n a t i o n  o f

v a r i a b l e s  f o r  p r e d i c t i n g  F u l l - s c a l e  IQ i n  t h i s  s a m p le .

C o n t i n u o u s  d a t a  were  e n t e r e d  f o r  number o f  a n t i c o n v u l s a n t s

and age o f  o n s e t ,  and d ic h o tb m o u s  d a t a  were  e n t e r e d  f o r

s e i z u r e  t y p e ,  t y p e s  o f  EEG a b n o r m a l i t y ,  and l a t e r a l i z a t i o n .

The c o d in g  o f  s e i z u r e  f r e q u e n c y  was p r o b l e m a t i c  s i n c e  t h e

d a t a  f o r  t h i s  v a r i a b l e  were  c o l l e c t e d  i n  t e r m s  o f  r a n g e

e s t i m a t e s  (0 ,  1 t o  1 0 ,  11 t o  50 ,  more t h a n  50 s e i z u r e s  i n

t h e  y e a r  o f  t e s t i n g ) .  I t  was t h o u g h t  t h a t  t h e
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d i c h o t o m i z a t i o n  o f  t h i s  v a r i a b l e  m ig h t  r e s u l t  i n  ^  l o s s  o f

p o t e n t i a l l y  u s e f u l  i n f o r m a t i o n .  On t h e  o t h e r  h a n d ,  t h e

a r b i t r a r y  s e l e c t i o n  o f  p o i n t  e s t i m a t e s  m ig h t  r e s d l t  i n  t h e

a d d i t i o n  o f  i n a c c u r a t e  i n f o r m a t i o n .  To a s s e s s  t h e  e f f e c t s
*

o f  c o d i n g  t h e  d a t a  f o r  s e i z u r e  f r e q u e n c y  e i t h e r  

d i c h o t o m o u s l y  o r  i n  t e r m s  o f  p o i n t  e s t i m a t e s ,  t h r e e  s e p a r a t e  

r e g r e s s i o n  a n a l y s e s ,  w ere  c o n d u c t e d .  For  t h e  f / i r s t  a n a l y s i s ,  

t h e  d a t a  were  coded  d i c h o t o m o u s l y :  (0) i f  t h e  s u b j e c t  had

n o t  had a  s e i z u r e  i n  t h e  y e a r  o f  t e s t i n g ,  (1) i f  t h e  s u b j e c t  

had one o r  more s e i z u r e s  i n  t h e  y e a r  o f  t e s t i n g .  For  t h e  

s e co n d  a n a l y s i s ,  t h e  minimum p o i n t s  o f  e a c h  r a n g e  were  u s e d :  

(0) i f  t h e  s u b j e c t  had no s e i z u r e s ,  (1) i f  t h e  s u b j e c t  had 1 

t o  10 s e i z u r e s ,  (11) i f  t h e  s u b j e c t  had  11 t o  50 s e i z u r e s ,  

and (50) i f  t h e  s u b j e c t  had more t h a n  50 s e i z u r e s  i n  t h e  

y e a r  o f  t e s t i n g .  Fo r  t h e  t h i r d  a n a l y s i s  i t  was r e a s o n e d
-  t ■

t h a t ,  s i n c e  t h e  sam ple  was skewed to w ard  a  m i l d e r  d e g r e e  o f  

im p a i rm e n t  on many o f  t h e  v a r i a b l e s ,  t h e  m os t  r e p r e s e n t a t i v e  

d a t a  would  be a p o i n t  e s t i m a t e  b e tw een  t h e  minimum and 

m i d p o i n t  f o r  t h e  r a n g e s  w i t h  lo w e r  and u p p e r  l i m i t s .  The 

d a t a  f o r  t h i s  t h i r d  a n a l y s i s  were  c o d e d :  (0) i f  t h e  s u b j e c t  

had no s e i z u r e s ,  (4) i f  t h e  s u b j e c t  had  1 t o  10 s e i z u r e s ,

(20) i f  t h e  s u b j e c t  had 11 t o  50 s e i z u r e s ,  and (50) i f  t h e  

s u b j e c t  had more t h a n  50 s e i z u r e s  i n  t h e  y e a r  o f  t e s t i n g .

The d a t a  f o r  t h e  o t h e r  f i v e  s e i z u r e - r e l a t e d  v a r i a b l e s  were* 

coded  i n  t h e  same way f o r  a l l  t h r e e  r e g r e s s i o n  a n a l y s e s .
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Computer  a n a l y s e s  o f  t h e  F u l l - s c a l e  IQ s c o r e s  and t h e  ' 

d a t a  f o r  t h e  s i x  p r e d i c t o r  v a r i a b l e s  were  c o n d u c t e d  by means 

o f  t h e  SPSS m u l t i p l e  r e g r e s s i o n  su b p ro g ra m  ( N ie ,  H u i l ,  

J e n k i n s ,  S t e i n b r e n n e r , & B e n t ,  1 9 7 5 ) .  The r e m i t s  ^  t h e  

r e g r e s s i o n  a n a l y s e s  were  e v a l u a t e d  i n  t e r m s  o f  t h e  çvej ; ,a t i r^
X - 5

a c c u r a c y  o f  t h e  p r e d i c t i o n  e q u a t i o n  a s  r e f l e c t e d  by t h e  

s q u a r e  o f  t h e  m u l t i p l e  c o r r e l a t i o n ,  ^ 2  m e a s u re  o f  t h e  

p r o p o r t i o n  o f  v a r i a t i o n  i n  t h e  c r i t e r i o n  e x p l a i n e d c b y  t h e  

v a r i a b l e s  i n c l u d e d  i n  t h e  r e g r e s s i o n  e q u a t i o n )  and by th e  

r e l a t i v e  c o n t r i b u t i o n s  o f  t h e  i n d i v i d u a l  v a r i a b l e s  a s  

m e asu red  by t h e  s t a n d a r d i z e d  r e g r e s s i o n  c o e f f i c i e n t s ,  o r  

b e t a  w e i g h t s .  ,
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RESULTS

R e s u l t s  o f  t h e  t  t e s t s  ( T a b le  3) i n d i c a t e  a

s i g n i f i c a n t  e f f e c t -  f o r .  number o f  a n t i c o n v u l s a n t s

(_ t (2 4 )= 2 .0 9 ,  £ < .0 5 )  . The t e s t s  f o r  s e i z u r e  t y p e ,  s e i z u r e

f r e q u e n c y ,  t y p e s  o f  EEG . a b n o r m a l i t y ,  age  o f  o n s e t  o f  t h e

s e i z u r e  d i s o r d e r ,  and l a t e r a l i z a t i o n  o f  t h e  s p i k e  d i s c h a r g e

were n o t  s i g n i f i c a n t .  The d i f f e r e n c e s  b e tw ee n  t h e  means

were  i n  t h e  e x p e c t e d  d i r e c t i o n  f o r  t h r e e  v a r i a b l e s ;  s e i z u r e

f r e q u e n c y ,  number o f  a n t i c o n v u l s a n t s ,  and  age o f  o n s e t .

S p e c i f i c a l l y ,  t h e  mean F u l l - s c a l e  IQ s c o r e s  were  h i g h e r  f o r

c h i l d r e n  who had n o t  had a ^ ^ T z u r e  i n  t h e  y e a r  o f  t e s t i n g ,

who had b een  p r e s c r i b e d  o n l y  one t y p e  o f  a n t i c o n v u l s a n t ,  and

f o r  whom t h e  age  o f  o n s e t  o f  s e i z u r e s  was l a t e r  ( a f t e r  n i n e

y e a r s )^ ^  For  t h e  r e m a i n in g  t h r e e  v a r i a b l e s  ( t y p e  o f  
£>■

s e i z u r e s ,  t y p e s  o f  EEG a b n o r m a l i t y ,  and l a t e r a l i z a t i o n  o f  
*  '

s p i k e  d i s c h a r g e )  t h e  d i f f e r e n c e s  b e tw ee n  t h e  meanp w ere  i n  a 

d i r e c t i o n  o p p o s i t e  t o  t h a t  p r e d i c t e d .  S p e c i f i c a l l y ,  t h e  

mean F u l l - s c a l e  IQ s c o r e s  were  h i g h e r  f o r  c h i l d r e n  w i t h  

y: p sy c h o m o to r  and m a jo r  motor  s e i z u r e s ,  s p i k e  d i s c h a r g e s  and 

f o c a l  s l o w i n g ,  and r i g h t  h e m i s p h e r e  d y s f u n c t i o n .

R e s u l t s  f rom t h e  t h r e e  r e g r e s s i o n  a n a l y s e s  l [w i th  

s e i z u r e  f r e q u e n c y  coded d i c h o t o m o u s l y , ' o r  i n  t e r m s  o f  

minimum or  low m i d - r a n g e  p o i n t  e s t i m a t e s )  were  e s s e n t i a l l y  

t h e  samè i n  t e r m s  o f  t h e  o v e r ^ l  a c c u r a c y  o f  t h e  p r e d i c t i o n
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Table 3

Means and Standard; Deviations o f  Fu l l -Scale  IQ Scores 

for the Seizure Var iable Groups

Full -Scale  IQ 

Mean S.D. n

Seizure type

psychaibtor alone 99.5 12.3 12
psychcsiotor p lus  major motor' 103.1 14.5 14

Seizure frequency . .

none in the year of te s t in g  103.8 13.6 16
one or more in the year o f  t e s t in g  96.4 12.4 10

Number of  anitconvulsants .

zero to  one _ 104.1 * 13.8 19
more than one 91.8 6.6 7

Types of EEG abnormality

spike aicne 93.7 27.3 18
spike plus  slewing 105.6 11.6 ' 8

/&ge of  onset

before nine years 100.6 11.2 11
a f t e r  n ine .years  106.3 1 3 .^  11 \

La te ra l iza t ion  o f  bra in  dysfunction [

l e f t  101.5 15.3 12
r ig h t  101.1 12.2 14

* p<.05
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e q u a t i o n  (R^) and t h e  r e l a t i v e  c o n t r i b u t i o n s  o f  t h e
«

i n d i v i d u a l  p r e d i c t o r  v a r i a b l e s  ( J ^ v a l u e s )  . A c o r r e l a t i o n  

m a t r i x  o f  s e i z u r e  v a r i a b l e s  w i t h  F u l l - s c a l e  IQ i s  p r e s e n t e d  

i n  T a b l e  4.  R e s u l t s  f rom t h e  t h i r d  r e g r e s s i o n  a n a l y s i s ,  

w i t h  s e i z u r e  f r e q u e n c y  coded  in  t e r m s  o f  low m i d - r a n g e  

p o i n t - e s t i m a t e s , i s  p r e s e n t e d  in  T a b le  5.

The s t e p w i s e  m u l t i p l e  r e g r e s s i o n  p r o c e d u r e  r e s u l t e d  in  

a n o n s i g n i f i c a n t  r e g r e s s i o n  e q u a t i o n .  O n ly  38% o f  t h e  

v a r i a t i o n  in  t h e  F u l l - s c a l e  IQ s c o r e s  o f  t h e  p r e s e n t  sam ple  

o f  t e m p o r a l  l o b e  e p i l e p t i c  c h i l d r e n  was e x p l a i n e d  by t h e  

f i v e  s e i z u r e  v a r i a b l e s  ( s e i z u r e  f r e q u e n c y ,  number o f  

a n t i c o n v u l s a n t s ,  t y p e s  o f  EEG a b n o r m a l i t y ,  age  o f  o n s e t ,  and 

l a t e r a l i z a t i o n }  i n c l u d e d  i n  t h e  r e g r e s s i o n ,  e q u a t i o n .

S e i z u r e  t y p e  d i d  n o t  m e e t ’ t h e  s t a t i s t i c a l  c r i t e r i a  (Nie e t  

a l . ,  1975) f o r  e n t r y  i n t o  t h e  e q u a t i o n  ( t h e  F - r a t i o  computed  

i n  t h e  t e s t  o f  s i g n i f i c a n c e  f o r  i t s  r e g r e s s i o n  c o e f f i c i e n t  

and t h e  t o l e r a n c e ,  o r  p r o p o r t i o n  o f  v a r i a n c e  i n  s e i z u r e  t y p e  

n o t  e x p l a i n e d  by t h e  v a r i a b l e s  a l r e a d y  i n  t h e  e q u a t i o n ,  

f a i l e d  t o  ex c ee d  t h e  d e f a u l t  v a l u e s  o f  F = .01  and T = .0 0 1 } .

The r e l a t i v e  c o n t r i b u t i o n s  o f  t h e  i n d i v i d u a l  s e i z u r e  

v a r i a b l e s  t o  t h e  e x p l a i n e d  v a r i a t i o n  i n  F u l l - s c a l e  IQ were 

n o n s i g n i f i c a n t  i n  e ach  c a s e  e x c e p t  f o r  number o f  

a n t i c o n v u l s a n t s .  'T h i s  v a r i a b l e  had t h e  h i g h e s t  s im p l e  

c o r r e l a t i o n  w i t h  F u l l - s c a l e  IQ (r_=-.53) , and a c c o u n t e d  f o r

28% o f  t h e  v a r i a t i o n  i n  t h e  F u l l - s c a l e  IQ s c o r e s ./>



Table 4

Corre la t ic«  Matrix of  Seizure Var iab les .with F u l l - s c a le  IQ

Seizure type^ -■ .15

Seizure frequency^* -.35 -.07
,

Number of  anticonvulsants*^ J - .5 3  : , - .22 .74

Types of BEG abnormality^ . 2 y — -.05 -.18 .04

Age o f ^ w s e t^  , a o  . 

)o2

.16 -.19 ■ .07 - .23

La te ra l iza t ion^ -;23 .05 .01 -.12  .12

F u l l - sca le Seizure Seizure Types of EEG Age of , L a te ra l iza t ion

■ IQ type frequency abnormality onset

^ Coded 0 for psychcmotor se izures  alone,  1 for psychonotor and major motor se izures

^ Coded 0 for no se izure ,  1 for  one or more se izures  in  ^ a r  of  te s t in g

'^’Coded 0, 1, 2, or 3 ant iconvulsants

^ Coded 0 for spike discharge,  1 for spike .discharge and slewing

f  Coded 0 for r ig h t  temporal spike,  1 for  l e f t  temporal spike
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Table 5

Regressicai Suirmary Table 

Dependent 'Variable WISC-R Ful l -Scale  IQ

i
SOURCE df. SS F B-value R^

Regression 5 1707.93 2.44 .38

Number of  ant iconvulsants 1 1249.62 9.20 - .78 **

Seizure frequency 1 536.31 3.24 .31

Types of EEG abnormality 1 219.24 1.23 .28

Age o f  onset 1 43.45 .23 .14

L a te ra l iza t ion 1 1.20 .01 .02

Residual ,20 2803.19 -

Tôtal 25 4511.12

** p<.01

A
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DISCUSSION

R e g r e s s i o n  E q u a t i o n

The b e s t  w e i g h t e d  l i n e a r  c o m b i n a t i o n  o f  t h e  s i x  

s e i z u r e - r e l a t e d  v a r i a b l e s  a c c o u n t e d  f o r  a p p r o x i m a t e l y

o n e - t h i r d  o f  t h e  v a r i a b i l i t y  i n  t h e  F u l l - s c a l e . IQ s c o r e s  o f
*  ̂

t h e  p r e s e n t  sam p le  o f  t e m p o r a l  l o b e  e p i l e p t i c  - c h i l d r e n .

T h i s  i n d i c a t e s  t h a t  a p p r o x i m a t e l y  t w o - t h i r d s  o f  t h e

v a r i a b i l i t y  i n  t h e  l e v e l  o f  i n t e l l i g e n c e  t e s t  p e r f o r m a n c e  in

t h e s e  c h i l d r e n  i s  e x p l a i n e d  by f a c t o r s  . o t h e r  t h a n  t h e

s e v e r i t y  o f  t h e i r  s e i z u r e  h i s t o r y ,  a s  m easu red  i n  t h i s

^ s t u d y .  I n  v iew o f  t h e  f i n d i n g s  i n  t h e  l i t e r a t u r e  f o r  an

»  e f f e c t  o f  t h e  s e i z u r e - r e l a t e d  v a r i a b l e s  on t h e  l e v e l  o f

c o g n i t i v e  f u n c t i o n i n g  i n  c h i l d r e n  o r  a d u l t s  w i t h  e p i l e p s y

(bikmen &'M a t th e w s ,  1977;  D o d r i l l ,  19R1; K lo v e  & M a t th e w s ,
%

'197iJ; S t o r e s ,  1978 ) , t h e  a b s e n c e  o f  a s i g n i f i c a n t  

r e l a t i o n s h i p  b e tw een  F u l l - s c a l e  IQ and f i v e  o f  t h e  s i x  

v a r i a b l e s ,  when c o n s i d e r e d  i n d i v i d u a l l y  o r  i n  c o m b i n a t i o n ,

^  i s  n o t  e x p e c t e d .

T h e re  a r e  a number^ o f  p o s s i b l e  e x p l a n a t i o n s  f o r  t h e  

a b s e n c e  o f  a  s i g n i f i c a n t  e f f e c t  f o r  m os t  o f  t h e  s e i z u r e
%

v a r i a b l e s  on l e v e l  o f  i n t e l l i g e n c e  t e s t  p e r f o r m a n c e  i n  t h e  

p r e s e n t  s a m p le .  One e x p l a n a t i o n  i s  t h e  s m a l l  s am p le  s i z e

which  would make t h e  d a t a  s e n s i t i v e  t o  b e t w e e n - g r o u p
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d i f f e r e n c e s  in  p r e m o r b i d  F u l l - ^ s c a l e  IQ. S e c o n d l y ,  one m ig h t  

e x p e c t  t h a t  t h e  m o s t • s e v e r e l y  i m p a i r e d  c h i l d r e n  have  

r e c e i v e d  some t y p e  o f  ' r e m e d i a l  h e l p ,  t h e r e b y  r e d u c i n g  

d i f f e r e n c e s  b e tw een  c h i l d r e n  w i t h  m i l d  and s e v e r e  s e i z u r e  

h i s t o r i e s .  A t h i r d  e x p l a n a t i o n  i s  t h a t  t h e  sam p led  r a n g e  in  

s e v e r i t ^ - ^ f  s e i z u r e  h i s t o r y  was v e r y  r e s t r i c t e d .  S t u d i e s  i n  

which s i g n i f i c a n t  e f f e c t s  Ijave been  found f o r  some o f  t h e  

s e i z u r e  v a r i a b l e s  which  were  u n d e r  i n v e s t i g a t i o n  i n  t h e  

p r e s e n t  s t u d y  have  u se d  w i d e r <r a n g e s  f o r  t h e s e  v a r i a b l e s .

I n  a s t u d y  o f  a d u l t s  w i t h  e p i l e p s y  (Klove  & M a t th e w s ,  1 9 7 4 ) ,  

age  o f  o n s e t  r a n g e d  from l e s s  t h a n  one y e a r  t o  f i f t y  y e a r s .  

I n  t h e  p r e s e n t  s t u d y ,  age  o f  o n s e t  r a n g e d  from one t o  

s i x t e e n  y e a r s .  In- a n o t h e r  s t u d y  o f  a d u l t s  w i t h  e p i l e p s y  

(Dikmen & M at th ew ^ ,  1 9 7 7 ) ,  s e i z u r e  f r e q u e n c y  ra n g e d  from 

l e s s  t h a n  one s e i z u r e  p e r  y e a r  t o  more th a n  on e  s e i z u r e  p e r  

d a y .  I n  t h e  p r e s e n t  s t u d y ,  o n l y  35.%' o f  t h e  sam p le  ( n in e  

s u b j e c t s )  had more t h a n  one s e i z u r e  i n  t h e  y e a r  o f  t e s t i n g .  

I t  a p p e a r s ,  t h e n ,  t h a t  o n l y  t h e  m i ld  end o f  t h e  con t in i fum  o f  

n e u r o l o g i c a l  im p a i rm e n t  was sam pled  i n  t h e  p r e s e n t  s t u d y  

I t  i s  d i f f i c u l t  t o  p r e d i c t  v a r i a b i l i t y  i n  l e v e l  o f  c o g n i t i v e  

i m p a i rm e n t  i n  such  a homogeneous g ro u p  s i n c e  such  

v a r i a b i l i t y  i s  m in im a l  i n  t h e  p r e d i c t o r  m e a s u r e s .
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I n d i v i d u a l  P r e d i c t o r s

Number o f  A n t i c o n v u l s a n t s . When t h e  s e i z u r e  v a r i a b l e s  

a r e  c o n s i d e r e d  i n d i v i d u a l l y ,  t h e  number o f  a n t i c o n v u l s a n t s  

r e q u i r e d  f o r  e f f e c t i v e  s e i z u r e  c o n t r o l  a p p e a r s  t o  be t h e  

o n l y  s i g n i f i c a n t  p r e d i c t o r  o f  F u l l - s c a l e  IQ i n  t e m p o r a l  l o b e  

e p i l e p t i c  c h i l d r e n ,  a t  l e a s t  f o r  t h e  p r e s e n t  s a m p le .  I t  i s  

d i f f i c u l t  t o  d e t e r m i n e  w h e th e r  t h i s  e f f e c t  f o r  number V)f 

a n t i c o n v u l s a n j z s  r e f l e c t s  a  more s e v e r e  s e i z u r e  d i s o r d e r  o r  

an e f f e c t  f o r  t y p e  o f  a n t i c o n v u l s a n t  i n  t h e  c h i l d r e n  

p r e s c r i b e d  more t h a n  one t y p e  o f  a n t i c o n v u l s a n t -  The f a c t  

t h a t  an a s s o c i a t i o n  h a s  been  fo u n d  b e tw een  p h e n y t o i n  and 

b e h a v i o r  p r o b le m s  ( S t o r e s ,  1978) would  s u g g e s t  an e f f e c t  f o r  

t y p e  o f  a n t i c o n v u l s a n t ,  s i n c e  s i x  o f  t h e  s e v e n  c h i l d r e n  

p r e s c r i b e d  more t h a n  one ty p e  o f  a n t i c o n v u l s a n t  had been  

p r e s c r i b e d  p h e n y t o i n ,  com pared  w i t h  o n l y  one  o f  t h e  n i n e t e e n  

p r e s c r i b e d  z e r o  t o  one t y p e  o f  a n t i c o n v u l s a n t .  On t h e  o t h e r  

h a n d ,  o n l y  t h r e e  c h i l d r e n  i n  t h e  sam p le  were  ju d g e d  by t h e  

n e u r o l o g i s t , a n d  p a r e n t s  t o  be s u f f e r i n g  f rom e i t h e r  m e d i c a l  

o r  b e h a v i o r a l  e f f e c t s  o f  t h e  m e d i c a t i o n .  T h i s  would s u g g e s t  

t h a t  t h e  lo w er  l e v e l  o f  i n t e l l e c t u a l  f u n c t i o n i n g  i n  t h e  

c h i l d r e n  p r e s c r i b e d  more t h a n  one t y p e  o f  a n t i c o n v u l s a n t  i s  

due t o  t h e  r e c a l c i t r a n c e  o f  t h e i r  s e i z u r e s .
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S e i z u r e  T y p e . The p r e d i c t i o n  t h a t  c h i l d r e n  w i t h  b o th  

p sy c h o m o to r  and m a jo r  m oto r  s e i z u r e s  would  o b t a i n  a low er
V r

mean F u l l - s c a l e  IQ t h a n  t h e  c h i l d r e n  w i t h  p sy ch o m o tb r  

s e i z u r e s  a l o n e  was n o t  s u p p o r t e d  by t h e  r e s u l t s  o f  t h e  

p r e s e n t  s t u d y .  The a b s e n c e  o f  a s i g n i f i c a n t  r e l a t i o n s h i p  

be tw een  s e i z u r e  t y p e  and F u l l - s c a l e  IQ c o n t r a s t s  w i t h  t h e  

f i n d i n g  o f  g r e a t e r  n e u r o p s y c h o l o g i c a l  i m p a i r m e n t ,  a s  

m e a s u re d  by t h e  H a l s t e a d  Im p a i rm e n t  I n d e x ,  i n  a d u l t s  w i t h  

mixed (major  m oto r  and p s y c h o m o to r )  s e i z u r e s  (Klove &

M a t t h e w s , 1 9 7 4 ) .  I t  may be t h a t  t h e  a d u l t s  w i t h  mixed
cs e i z u r e s  i n  t h i s  s t u d y  had a l a r g e r  p r o p o r t i o n  o f  t h e  

s e i z u r e  a c t i v i t y  r e p r e s e n t e d  by m a jo r  m otor  s e i z u r e s .  I n  

t h e  p r e s e n t  s t u d y ,  t h e  s u b j e c t s  c l a s s i f i e d  a s  h a v in g  b o t h  

t y p e s  o f  s e i z u r e s  had g e n e r a l l y  e x p e r i e n c e d  o n l y  one m ajo r  

motor  s e i z u r e .  I t '  i s  p o s s i b l e  t h a t  a s i g n i f i c a n t l y  low er  

mean F u l l - s c a l e  IQ w ould^be  found  i n  c h i l d r e n  w i t h  a h i g h e r  

p r o p o r t i o n  o f  m a jo r  motor  t o  p s y c h o m o to r  s e i z u r e s .  On t h e  

o t h e r  h a n d ,  t h e  n o n s i g n i f i c a n t  f i n d i n g s  o f  t h e  p r e s e n t  s t u d y  

may r e f l e c t  t h e  a b s e n c e  o f  a r e l a t i o n s h i p  i n  c h i l d r e n  

be tw een  s e i z u r e  t y p e  and l e v e l  o f  i n t e l l i g e n c e  t e s t  

p e r f o r m a n c e .

. *

S e i z u r e  F r e q u e n c y . D i f f e r e n c e s  i n  mean F u l l - s c a l e  IQ 

be tw een  c h i l d r e n  w i t h  no r e c e n t  s e i z u r e s  and t h o s e  w i t h  one  

or  more s e i z u r e s  i n  t h e  y e a r  o f  t e s t i n g  were  i n  t h e  e x p e c t e d
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d i r e c t i o n ,  b u t  were  n o t  s i g n i f i c a n t .  The a b s e n c e  o f  a 

s i g n i f i c a n t  r e l a t i o n s h i p  b e tw e en  s e i z u r e ^ f r e q u e n c y  and 

F u l l - s c a l e  IQ i n  t h e  p r e s e n t  s am p le  o f  t e m p o r a l  l o b e  

e p i l e p t i c  c h i l d r e n  c o n t r a s t s  w i t h  t h e  f i n d i n g  o f  a 

s i g n i f i c a n t  e f f e c t  f o r  s e i z u r e  f r e q u e n c y  i n  a d u l t s  w i t h  

m a jo r  motor  s e i z u r e s  (Dikmen & M a t th e w s ,  1 9 7 7 ) .  The 

d i s c r e p a n c y  b e tw een  t h e  r e s u l t s  o f  t h e s e  two s t u d i e s  may 

r e f l e c t  d i f f e r e n c e s  i n  t h e  e f f e c t s  o f  s e i z u r e  f r e q u e n c y  on
'U ,

i n t e l l e c t u a l  f u n c t i o n i n g  i n  c h i l d r e n  and a d u l t s .  

A l t e r n a t i v e l y ,  i t  may r e f l e c t  l i m i t a t i o n s  i n  t h e  a c c u r a c y  o f  

i n f o r m a t i o n  which can  be c o l l e c t e d  ‘ for- t h i s  v a r i a b l e  i n  

c h i l d r e n  w i t h  p sy c h o m o to r  s e i z u r e s  and s t r i c t l y  l a t e r a l i z e d  

t e m p o r a l  l o b e  s p i k e  d i s c h a r g e s .  I n  t h e  a d u l t  s t u d y ,  

m e a s u r e s  were  o b t a i n e d  which  r e f l e c t e d  t h e  r e l a t i v e  s e i z u r e  

. f r e q u e n c y  o f  t h e  s u b j e c t  o v e r  t h e  e n t i r e  s p a n  o f  t h e  s e i z u r e  

d i s o r d e r .  T h i s  p r e c i s i o n  was made p o s s i b l e  by r e s t r i c t i n g  

t h e  d a t a  p o o l  t o  s u b j e c t s  w i t h  t h e  m os t  c o m p l e t e  and 

 ̂ d e t a i l e d  m e d i c a l  h i s t o r i e s .  The s m a l l  s u b j e c t  p o o l

a v a i l a b l e  f o r  t h e  p r e s e n t  s t u d y  p r e c l u d e d  such  s e l e c t i o n .  

M o re o v e r ,  t h e  n a t u r e  o f  t h e  p r e d o m i n a n t  t y p e  o f  s e i z u r e  

e x p e r i e n c e d  by s u b j e c t s  i n  t h e  p r e s e n t  s t u d y  made i t  

d i f f i c u l t  t o  o b t a i n  a c c u r a t e  e s t i m a t e s  o f  f r e q u e n c y .  

P sy ch o m o to r  s e i z u r e s  f r e q u e n t l y  i n v o l v e  s u b t l e  t r a n c e l i k e  

 ̂ s t a t e s  r a t h e r  t h a n  o v e r t  sy m p to m a to lo g y  and i t  i s  t h e r e f o r e  

d i f f i c u l t  f o r  t h e  p a r e n t s  t o  i d e n t i f y ,  and t h e  c h i l d  t o

/
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r e p o r t ,  when a s e i z u r e  h a s  o c c u r r e d .  I f  t h e  p ro b le m s  

i n h e r e n t  i n  t h e  c o l l e c t i o n  and c o d i n g  o f  d a t a  f p r  t h i s  

v a r i a b l e  c o u l d  be a v o i d e d ,  i t  i s  r e a s o n a b l e  t o  e x p e c t  t h a t  

• s e i z u r e  f r e q u e n c y  would ^be a s i g i n i f  i c a n t  p r e d i c t o r  o f  l e v e l  

o f  i n t e l l e c t u a l  im p a i rm e n t  i n  t e m p o r a l  l o b e  e p i l e p t i c  

c h i l d r e n . As coded  i n  t h e  p r e s e n t  s t u d y ,  h o w ev er ,  s e i z u r e  

f r e q u e n c y  was e s s e n t i a l l y  a n o t h e r  m e a s u re  o f  t h e  

c o n t ^ l l a b i l i t y  o f  s e i z u r e s  i n  a d d i t i o n  t o  number o f  

a n t i c o n v u l s a n t s .  T h i s  i s  e v i d e n c e d  by t h e  s t r o n g  

c o r r e l a t i o n  (^ = .7 4 )  be tw een  s e i z u r e  f r e q u e n c y  and number o f  

a n t ^ o n v u l s a n t s  ( s e e  T a b le  4 ) .  I t  i s  n o t  s u r p r i s i n g ,  

t h e r e f o r e ,  t h a t  t h i ' s  v a r i a b l e  added l i t t l e  t o  t h e  e x p l a i n e d  

v a r i a b i l i t y  i n  F u l l - s c a l e  IQ s c o r e s  a l r e a d y  c o n t r i b u t e d  by 

number o f  a n t i c o n v u l s a n t s .

T ypes  o f  EEG A b n o r m a l i t y . No r e l a t i o n s h i p  was found  

b e t w e e n \ h e  EEG v a r i a b l e s  c o n s i d e r e d  i n  t h e  p r e s e n t  s t u d y  

and F u l l - s c a l e  IQ i n  t h e  t e m p o r a l  l o b e  e p i l e p t i c  c h i l d r e n .

I n  a d u l t s  w i t h  e p i l e p s y ,  s low  wave EEG a b n o r m a l i t i e s  h a v e ■ 

been  found t o  be more e f f e c t i v e  t h a n  s p i k e  d i s c h a r g e s  i n  

d i f f e r e n t i a t i n g  n e u r o p s y c h o l o g i c a l  t e s t  p e r f o r m a n c e s ,  w h i l e  

t h e  s i m u l t a n e o u s  u se  o f  b o t h  EEG v a r i a b l e s  has  been  fo u n d  t o  

m ax im ize  t h e  d i s p e r s i o n  o f  n e u r o p s y c h o l o g i c a l  t e s t  s c o r e s  

( D o d r i l l  & W i l k u s ,  1 9 7 8 ) .  In  t h e  p r e s e n t  s t u d y ,  t h e  

c h i l d r e n  w i t h  s p i k e  d i s c h a r g e s  and s lo w in g  in  t h e  EEG d i d

%
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n o t  have  a s i g n i f i c a n t l y  low er  mean F u l l - s c a l e  IQ t h a n  t h o s e  

w i t h  s p i k e  d i s c h a r g e s  a l o n e .  I n  f a c t ,  t h e  n o n s i g n i f i c a n t  

d i f f e r e n c e  b e tw een  t h e  mean F u l l - s c a l e  IQ s c o r e s  o f  t h e  two 

g r o u p s  o f  c h i l d r e n  was i n  t h e  o p p o s i t e  d i r e c t i o n .  The 

d i s c r e p a n c y  b e tw e en  t h e  s t u d i e s  may r e f l e c t  d i f f e r e n c e s  i n  

t h e  e f f e c t s  o f  EEG v a r i a b l e s  on c o g n i t i v e  f u n c t i o n i n g  in  

c h i l d r e n  and a d u l t s .  I n  a s t u d y  w hich  i n v o l v e d  c h i l d r e n  

w i t h  b e h av io r ,  a n d / o r  s c h o o l  p r o b l e m s ,  t h o s e  w i t h  an  a b n o rm a l  

EEG were  found t o  p e r f o r m  b e t t e r  on a v e r a g e  t h a n  t h o s e  w i t h  

a n o rm a l  EEG on an e x t e n s i v e  b a t t e r y  o f  n e u r o p s y c h o l o g i c a l  

t e s t s  (Tymchuk, K n i g h t s ,  & H i n t o n ,  1 9 7 0 ) .  T h i s  and s i m i l a r  

f i n d i n g s  have l e d  B o l l  and B a r t h  . (1981) t o  c o n c l u d e  t h a t ,  a s  

an i n d i c a t o r  o f  t h e  p r e s e n c e  o r  s e v e r i t y  o f  

p s y c h o l o g i c a l - b e h a v i o r a l  d y s f u n c t i o n ,  t h e  p r e s e n c e  o f  EEG 

a b n o r m a l i t i e s  h a s  l i t t l e  v a l u e .  T h i s  c o n t r a s t s  w i t h  

D o d r i l l ' s  (1981) c l a i m ,  b a s e d  on f i n d i n g s  f o r  a d u l t s  w i t h  

e p i l e p s y ,  t h a t  EEG v a r i a b l e s  a r e  l i k e l y  t o  d e m o n s t r a t e  t h e  

s t r o n g e s t  r e l a t i o n s h i p s  w i t h  p e r f o r m a n c e .  The p r e s e n t  d a t a  

f o r  c h i l t ^ e n  w i t h  l a t e r a l i z e d  t e m p o r a l  l o b e  e p i l e p s y  would  

t e n d  t o ^ u p p o r t  t h e  c o n c l u s i o n  o f  B o l l  and B a r t h .

Age o f  O n s e t . The a b s e n c e  o f  a s i g n i f i c a n t  

r e l a t i o n s h i p  b e tw ee n  age  o f  o n s e t  and F u l l - s c a l e  IQ i n  t h e  

p r e s e n t  s t u d y  c o n t r a s t s  w i t h  f i n d i n g s  f o r  a d u l t s  w i t h  m a jo r  

m otor  s e i z u r e s  o f  known e t i o l o g y  (Dikman- e t .  a l . , 1977;
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K l o v e M a t t h e w s  19;7.4) An e f f e c t  f o r  t h i s  v a r i a b l e  may 

depend  t o  a l a r g e  d e g r e e  on t h e  r a n g e  sam pled  f o r  t h e  l a t e  

age o f  o n s e t  g r o u p .  Dikmen, M a t th ew s ,  and H a r l e y  (1977) 

f o u n d ,  f o r  e x a m p le ,  t h a t ,  by e x t e n d i n g  t h e  , l i m i t  f o r  t h e  

l a t e  o n s e t - g r o u p  downward f rom 16 t o  10 y e a r s ,  t h e  

d i f f e r e n c e s  b e tw een  t h e  e a r l y  and l a t e  o n s e t  g r o u p s  became 

much l e s s  p r o n o u n c e d .  S i m i l a r l y ,  Klove and M atthew s  (1974) 

found  s i g n i f i c a n t  d i f f e r e n c e s  i n  t h e  mean H a l s t e a d  

Im p a i r m e n t  I n d e x  r a t i n g s  b e tw e e n  t h e  e a r l y  c h i l d h o o d  (0 t o  5 

* y e a r s )  and a d u l t  (17 t o  50 y e a r s )  age o f  o n s e t  g r o u p s ,  and

b e tw een  t h e  l a t e  c h i l d h o o d  (6 t o  16 y e a r s )  and a d u l t  age  o f
'

o n s e t  g r o u p s ,  bu t ,  n o t  b e tw ee n  t h e  e a r l y  and l a t e  c h i l d h o o d  

age  o f  o n s e t  g r o u p s .  T h e se  f i n d i n g s  s u g g e s t  t h a t  t h e  

d i f f e r e n c e s  i n  l e v e l  o f  c o g n i t i v e  im p a i rm e n t  fo und  b e tw een  

b r a i n - d a m a g e d  c h i l d r e n  and a d u l t s  may n o t  r e f l e c t  a g r a d u a l  

d e c r e a s e  i n  t h e  e f f e c t s  o f  b r a i n  damage w i t h  an i n c r e a s e  in  

age o f  o n s e t ,  b u t  r a t h e r  a more a b r u p t  c h a n g e  i n  t h e  e f f e c t s  

o f  b r a i n  damage i n  t h e  e a r l y  a d u l t  y e a r s .

L a t e r a l i z a t i o n  o f  t h e  Tem pora l  L o b e .S p i k e  D i s c h a r g e .

No r e l a t i o n s h i p  was fo und  b e tw een  t h e  l a t e r a l i z a t i o n  o f  

s p i k e  d i s c h a r g e  and F u l l - s c a l e  IQ i n  t h e  p r e s e n t  sample  o f  

t e m p o r a l  l o b e  e p i l e p t i c  c h i l d r e n .  An i n c r e a s e d  i n c i d e n c e  o f  

b e h a v i o r a l  d i s t u r b a n c e s  ( i n a t t e n t i v e n e s s , e m o t i o n a l  

d e p e n d e n c e ,  o v e r a c t i v i t y )  h a s  been  r e p o r t e d  f o r  t e m p o r a l
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l o b e  e p i l e p t i c  c h i l d r e n  w i t h  l e f t  t e m p o r a l '  l o b e  s p i k e  

d i s c h a r g e s  ( S t o r e s ,  1 9 7 8 ) .  S i n c e  a low er  l e v e l  o f  

I n t e l l e c t u a l  f u n c t i o n i n g  h a s  been  found  i n  a s s o c i a t i o n  w i t h  

b e h a v i o r  p ro b le m s  in  c h i l d r e n  w i t h  b r a i n  d y s f u n c t i o n  

( R u t t e r ,  1977 ,  1 9 8 1 ) ,  i t  was p r e d i c t e d  t h a t  t h e  c h i l d r e n  

w i t h  l e f t  t e m p o r a l  l o b e  s p i k e  d i s c h a r g e s  i n  t h e  p r e s e n t  <>
I

sa m p le  would d e m o n s t r a t e  a s i g n i f i c a n t l y  lo w er  mean 

F u l l - s c a l e  IQ t h a n  t h e  c h i l d r e n  w i t h  r i g h t  t e m p o r a l  lo b e  

s p i k e  d i s c h a r g e s .  T h i s  p r e d i c t i o n  was n o t  s u p p o r t e d ,  

a l t h o u g h  f i n d i n g s  r e p o r t e d  f o r  t h e  c o l l a b o r a t i v e  r e s e a r c h  

p r o j e c t  a t  t h e  IWK H o s p i t a l  ( G a t e s ,  F e r g u s o n ,  Ronen,  

■MacDonald, C a m f i e l d ,  & C a m f i e l d ,  Note  2) i n d i c a t e  t h a t  t h e r e  

was a n o n s i g n i f i c a n t  t r e n d  tow ard  a h i g h e r  i n c i d e n c e  o f  

. s o c i o - e m o t i o n a l  m alad  ju s tn ^ e n t  (as  m e a s u re d  by t h e  

P e r s o n a l i t y  I n v e n t o r y  f o r  C h i l d r e n )  i n  t h e  c h i l d r e n  w i t h  

l e f t  t e m p o r a l  l o b e  s p i k e  d i s c h a r g e s . -

»
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PART TWO. PREDICTION OF PATTERN OF INTELLIGENCE TEST

PERFORMANCE fN CHILDREN WITH LATERALIZED TEMPORAL 

LOBE EPILEPSY.

S e l e c t i o n  o f  P r e d i c t o r s  
♦  '

On t h e  b a s i s  o f  t h e  t h e o r e t i c a l  and e m p i r i c a l  

n e u r o p s y c h o l o g i c a l  l i t e r a t u r e ,  t h r e e  n e u r o l o g i c a l  v a r i a b l e s  

have  been  i d e n t i f i e d  f o r  t h e  p r e s e n t  i n v e s t i g a t i o n  a s  

p o s s i b l e  p r e d i c t o r s  o f  t h e  p a t t e r n  o f  i n t e l l i g e n c e  t e s t  

p e r f o r m a n c e  i n  c h i l d r e n  w i t h  t e m p o r a l  l o b e  e p i l e p s y  which  

m a x im a l ly  i n v o l v e s  one s i ^ e  o f  t h e  b r a i n .  T hese  th refe  

n e u r o l o g i c a l  v a r i a b l e s  a r e  t h e  l a t e r a l i z a t i o n ,  age  o f  o n s e t ,  

and t h e  s e v e r i t y  o f  t h e  b r a i n  d y s f u n c t i o n .
I?

. , , ■ :
L a t e r a l i z a t i o n  o f  B r a i n  D y s f u n c t i o n . A f r e q u e n t ^

f i n d i n g  i n  t h e  a d u l t  n e u r o p s y c h o l o g i c a l  l i t e r a t u r e  h as  been

a p a t t e r n  o f  p e r f o r m a n c e  on t h e  W e c h s l e r - B e l l e v u e

I n t e l l i g e n c e  S c a l e , Form 1 (WB-1) and t h e  W e c h s le r  A d u l t

- I n t e l l i g e n c e  S c a l e  (WAIS) a s s o c i a t e d  w i t h  l a t e r a l i z e d  b r a i n

damage.  S p e c i f i c a l l y ,  p a t i e n t s  w i t h  l e f t  h e m i s p h e r e  damage

'have been  found  t g  have  lo w er  V e r b a l  t h a n  P e r f o r m a n c e  s c a l e

s c o r e s  wh.ile. p a t i e n t s  w i t h  r i g h t  h e m i s p h e r e  damage have  been

found t o  -have lower. P e r f o r m a n c e  t h a n  V e r b a l  s c a l e  s c o r e s .

These  p a t t e r n s ,have  been  fo u n d  i n  a d u l t s  w i t h  m a jo r
.

d e s t r u c t i v e  l e s i o n s  f o r  whom t h e  l a t e r a l i z i n g  c r i t e r i a  have
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i n c l u d e d  s u r g e r y  ( R e i t a n ,  1 9 5 5 ) ,  t h e  EEG (K lo v e ,  1 9 5 9 ) ,  and 

l a t e r a l i z e d  motor  d e f i c i t s  (Reed & R e i t a n ,  1 9 6 3 ) .  They have
t ■a l s o  Been found  i n  a d u l t s  w i t h  t e m p o r a l  l o b e  e p i l e p s y  f o r  

whom t h e  l a t e r a l i z i n g  c r i t e r i a  were u n i l a t e r a l  p sy ch o m o to r  

s e i z u r e s  and t e m p o r a l  l o b e  EEG a b n o r m a l i t i e s  ( D è n n e r l l ,
I

1 9 6 4 ) .  W hi le  c o n t r a d i c t o r y  f i n d i n g s  have  been  r e p o r t e d

(S m i th ,  1971;  Snow, D i b k i n ,  S h e e s e ,  & R i d g l e y ,  N o te  3 ) ,  t h e

r e s u l t s  from a m a j o r i t y  o f  t h e  s t u d i e s  in  t h e  a d u l t

n e u r o p s y c h o l o g i c a l  l i t e r a t u r e  s u g g e s t  t h a t ,  i n  r i g h t - h a n d e d

a d u l t s ,  t h e  b r a i n  i s  f u n c t i o n a l l y  l a t e r a l i z e d  w i t h  t h e  l e f t

■ h e m is p h e r e  s p e c i a l i z e d  f o r  t h e  p r o c e s s i n g  o f  v e r b a l

i n f o r m a t i o n  and t h e  r i g h t  h e m i s p h e r e  s p e c i a l i z e d  f o r  t h e

p r o c e s s i n g  o f  v i s u o s p a t i a l  i n f o r m a t i o n .

 ̂ I n  t h e  c h i l d  n e u r o p s y c h o l o g i c a l  l i t e r a t u r e ,  f i n d i n g s

from s t u d i e s  o f  t h e  c o g n i t i v e  e f f e c t s  o f  u n i l a t e r a l  c e r e b r a l

d y s f u n c t i o n  have  been  much - l e s s  c o n s i s t e n t .  W hi le  t h e  same 
‘
p a t t e r n s U f o u n d  i n  u n i l a t e r a l l y  b r a i n - d a m a g e d  a d u l t s  have  ' 

been  r e p o r t e d  f o r  c h i l d r e n  w i t h  l a t e r a l i z e d  EEG 

a b n o r m a l i t i e s  ( A n n e t t  e t  a l . , 1 961 ;  F e d i o  & M ir s k y ,  1969)©'^ 

and l a t e r a l i z e d  m otor  dejfircd-ts (K e rs h n e r  & K in g ,  1 9 7 4 ) ,  

p a t t e r n s  o p p o s i t e  t o  t h e s e  nfeve a l s o / b e e n  r e p o r t e d .  A low er  

P e r fo r m a n c e  t h a n  V e r b a l  IQ scoSsje qr t h e  W echs le r  

i n t e l l i g e n c e  S c a l e  f o r  C h i l d r e n  (WISC), f o r  e x a m p le ,  h a s  

f r e q u e n t l y  been  r e p o r t e d  f o r  c h i l d r e n  w i t h  l e f t - h e m i s p h e r e  

b r a i n  damage and r i g h t  l a t e r a l i z e d  m o to r  d e f i c i t s  (Kohn & \



3 5 .

D e n n i s ,  1974;  %eed & R e i t a n . ,  1967;  Woods, 1 9 8 0  , w h i l e  a

low er  V e r b a l  t h a n  P e r f o r m a n c e  IQ s c o r e  h a s  been  r e p o r t e d  f o r

c h i l d r e n  w i t h  r i g h t - h e m i s p h e r e  EEG a b n o r m a l i t i e s  {P e n n in g to n

e t  a l . , 1 9 6 5 ) .  T h e se  i n c o n s i s t e n c i e s  i n  t h e  r e p o r t e d

e f f e c t s  o f  u n i l a t e r a l  b r a i n  d y s f u n c t i o n  i n  c h i l d r e n  a r e

found  a c r o s s  s t u d i e s  which  have  i n v o l v e d  s i m i l a r

n e u r o l o g i c a l  p o p u l a t i o n s  and s i m i l a r  c r i t e r i a  f o r  t h e .

l a t e r a l i z a t i o n  o f  c e r e b r a l  p a t h o l o g y .
L . . .

T h e re  i s  e v i d e n c e  f rom s t u d i e s  o f  n e u r o l o g i c a l l y  .

i n t a c t  c h i l d r e n  t h a t  t h e  young b r a i n  i s  f u n c t i o n a l l y  

l a t e r a l i z e d  in  a manner  s i m i l a r  t o  t h a t  t h e  a d u l t  b r a i n  a s  

e a r l y  a s  t h r e e  y e a r s  and p o s s i b l y  i n f a n c y  ( In g ram ,  1975;  

M o l f e s e  e t  a l . , 1 9 7 5 ) .  P a t t e r n s  o f  im p a i rm e n t  s i m i l a r  t o  

t h o s e  found in  a d u l t s ,  s p e c i f i c a l l y ,  lo w er  V e r b a l  IQ w i t h  

l e f t - h e m i s p h e r e  damage and lower  P e r f o r m a n c e  w i t h  

r i g h t - h e m i s p h e r e  damage,  would t h e r e f o r e  be e x p e c t e d  t o  

r e s u l t  from u n i l a t e r a l  b r a i n  d y s f u n c t i o n  i n  c h i l d r e n .  

F i n d i n g s  in  t h e  c h i l d  n e u r o p s y c h o l o g i c a l  l i t e r a t u r e  o f  a 

low er  P e r fo r m a n c e  IQ i n  a s s o c i a t i o n  w i t h  l e f t - h e m i s p h e r e  

d y s f u n c t i o n  and low er  V e r b a l  IQ i n  a s s o c i a t i o n  w i t h  

r i g h t - h e m i s p h e r e  d y s f u n c t i o n  s u g g e s t  t h a t ,  i n '  some c h i l d r e n ,  

an a l t e r n a t i v e  mechanism f o r  r e c o v e r y  r e s u l t s  i n  p a t t e r n s  o f  

im p a i rm e n t  o p p o s i t e  t o  t h o s e  p r e d i c t e d  by t h e  l a t e r a l i z a t i o n  

o f  t h e  b r a i n  damage.

One mechanism by w hich  r e c o v e r y  o f  f u n c t i o n  from



;

u n i l a t e r a l  b r a i n  damage may o c c u r  i s  t h r o u g h  t h e  r e s t o r a t i o n  

o f  f u n c t i o n  t o  t e m p o r a r i l y  i n a c t i v e  c o r t i c a l  a r e a s .  In  

p a r t i a l l y - r e c o v e r e d  p a t i e n t s  f o r '  whom t h i s  mode o f  r e c o v e r y  

i s  i n  e f f e c t ,  t h e  f u n c t i o n s  f o r  which  t h e  i n j u r e d  h e m is p h e r e  

i s  s p e c i a l i z e d ,  o r  d o m i n a n t ,  would c o n t i n u e  t o ‘be '^m ed ia ted  

t h r o u g h  t h e  damaged t i s s u e .  I n  t h e s e  i n d i v i d u a l s ,  one would 

p r e d i c t  t h e  o c c u r r e n c e  o f  e x p e c t e d  p a t t e r n s  o f  im p a i rm en t .

"f ( v e r b a l  d e f i c i t s  i n  a s s o c i a t i o n  w i t h  l e f t - h e m i s p h e r e  damage 

and v i s u o s p a t i a l  d e f i c i t s  i n  a s s o c i a t i o n  w i t h  

r i g h t - h e m i s p h e r e  d a m a g e ^  A n o th e r  mechanism by which  

r e c o v e r y  from u n i l a t e r a l  b r a i n  damage may o c c u r  i s  t h r o u g h  

t h e  i n t e r h e m i s p h e r i c  " t r a n s f e r "  o f  f u n c t i o n >  o r  t h e  

c o m p e n s a t o r y  a s s u m p t i o n  o f  t h e  i m p a i r e d  f u n c t i o n  by 

homo logon 's  a r e a s  i n  t h e  i n t a c t  h e m i s p h e r e .  E v i d e n c e  t h a t  « 

t h i s  mode o f  r e c o v e r y  d o e s  i n d e e d  o c c u r  comes from a s tu d y  

which  i n v o l v e d  young a d u l t s  who had s û f f e r e d  e a r l y  

l a t e r a l i z e d  b r a i n  i n j u r y  and had l a t e r  u n d e rg o n e  

d e c o r t i c a t i o n  o f  t h e  l e f t  o r  r i g h t  h e m i s p h e r e  f o r  t h e  r e l i e f
« t

o f  s e i z u r e s  (Kohn & D e n n i s ,  1 9 7 4 ) .  When com pared  on th e  

W echs le r '  s u b s c a l e s ,  t h e  two g r o u p s  were  n o t  found  t o  d i f f e r  

s i g n i f i c a n t l y  in  V e r b a l  and P e r f o r m a n c e  IQ, i n d i c a t i n g  t h a t  

t h o s e  a b i l i t i e s  which would have  been  m e d ia te d ,  by t h e  

m i s s i n g  h e m is p h e r e  had become m ed ia tec  

h e m i s p h e r e .

T h e re  i s  e v i d e n c e  to'^^suig* t h a t ,  when



3 7 .

i n t e r h e m i s p h e r i c  t r a n s f e r  o c c u r s ,  a s  a r e s u l t  o f  e a r l y  

l a t e r a l i z e d  b r a i n  injur.-y, t h e  f u n c t i o n s  o f  t h e  damaged 

h e m is p h e r e  a r e  r e c o v e r e d  a t  t h e  e x p e n s e  o f  t h e  f u n c t i o n s  

m e d ia t e d  by t h e  i n t a c t  h e m i s p h e r e .  L a n s d e l l  ( 1 9 6 9 ) ,  f o r  

ex am p le ,  fo und  t h ^  a d u l t s  who h a d ‘d e v e l o p e d  r i g h t  

h e m i s p h e r e  s p e e c h  ( e v id e n c e d  by sod ium  a m y ta l  t e s t i n g )  a s  a 

r e s u l t  o f  e a r l y  l e f t  h e m is p h e r e  ^ i n j u r y , o f i t a i n e d  h i g h e r  

v e r b a l  t h a n  n o n v e r b a l  f a c t o r  s c o r e s  on t h e  W e c h s l e r - B e l i e vue
i

I n t e l l i g e n c e  S c a l e .  A n n e t t  e t  a l .  (1961) found  t h a t  

c h i l d r e n  who had s u f f e r e d  e a r l y  r i g h t  h e m is p h e r e  damage and 

had d e v e l o p e d  mixed h a n d e d n e s s  ( f rom which t h e s e
v i .  S

i n v e s t i g a t o r s  i n f e r r e d  an e x c h a n g e  o f  f u n c t i o n s  b e tw e e n  t h e

h e m i s p h e r e s ) ,  t e n d e d  t o  o b t a i n  a h i g h e r  P e r fo r m a n c e  IQ t h a n
■V e r b a l  IQ on t h e  WISC. In  i n d i v i d u a l s  f o r  whom am

A

i n t e r h e m i s p h e r i c  mode o f  r e c o v e r y  i s  i n  e f f e c t ,  t h e n ,  one  

would e x p e c t  t o  f i n d  r e v e r s e d  p a t t e r n s  o f  im p a i rm e n t  

( v i s u o s p a t i a l  d e f i c i t s  i n  a s s o c i a t i o n  w i t h  l e f t - h e m i s p h e r e  

damage,  v e r b a l  d e f i c i t s  i n  a s s o c i a t i o n  w i t h  r i g h t - h e m i s p h e r e  

d a m a g e ) .

D i f f e r e n t  t h e o r i e s  have  been  p r o p o s e d  t o  e x p l a i n  why 

t h e  f u n c t i o n s  o f  t h e  i n t a c t  h e m i s p h e r e  m ig h t  s u f f e r  a s  a 

r e s u l t  o f  i n t e r h e m i s p h e r i c  t r a n s f e r .  M o sc o v i t c h  (1976) h a s  

p r o p o s e d  t h a t  vOhen l a n g u a g e  d e v e l o p s  i n  t h e  r i g h t  h e m i s p h e r e  

a s  a r e s u l t  o f  e a r l y  h e m i s p h e r e  i n j u r y ,  i t  t a k e s  o v e r  some 

s t r u c t u r e s  t h a t  would n o r m a l l y  m e d i a t e  n o n v e r b a l  f u n c t i o n .
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t h e r e b y  l o w e r i n g  p e r fo r n i a n c e  on n o n v e r b a l  t a s k s .  T h i s  

e x p l a n a t i o n ^ p r e s u p p o s e s  t h a t  t h e  a c q u i s i t i o n  o f  l a n g u a g e  

p r e c e d e s  t h e  a c q u i s i t i o n  o f  v i s u o s p a t i a l  s k i l l s .  A n n e t t  e t  

a l .  (1971) have  p r o p o s e d ,  i n s t e a d ,  t h a t  t h e  a c q u i s i t i o n  o f  

v i s u o s p a t i a l  s k i l l s  h a s  p r im a c y  i n  t im e  and s u r v i v a l  v a l u e .  

C o n s e q u e n t l y , ,  when v i s u o s p a t i a l  s k i l l s  d e v e l o p  i n  t h e  l e f t  

h e m i s p h e r e  as  a r e s u l t  o f  e a r l y  r i g h t  h e m i s p h e r e  i n j u r y ,

l i n g u i s t i c  f u n c t i o n i n g  becomes m e d i a t e d  by t h e  damaged
^ . 

h e m i s p h e r e ,  t h e r e b y  l o w e r i n g  p e r f o r m a n c e  on v e r b a l  t a s k s .

A c c o rd in g  t o  t h i s  t h e o r y ,  l a n g u a g e  and v i s u o s p a t i a l

a b i l i t i e s  c a n n o t  b o t h  be d e v e l o p e d  i n  a s i n g l e  h e m i s p h e r e .

W hi le  t h e  phenomenon o f  r e c o v e r y  t h r o u g h

i n t e r h e m i s p h e r i c  t r a n s f e r  may n o t  a c c o u n t  f o r  r e v e r s e d

p a t t e r n s  o f  im p a i rm e n t  i n  a l l  c a s e s ,  an  u n d e r s t a n d i n g  o f  why 
&

t h i s  mode o f  r e c o v e r y  o c c u r s  i n  some c h i l d r e n  b u t  n o t  

o t h e r s ,  and more f r e q u e n t l y  i n  c h i l d r e n  t h a n  a d u l t s ,  may 

i n c r e a s e  t h e  p e r c e n t a g e  o f  a c c u r a t e  p r e d i c t ^ n s  made 

r e g a r d i n g  t h e  t y p e  o f  d e f i c i t s  which w i l l  u l t i m a t e l y  be s e e n  

in  t h e  c h i l d  w i t h  damage m i x i m a l l y  i n v o l v i n g  one s i d e  o f  t h e  

b r a i n .  -

I
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Age o f  O n s e t  o f  B r a i n  D y s f u n c t i o n

T h e re  a r e  a number o f  t h e o r i e s  which  would s u g g e s t  

t h a t  l a t e r a l i z e d  b r a i n  damage which o c c u r s  a t  a l a t e r  age  i s  

l e s s  l i k e l y  t o  r e s u l t  i n  r e v e r s e d  p a t t e r n s  o f  i m p a i rm e n t .

One t h e o r y  which a d d r e s s e s  i t s e l f  s p e c i f i c a l l y  t o  age o f  

o n s e t  i s  c o n c e r n e d  w i t h  t h e  c o g n i t i v e  d e v e lo p m e n t  o f  t h e  

c h i l d . .  W i t e i s o n  ( 1 9 7 6 ) ,  f o r  e x a m p le ,  h a s  s u g g e s t e d  t h a t  

i n t e r h e m i s p h e r e  p l a s t i c i t y  may d e c r e a s e  i n  s t a g e s ,  c l o s e l y  

l i n k e d  t o  t h e  em ergence  o f  s p e c i f i c  m e n t a l  a b i l i t i e s  a t  

d i f f e r e n t  s t a g e s  o f  d e v e l o p m e n t .  A c c o r d in g  t o  t h i s  t h e o r y ,  

as  a cogSwrtWe f u n c t i o n  becomes p a r t  o f  t h e  c h i l d ' s  

r e p e r t o i r e  i t  becomes m e d i a t e d , p r e d o m i n a n t l y  by t h e  l e f t  

h e m is p h e r e  i f  i t  i s  m a i n l y  d e p e n d e n t  on a s e q u e n t i a l ,  

a n a l y t i c  mode o f  p r o c e s s i n g ,  a n d - p r e d o m i n a n t l y  by t h e  r i g h t  

h e m i s p h e r e  i f  i t  i ^  m a i n l y  d e p e n d e n t  on a p a r a l l e l ,  h o l i s t i c  

mode o f  p r o c e s s i n g .  W i t e i s o n  h as  p r o p o s e d  t h a t ,  w i t h  t h e  

a c q u i s i t i o n  o f  c o g n i t i v e  s k i l l s ,  e a ch  h e m is p h e r e  becomes 

i n c r e a s i n g l y  co m m it ted  to. i t s  own u n i q u e  mode o f  i n f o r m a t i o n  

p r o c e s s i n g  and i n c r e a s i n g l y  u n a b l e  t o  assume t h e  mode 

n e c e s s a r y  t o  m e d i a t e  f u n c t i o n s  which  a r e  c h a r a c t e r i s t i c  o f  

t h e  o p p o s i t e  h e m i s p h e r e .  E v id e n c e  f o r  t h i s  t h e o r y  comes 

f rom a s t u d y  o f  a d u l t s  w i t h  r i g h t  h e m is p h e r e  s p e ec h  

( L a n s d e l l ,  1 9 6 9 ) .  S u b j e c t s  who had s u f f e r e d  e a r l y  l e f t  

h e m is p h e r e  i n j u r y  ( b e f o r e  age  5) o b t a i n e d  a h i g h e r  V e r b a l
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IQ,  w h e rea s  t h o s e  who had s u f f e r e d  l e f t  h e m is p h e r e  i n j u r y  a t  

a l a t e r  age ( a f t e r  age  5) o b t a i n e d  a lo w er  V e r b a l  IQ.

F i n d i n g s  i n  t h e  c h i l d  n e u r o p s y c h o l o g i c a l  l i t e r a t u r e  

a r e  e q u i v o c a l ,  h o w ev e r ,  i n  t h e i r  s u p p o r t  o f  an a s s o c i a t i o n  

b e tw een  t h e  age  o f  onscIT o f  b r a i n  damage  a i ^  t h e  p a t t e r n  o f  

c o g n i t i v e  im pa i rm ent . -  T h e re  a r e  a number o f  s t u d i e s  which  

s u p p o r t  such  an a s s o c i a t i o n .  F or  e x a m p le ,  two s t u d i e s  i n  

which  a r e v e r s e d  p a t t e r n  o f  im p a i rm e n t  (a low er  P e r fo r m a n c e  

IQ in  a s s o c i a t i o n  w i t h  l e f t  h e m i s p h e r e  damage) was f o u n d ,  

i n v o l v e d  ch i ld re Ç i  'w i th  an e a r l y  (under  3 y e a r s )  age o f  o n s e t

o f  b r a i n  damage (kohn & D e n n i s ,  1974;  Reed & R e i t a n ,  1 9 6 9 ) '  

w h i l e  a s t u d y  ( F e d io  & M i r s k y ,  1969) i n  which  t h e  p r e d i c t e d

p a t t e r n s  o f  im p a i rm e n t  were found  ( low er  V e r b a l  IQ in
è

a s s o c i a t i o n  w i t h  l e f t  h e m i s p h e r e  damage,  lo w er  P e r fo r m a n c e  

IQ in  a s s o c i a t i o n  w i t h  r i g h t  h e m i s p h e r e  damage) i n v o l v e d  

c h i l d r e n  w i t h  a l a t e r  age  o f  o n s e t  ( r a n g i n g  f rom 3 t o  10

y e a r s ) .  T h e re  a r e  f i n d i n g s ,  h o w ev e r ,  which  c o n t r a d i c t  t h e /

v iew  t h a t  i n t e r h e m i s p h e r i c  p l a s t i c i t y  d e c r e a s e s  w i t h  an 

. i n c r e a s e  i n  age  o f  o n s e t .  A s t u d y  (Woods, 1980) i n  which  a

( r e v e r s e d  p a t t e r n  o f  im p a i rm e n t  was fo u n d  ( a g a i n ,  a low er

P e r f o r m a n c e  IQ i n  a s s o c i a t i o n  w i t h  l e f t  h e m is p h e r e  damage) 

i n v o l v e d  a  g ro u p  o f  c h i l d r e n  w i t h  a l a t e r  age o f  o n s e t  

( r a n g i n g  from 1 t o  15 y e a r s )  w h i l e  a s t u d y  (K e rs h n e r  &

K in g ,  1974) i n  which t h e  p r e d i c t e d  p a t t e r n s  o f  im p a i rm e n t  

were  found  i n v o l v e d  c h i l d r e n  w i t h  an e a r l y  age  o f  o n s e t
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(under  2 y e a r s ) .

K The f i n d i n g s  from the. c h i l d  n e u r o p s y c h o l o g i c a l

l i t e r a t u r e  s u g g e s t  t h a t  a  c o m b in a t io n ,  o f  t h e  age  o f  o n s e t  

and l a t e r a l i z a t i o n  o f  t h e  b r a i n  d y s f u n c t i o n  may be a b e t t e r  

p r e d i c t o r  o f  p a t t e r n  o f  im p a i rm e n t  t h a n  l a t e r a l i z a t i o n  

a l o n e ,  b u t  s t i l l  i n s u f f i c i e n t  t o  make r e l i a b l e  p r e d i c t i o n s  

i n  a l l  c a s e s .  <
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S e v e r i t y  o f  B r a i n  D y s f u n c t i o n

T h e o r i e s  o f  t h e  mechanism u n d e r l y i n g  r e c o v e r y  t h r o u g h  

i n t e r h e m i s p h e r i c  t r a n s f e r ,  a s  w e l l  a s  f i n d i n g s  f rom t h e  j  

e m p i r i c a l  n e u r o p s y c h o l o g i c a l  l i t e r a t u r e ,  s u g g e s t  a t h i r d  

v a r i a b l e  which  may be u s e f u l  i n  p r e d i c t i n g  t h e  p a t t e r n  o f  

i n t e l l i g e n c e  t e s t  p e r f o r m a n c e  i n  c h i l d r e n  w i t h  l a t e r a l i z e d  

t e m p o r a l  l o b e  e p i l e p s y .  The t h e o r i e s  o f  M o s c o v i t c h  (1976) 

and K in s b o u rn e  (1974,  1981) e x p l a i n  how t h e  s e v e r i t y  o f  

b r a i n  d y s f u n c t i o n  may p r e d i c t  t h e  p a t t e r n  o f  c o g n i t i v e  

i m p a i r m e n t .

M ^ c o v i t c h  (1976) h a s  p r o p o s e d  t h a t  t h e  r i g h t  

h e m i s p h e r e  h a s  l i n g u i s t i c  c a p a c i t i e s  w h ic h ,  i n  t h e  i n t a c t  

b r a i n ,  a r e  s u p p r e s s e d  by t h e  l e f t  h e m i s p h e r e .  A c c o r d in g  t o  

t h i s  t h e o r y ,  t h e  phenomenon o f  i n t e r h e m i s p h e r i c  " t r a n s f e r "  

f o l l o w i n g  e a r l y  l e f t  h e m i s p h e r e  i n j u r y  i n v o l v e s  t h e  r e l e a s e  

o f  r i g h t  h e m is p h e r e  l a n g u a g e  from l e f t  h e m i s p h e r e  c o n t r o l .  

L a n g u a g e - r e l a t e d  d i s t u r b a n c e s  o c c u r ,  M o s c o v i t c h  h a s  

s u g g e s t e d  when t h e  damaged l e f t  h e m is p h e r e  c o n t i n u e s  t o  

s u p p r e s s  t h e  v e r b a l  a c t i v i t y  o f  t h e  r i g h t  h e m i s p h e r e .

K in s b o u rn e  (1974,  1981) h a s  a d o p te d  t h i s  " r e l e a s e  from 

i n h i b i t i o n  model"  o f  i n t e r h e m i s p h e r i c  t r a n s f e r  and h a s  

d e v e l o p e d  i t  f u r t h e r  t o  e x p l a i n  why a damaged l e f t  

hem isphe re ,  c o n t i n u e s  t o  e x e r t  i t s  c o n t r o l  in  some i n s t a n c e s  

b u t  n o t  i n  o t h e r s .  A c c o rd in g  t o  t h i s  t h e o r y ,  t h e  f a c t  t h a t
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f o c a l  l e s i o n s  w i t h i n  a, l o b e  o r  h e m is p h e r e  r e s u l t  i n  d e f i c i t s

t h a t  a r e  n o t  o b s e r v e d  a f t e r  l o s s  o f  t h e  whole  l o b e  o r  a f t e r

h e m is p h e r e c to m y ,  p r o v i d e s  a s i g n i f i c a n t  c l u e  t o  t h e

mechanism o f  c o m p e n s a t i o n .  K in s b o u rn e  (1976) w r i t e s :
*

The two h e m i s p h e r e s  seem t o  be i n  m u t u a l l y  i n h i b i t o r y  

c o m p e t i t i o n .  Damage t o  one w i l l  o n l y  r e l e a s e  t h e  o t h e r  

f o r  p u r p o s e s  o f  c o m p e n s a t io n  i f  t h e  l e s i o n  i s  s e v e r e  

enough t o  d i s i n h i b i t  t h e  o t h e r  s i d e  o f  t h e  b r a i n .  I n  

l e f t - h e m i s p h e r e c t o m i z e d  p a t i e n t s ,  t h e  r i g h t  h e m i s p h e r e  

c a n  c o m p e n s a t e  b e c a u s e  i t  i s  t o t a l l y  f r e e  from 

c o m p e t i t i v e  i n h i b i t i o n  from t h e  o t h e r  s i d e .  B u t  i f  t h e  

e a r l y  l e f t - s i d e d  damage i s  m i l d ,  i t  w i l l  s u f f i c e  t o  

i m p a i r  t h e  l e f t  h e m i s p h e r e ' s  l a n g u a g e  p o t e n t i a l ,  b u t  i t
i

w i l l  n o t  r e l e a s e  t h e  r i g h t  h e m i s p h e r e  f o r  c o m p e n s a t o r y  

p u r p o s e s  (p .  2 ^ )  . •

Accort^^i^  t o  t h i s  t h e o r y ,  t h e  e x t e n t  o f  r e c o v e r y  t h r o u g h  

i n t e r h e r a i s p h e r i c  t r a n s f e r  i s  a  f u n c t i o n  o f  t h e  s e v e r i t y  o f
Ly 't h e  damage i n  t h e  i n j u r e d  h e m i s p h e r e .

F i n d i n g s  i n  t h e  c h i l d  n e u r o p s y c h o lo g ^ j^ a l  l i t e r a t u r e  

g e n e r a l l y  s u p p o r t  t h e  v iew  t h a t  t h e  p o s s i b i l i t y  o f  r e c o v e r y  

t h r o u g h  i n t e r h e m i s p h e r  i c  t r ^ ^ s f e r  i n c r e a s e s  w i t h  an i n c r e a s e  

i n  t h e  s e v e r i t y  o f  t h e  b r ^ i n  damage.  T h re e  s t u d i e s  i n  which  

t h e  e x p e c t e d  p a t t e r n s  o f  im p a i rm e n t  ( low er  V e r b a l  IQ w i t h  

l e f t  h e m is p h e r e  damage,  low er  P e r f o r m a n c e  IQ w i t h  r i g h t  

h e m is p h e r e  damage) were  f o u n d ,  i n v o l v e d  m i l d l y  i m p a i r e d
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c h i l d r e n .  Two o f  t h e s e  s t u d i e s  i n v o l v e d  c h i l d r e n  w i t h  

l a t e r a l i z e d  e p i l e p t i f o r m  d i s c h a r g e s  ( A n n e t t  e t  a l . ,  1961;  

F e d i o  & M i r s k y ,  1 9 6 9 } ,  w h i l e  t h e  t h i r d  i n v o l v e d  c h i l d r e n  

w i t h  m i l d  l a t e r a l i z e d  m otor  d e f i c i t s  ( K e rs h n e r  & King ,

1974) . T h ree '  s t u d i e s  w here  r e v e r s e d  p a t t e r n s  o f  im p a i rm e n t  

( low er  P e r fo r m a n c e  IQ i n  a s s o c i a t i o n  w i t h  l e f t  h e m is p h e r e  

damage) were f o u n d ,  i n v o l v e d  more - s e v e t e l y  im p a i r e d  

c h i l d r e n .  Two o f  t h e s e  s t u d i e s  i n v o l v e d  c h i l d r e n  w i t h  

s e v e r e  l a t e r a l i z e d  m oto r  d e f i c i t s  (Reed & R e i t a n ,  1969;  

Woods, 1 9 8 0 ) ,  w h i l e  t h e  t h i r d  i n v o l v e d  h e m i s p h e r e c t o m i z e d  

c h i l d r e n  (Kohn & D e n n i s ,  1 9 7 4 ) .

The M o s c o v i t c h - K i n s b o u r n e  t h e o r y  o f  i n t e r h e m i s p h e t i c  

t r a n s f e r  i s  a l s o  c o n s i s t e n t  w i t h  t h e  v iew  t h a t  t h e  

p o s s i b i l i t y  o f  r e c o v e r y  t h r o u g h  t h i s  mode d e c r e a s e s  w i t h  an 

i n c r e a s e  i n  age  o f  o n s e t .  M y e l i n a t i o n  o f  t h e  c o r p u s  

c a l l o s u m  i s  p a r t i a l l y  c o m p l e t e  by a b o u t  s i x  y e a r s  o f  age  and 

f u l l y  c o m p le t e  a ro u n d  age  t e n  (Y akovlev  & L e c o u r s ,  1 9 6 7 ) .

To t h e  e x t e n t  t h a t  t h i s  p r o c e s s  may f a c i l i t a t e  

i n t e r h e m i s p h e r e  i n h i b i t i o n ,  i n c r e a s i n g l y  s e v e r e  damage may 

be r e q u i r e d  a t  a l a t e r  age  o f  o n s e t  b e f o r e  t h e  c o m p e n s a to ry  

a b i l i t y  of" t h e  i n t a c t  h e m i s p h e r e  i s  r e l e a s e d ' from i n h i b i t i o n  

by t h e  damaged h e m i s p h e r e .  ^ A c c o r d i n g  t o  t h e  

M o s c o v i t c h - K i n s b o u r n e  th e o k y  o f  i n t e r h e m i s p h e r i c  t r a n s f e r ,  

t h e n ,  t h e  p a t t e r n  o f  im p a i rm e n t  i n  a c h i l d  w i t h  l a t e r a l i z e d  

t e m p o r a l  l o b e  e p i l e p s y  m ig h t  be m os t  r e l i a b l y  p r e d i c t e d  by
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know ledge  o f  t h e  l a t e r a l i z a t i o n ,  age o f  o n s e t ,  and s e v e r i t y

o f  t h e  b r a i n  d y s f u n c t i o n  i n  t h e  c h i l d . A
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H y p o t h e s e s .

r
C o n s i s t e n t  w i t h  t h e  f i n d i n g s  f o r  o t h e r  s a m p le s  o f  

m i l d l y - i m p a i r e d  c h i l d r e n  w i t h  l a t e r a l i z e d  b r a i n  d y s f u n c t i o n  

( A n n e t t  e t  a l . ,  1961;  F e d i o  & M i r s k y ,  1969;  K e r s h n e r  & K in g ,

1 9 7 4 ) ,  i t  was h y p o t h e s i z e d  t h a t ,  on a g ro u p  b a s i s ,  c h i l d r e n  

. w i t h  l a t e r a l i z e d  t e m p o r a l  l o b e  e p i l e p s y  o f  unknown e t i o l o g y  

would show t h e  e x p e c t e d  p a t t e r n s  o f  im p a i rm e n t  

. ( s p e c i f i c a l l y ,  a low er  mean V e r b a l  IQ f o r  t h e  l e f t

l a t e r a l i z e d  g r o u p  and lo w er  mean P e r f o r m a n c e  IQ f o r  t h e  

, r i g h t  , l a t e r a l i z e d ,  g roup)  . I t  was f u r t h e r  h y jS S fhes ized  

a c c o r d i n g  t o  t h e  e v i d e n c e  d i s c u s s e d  a^ovd^ t h a t ,  on an 

' i n d i v i d u a l  b a s i s ,  l a t e r a l i z a t i o n  ^ l o n e  may n o t  be  t h e  b e s t  

p r e d i c t o r  o f  t h e  p a t t e r n  o f  c o g r i i t i y e  im p a i rm e n t  i n  t h e s e  

c h i l d r e n ,  b u t  r a t h e r  t h e  i n t e r a c t i o n s  be tw een  age  o f  o n s e t  

and l a t e r a l i z a t i o n ,  and s e v e r i t y  and l a t e r a l i z a t i o n ,  may be 

b e t t e r  p r e d i c t o r s  t h a n  l a t e r a l i z a t i o n  a l o n e .  F i n a l l y ;  i t  

was h y p o t h e s i z e d  t h a t  t h e  i n t e r a c t i o n  b e tw een  t h e  

l a t e r a l i z a t i o n ,  age  o f  o n s e t ,  and s e v e r i t y  o f  t h e . b r a i n  

d y s f u n c t i o n  would be t h e  b e s t  p r e d i c t o r  o f  t h e  p a t t e r n  o f  

i n t e l l i g e n c e  t e s t  p e r f o r m a n c e  i n  c h i l d r e n  w i t h  t e m p o r a l  l o b e  

e p i l e p s y  m a x im a l ly  i n v o l v i n g  one s i d e  o f  t h e  b r a i n .
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S u b s c a l e  IQ and s u b t e s t  d a t a  u sed  in  . • th is  s e c o n d  p a r t  
.

o f  t h e  s t u d y  were  c o l l e c t e d  d u r i n g  t h e  same a d m i n i s t r a t i o n  

o f  i n t e l l i g e n c e  t e s t s  which p r o v i d e d  t h e  F u l l - s c a l e  IQ d a t a  

f o r  t h e  f i r s t  p a r t  o f  t h e  s t u d y .  The same s u b j e c t  p o o l  was 

u sed  in  b o th  p a r t s  o f  t h e  s t u d y .  .

S e l e c t i o n  o f  M e a su re s  o f  S e v e r i t y

' .

I n  c h i l d r e n  w i t h  t e m p o r a l  l o b e  e p i l e p s y  o f  unknown 

e t i o l o g y ,  i t  i s  d i f f i c u l t  t o  m e a s u re  d i r e c t l y  t h e  s e v e r i t y  

o f  c e r e b r a l  p a t h o l o g y . .  I t  was t h o u g h t ,  h o w ev e r ,  t h a t  t h i s  

m ig h t  be i n f e r r e d  f r o m ^ v a r i o u s . a s p e c t s  o f  t h e i r  s e i z u r e  

h i s t o r y  which  a r e  more a c c e s s i b l e  t o  m e a s u re m e n t .  S i n c e  t h e  

W ech s le r  F u l l - s c a l e  IQ s c o r e  h a s  b e e n - r p u n d  t o  r e l i a b l y  

d i f f e r e n t i a t e  be tw een  g r o u p s  o f  b r a in -d a m a g e d  and 

n e u r o l o g i c a l l y  i n t a c t  c h i l d r e n  (Reed e t  a l . , , 1 9 6 5 ;  B o l l ,  

1974;  R è i t a n ,  1 9 7 4 ) , t h e  r e s u l t s  o f  t h e  r e g r e s s i o n  a n a l y s e s  

i n  th e  f i r s t  p a r t  o f  t h e  s t u d y ,  i n d i c a t i n g  t h e  a b i l i t y  o f  

t h e  s e i z u r e - r e l a t e d  v a r i a b l e s  t o  p r e d i c t  F u l l - ^ c a l e  IQ,  were

u s e d  t o  s e l e c t  t h e  b e s t  m e a s u re  o f  t h e  s e v e r i t y  o f  c e r e b r a l
)p a t h o l o g y  i n  t h e  p r e s e n t  s a m p le  o f  t e m p o r a l  l o b e  e p i l e p t i c  

c h i l d r e n .  Of t h e  s i x  v a r i a b l e s  which  .were e v a l u a t e d  as  

p r e d i c t o r s  o f  l e v e l  o f  i n t e l l i g e n c e  in* th e  f i r s t  p a r t  o f  t h e
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s t u d y ,  o n l y  t h e  number o f  a n t i c o n v u l s a n t s  r e q u i r e d  t o  

c o n t r o l  s e i z u r e s  was found  t o  be s i g n i f i c a n t l y  r e l a t e d  t o  

F u l l - s c a l e  IQ. I t  was t h e r e f o r e  s e l e c t e d  as  a m e a s u re  o f  

t h e  s e v e r i t y  o f  b r a i n  d y s f u n c t i o n  f o r ’’ t h e  seco n d  p a r t  o f  t h e  

s t u d y .

/

I
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^  Da t'a A n a l y s e s

C h i - s q u a r e  s t a t i s t i c s  were  used  t o  t e s t , f o r  a 

r e l a t i o n s h i p  b e tw een  t h e  p a t t e r n  o f  i n t e l l i g e n c e  t e s t  

, p e r f o r m a n c e  and t h e  l a t e r a l i z a t i o n ,  age  o f  o n s e t ,  and

s e v e r i t y  (number o f  a n t i c o n v u l s a n t s  r e q u i r e d  t o  c o n t r o l  

s e i z u r e s )  o f  b r a i n  d y s f u n c t i o n .  P a t t e r n s  o f  p e r f o r m a n c e  

were  c l a s s i f i e d . a s  e x p e c t e d  ( l o w e r .V e r b a l  IQ w i t h  l e f t  s p i k e  

d i s c h a r g e ,  low er  P e r f o r m a n c e  IQ w i t h  r i g h t  s p i k e  d i s c h a r g e )  

o r  r e v e r s e d  ( low er  P e r f o r m a n c e  IQ w i t h  l e f t  spijke d i s c h a r g e ,  

low er  V e r b a l  IQ w i t h  r i g h t  s p i k e  d i s c h a r g e ) , and f r e q u e n c i e s  

were  d e t e r m i n e d  f o r  t h e  - o c c u r r e n c e  o f  e a c h  p a t t e r n  i n  

i n t e r a c t i o n  w i t h  e a c h  o f  t h e  d i c h o t o m o u s l y ' c l a s s i f i e d
.  ■ C S X  .

iSi s e i z u r e - r e l a t e d  v a r i a b l e s  ( l e f t  o r  r i g h t  s p i k e  d i s c h a r g e ,  

e a r l y  o r  l a t e  age o f  o n s e t ,  z e r o  t o  one o r  more th a n  one 

a n t i c o n v u l s a n t ) .  I n  a d d i t i o n ,  d i f f e r e n c e s  be tw een  t h e  l e f t  

and r i g h t  t e m p o r a l  g r o u p s  i n  t h e i r  mean s u b s c a l e  IQ and 

s u b t e s t  s c o r e s  were  t e s t e d  f o r  by means o f  i n d e p e n d e n t  t  

t e s t s .  . . -

A s t e p w i s e  d i s c r i m i n a n t  a n a l y s i s  was c o n d u c t e d  t o  

" d e t e r m i n e  t h e  a b i l i t y  o f  t h e  t h r e e  s e i z u r e - r e l a t e d  v a r i a b l e s  

t o  d i f f e r e n t i a t e  b e tw ee n  t h e  c h i l d r e n  who o b t a i n e d  a low er  

V e r b a l - I Q  s c o r e  and t h o s e  who o b t a i n e d  a lo w e r  P e r fo r m a n c e  

IQ s c o r e .  As w i t h  s t e p w i s e  r e g r e s s i o n  a n a l y s i s ,  s t e p w i s e  

d i s c r i m i n a n t  a n a l y s i s  i n d i c a t e s  t h e  r e l a t i v e  u s e f u l n e s s  o f
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t h e  d i s c r i m i n a t i n g .v a r i a b l e s  t h r o u g h  t h e  o r d e r ' t o f  e n t r y  o f

v a r i a b l e s  i n t o  t h e  d i s c r i m i n a n t  f u n c t i o n .  I n - ' ^ d i t i o n ,  t h i s

p r o c e d u r e  p r o v i d e s  p r o b a b i l i t i e s  o f  g r o u p  m em bersh ip  f o r

e a ch  s u b j e c t  as. w e l l  as  an o v e r a l l  p e r c e n t a g e  o f  c o r r e c t

c l a s s i f i c a t i o n s ,  t h e r e b y  making i t  p a r t i c u l a r l y  w e l l  s u i t e d

f o r  c l i n i c a l  p u r p o s e s .

R a o ' s  V, a g e n e r a l i z e d  d i s t a n c e  m e a s u r e ,  was u sed  a s

t h e  s t e p w i s e  s e l e c t i o n  c r i t e r i o n .  The v a r i a b l e  s e l e c t e d  a t

ea ch  s t e p  o f  t h e  a n a l y s i s  was t h e  one which c o n t r i b u t e d  t h e

l a r g e s t  i n c r e a s e  i n  V, o r  g r e a t e s t  o v e r a l l  s e p a r a t i o n  o f  t h e

g r o u p s ,  when added t o  t h e  p r e v i o u s l y  s e l e c t e d  v a r i a b l e s .

S u b j e c t s  w i t h  low er  ^ e r b a l  IQ t h a n  P e r f o r m a n c e  IQ were

a r b i t r a r i l y  coded one  ( 1 ) ,  and s u b j e c t s  w i t h  low er

P e r f o r m a n c e  IQ t h a n  V e r b a l  IQ» were  coded z e r o  ( 0 ) .  In  no

c a s e  were  V e r b a l  IQ and P e r f o r m a n c e  ,IQ e q u a l .  C o n t i n u o u s

d a t a  were  e n t e r e d  f o r  age  o f  o n s e t  a n d » s e v e r i t y  (number o f

a n t i c o n v u l s a n t s ) ,  and d i c h o to m o u s  d a t a  w ere  e n t e r e d  f o r

l a t e r a l i z a t i o n  o f  s p i k e  d i s c h a r g e .  The’ h y p o t h e s i z e d
»

i n t e r a c t i o n s  b e t w e e n , t h e s e  s e i z u r e - r e l a t e d  v a r i a b l e s  were

t e s t e d  by m u l t i p l y i n g  l a t e r a l i z a t i o n  w i t h  t h e  o t h e r

v a r i a b l e s ,  and e n t e r i n g  t h e i r  p r o d u c t s  a s  new v a r i a b l e s .

L a t e r a l i z a t i o n  was e n t e r e d  a l o n e ,  and i n  i n t e r a c t i o n s  w i t h
'

age o f  o n s e t  a l o n e ,  number o f  a n t i c o n v u l s a n t s  a l o n e ,  and 

b o t h  age o f  o n s e t  and number o f  a n t i c o n v u l s a n t s .  T h i s  

r e s u l t e d  i n  a t o t a l  o f  f o u r  d i s c r i m i n a t i n g  v a r i a b l e s :  one
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s i n g l e  v a r i a b l e  • ( l a t e r a l i z a t i o n ) , two two-way i n t e r a c t i o n s  

( l a t e r a l i z a t i o n  and age o f  o n s e t ,  l a t e r a l i z a t i o n  and number 

o f  a n t i c o n v u l s a n t s ) , and one t h r e e - w a y  i n t e r a c t i o n  

( l a t e r a l i z a t i o n ,  age  o f  o n s e t ,  and number of,  

a n t i c o n v u l s a n t s ) .

Computer  a n a l y s e s  on t h e  p a t t e r n  s c o r e s  and t h e  d a t a  

f o r  t h e  d i s c r i m i n a t i n g  v a r i a b l e s  w ere  c o n d u c t e d  by means o f  

t h e  SPSS d i s c r i m i n a n t  a n a l y s i s  s u b p ro g ra m  (Nie e t  a l . ,

1 9 7 5 ) .  The d i s c r i m i n a n t  f u n c t i o n  was e v a l u a t e d  i n  t e r m s  o f  

t h e  W i l k ' s  lambda (an i n v e r s e  m e a s u re  o f  t h e  d i s c r i m i n a t i n g  

power i n  t h e  o r i g i n a l  v a r i a b l e s  w hich  h a s  n o t  y e t  been  

removed by t h e  d i s c r i m i n a n t  f u n c t i o n ) , t h e  c a n o n i c a l  

c o r r e l a t i o n  (a m ea su re  o f  a s s o c i a t i o n  b e tw een  t h e  

d i s c r i m i n a n t  f u n c t i o n  and t h e  v a r i a b l e s  which  d e f i n e  g r o u p  

m e m b e r s h ip ) ,  and t h e  o v e r a l l  p e r c e n t a g e  o f  c o r r e c t  

c l a s s i f i c a t i o n s .  The i n d i v i d u a l  d i s c r i m i n a t i n g  v a r i a b l e s  

were e v a l u a t e d  i n  t e r m s  o f  t h e i r  o r d e r  o f  e n t r y  i n t o  t h e  

d i s c r i m i n a n t  f u n c t i o n .

o  *
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RESULTS

D i f f e r e n c e s  b e tw e en  t h e  l e f t  and r i g h t  t e m p o r a l  g r o u p s  

i n  mean s u b s c a l e  IQ and s u b t e s t  s c o r e s  w ere  n o t  

s t a t i s t i c a l l y  s i g n i f i c a n t  ( T a b le  6 ) .  However ,  d i f f e r e n c e s  

be tw een  t h e  means w ere  i n  t h e  e x p e c t e d  d i r e c t i o n ,  w i t h , t h e  

e x c e p t i o n  o f  one s u b t e s t .  V e r b a l  IQ and a l l  o f  t h e  V e r b a l  

s u b t e s t  s c o r e s  w ere  low er  f o r  t h e  l e f t  t e m p o r a l  g r o u p ,  w h i l e  

P e r f o r m a n c e  IQ and a l l  o f  t h e  P e r f o r m a n c e  s u b t e s t  s c o r e s  

e x c e p t  Coding were low er  f o r  t h e  r i g h t  t e m p o r a l  g r o u p .

R e s u l t s  o f  c h i - s q u a r e  t e s t s  o f  a s s o c i a t i o n  b e tw een  

l a t e r a l i z a t i o n ,  age  o f  o n s e t ,  and s e v e r i t y  (number o f  

a n t i c o n v u l s a n t s ) ,  and t h e  p a t t e r n  o f  i n t e l l i g e n c e  t e s t -  

p e r f o r m a n c e  a r e  p r e s e n t e d  i n  T a b le  7 ^  Thje ' c h i - s q u a r e  t e s t  

o f  a s s o c i a t i o n  b e tw ee n  l a t e r a l i z a t i o n  o f  b r a i n  d y s f u n c t i o n  

and p a t t e r n  o f  i n t e l l i g e n c e  t e s t  p e r f o r m a n c e  was n o t  

s i g n i f i c a n t  ( X ^ ( l ) = . 8 1 4 ,  g = . 3 6 7 ) .  The c e l l  f r e q u e n c i e s  f o r  

t h e  l e f t  t e m p o r a l  g r o u p ,  h o w ev er ,  were  i n  t h e  e x p e c t e d
J

d i r e c t i o n ,  w i t h  n i n e , c h i l d r e n  o b t a i n i n g  lo w er  V e r b a l  IQ ' 

s c o r e s  and o n l y  t h r e e  o b t a i n i n g  lo w e r  P e r f o r m a n c e  IQ s c o r e s .  

For  t h e ,  r i g h t  t e m p o r a l  g r o u p ,  t h e  c e l l  f r e q u e n c i e s  were 

b a l a n c e d ,  w i t h  s e v e n  c h i l d r e n  o b t a i n i n g  low er  V e r b a l  IQ 

s c o r e s  and s e v e n  o b t a i n i n g  low er  P e r f o r m a n c e  IQ s c o r e s .

The t e s t  o f  a s s o c i a t i o n  b e tw een  age  o f  o n s e t  and 

p a t t e r n  o f  i n t e l l i g e n c e  t e s t  p e r f o r m a n c e  r e s u l t e d  i n  a
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Table 6

Means and Standard Deviations of Verbal and Performance IQ 

and Subtest Scores for  Le f t  and Right Teiporal Groups

Left (n=12) Right (rFl4) Difference

Verbal IQ 100.3 (19.4) 101.9 (11.6) -1 .7

Performance IQ 105.8 (16.3) > 100.0 (14.1) +5.8

Information 48.3 (10.6) 48.4 ( 9.8) -0 .1

Comprehension 47.2 ( 9.5) 48.6 ( 9.3) -1.4

Arithmetic . 48.0 ( 7.8) 49.1 ( 5.3) -1 .1

S im i la r i t i e s 50.8 ( 8.1) 55.4 (10.5) -4 .6

Vocabulary 48.7 (10.1) 50.4 ( 8.6) -1 .7

D ig i t  Span 43.3 ( 5.7) 47.3 ( 9.8) -4.8

Pic tu re
Completion

54.3 ( 7.7) 51.0 (10.1) +3.3

P ic tu re
Arrangement

51.6 (11:3) 51.2 (10.9) ' +0.4

Block Design 56.1 ( 8.6) 51.5 ( 7.0) +4.6

Object Assembly 55.2 (14.1) 47.6 (10.9)
'i

( 9.7)

+7.6

Coding ' 46.7 (13.1) 47.7 -1 .0  •

Mazes^ 55.1 (10.8)' 54.3 ( 7.6) +0.8%

3 Nineteen subjects  (ten in  the l e f t  tenporal group, nine in the r ig h t  

temporal group) completed the Mazes sub tes t .
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Table 7

Contingency Tables for  Chi-square Tests  of  Associat ion Between 

Pa t te rn  o f  In te l l igence  Test Performance and Seizure Variables

L a te ra l i  zation 

l e f t

r ig h t

Age of  Onset 

ea r ly

l a t e

Sever i ty  (Nunier of  
Anticonvulsants)

zero to  one

more than one

WISC-R Pa t te rn  _ ■ / 
expected reversed

•+
9

(75.0)
3

(25.0)

7
(50.0)

7
(50.0)

WISC-R Pat te rn  
expected reversed

(45.5)(55.5)

(55.5) (45.5)

WISC-il Pa t te rn  
expected reversed 

— — ' ------------- 1  -----------------------------------------------

13
(68.4):

6
(31.6) '

+ -

3
(42.9)

4
(57.1)

Note: Numbers in. parentheses indica te  row percentages
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n o n s i g n i f i c a n t  c h i - s q u a r e  s t a t i s t i c  ( 1 )= 0 ,  '

i n d i c a t i n g  no a s s o c i a t i o n  in  t h i s  sam ple  b e tw een  age o f  

o n s e t  and p a t t e r n  o f  i n t e l l i g e n c e  t e s t  p e r f o r m a n c e .  The 

c e l l  f r e q u e n c i e s  f o r  t h e  e a r l y  and l a t e  age o f  o n s e t  g r o u p s  

were  a p p r o x i m a t e l y  b a l a n c e d  w i t h  r e s p e c t  t o  t y p e  o f  p a t t e r n ,

w i t h  s i x  c h i l d r e n  i n  e^ch  g ro u p  d e m o n s t r a t i n g  t h e  e x p e c t e d
Î *

p a t l ^ r n  and f i v e  d e m o n s t r a t i n g  a r e v e r s e d  p a t t e r n .

The c h i - s q u a r e  t e s t  o f  a s s o c i a t i o n  b e tw een  s e v e r i t y  

(number o f  a n t i c o n v u l s a n t s )  and p a t t e r n  o f  i n t e l l i g e n c e  t e s t  

p e r f o r m a n c e  was n o t  s i g n i f i c a n t  (% ^ (1 )= .5 3 9 ,  £ = . 4 6 3 ) .  The 

c e l l  f r e q u e n c i e s  f o r  t h e  m i l d l y  i m p a i r e d  g ro u p  ( z e r o  t o  one 

a n t i c o n v u l s a n t ) ,  h o w ev er ,  were  c o n s i s t e n t  w i t h  t h e  

M o s c o v i t c h - K i n s b o u r n e  m o d e l .  T h i r t e e n  c h i l d r e n  i n  t h e
.
m i l d l y  i m p a i r e d  g ro u p  d e m o n s t r a t e d  e x p e c t e d  p a t t e r n s  o f  

i n t e l l i g e n c e  t e s t  p e r f o r m a n c e  w h i l e  o n l y  s i x  c h i l d r e n  

d e m o n s t r a t e d  r e v e r s e d  p a t t e r n s .  more^ s e v e r e l y

i m p a i r e d  g ro u p  (more t h a n  one a n t i c o n v u l s a n t )  t h e  c e l l  

f r e q u e n c i e s  were  more b a l a n c e d ,  w i t h  t h r e e  c h i l d r e n  

d e m o n s t r a t i n g  e x p e c t e d  p a t t e r n s ,  o f  i n t e l l i g e n c e  t e s t  

• p e r f o r m a n c e  and f o u r  d e m o n s t r a t i n g  r e v e r s e d  p a t t e r n s .

Of  t h e  f o u r  v a r i a b l e s  e n t e r e d  i n t o  t h e  d i s c r i m i n a n t  

a n a l y s i s  ( l a t e r a l i z a t i o n  a l o n e ,  l a t e r a l i z a t i o n  in  

i n t e r a c t i o n  w i t h  age  o f  o n s e t ,  l a t e r a l i z a t i o n  i n  i n t e r a c t i o n  

w i t h  s e v e r i t y ,  and l a t e r a l i z a t i o n ' i n  i n t e r a c t i o n  w i t h  age o f  

o n s e t  and s e v e r i t y ) , l a t e r a l i z a t i o n  a l o n e  was t h e  o n l y
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v a r i a b i e  i n c l u d e d  i n ’ t h e  d i s c r i m i n a n t  f u n c t i o n .  T h i s  

v a r i a b l e ,  h o w ev er ,  p r o d u c e d  a  low d e g r e e  o f  s e p a r a t i o n  

be tw een  t h e ' c r i t e r i o n  g r o u p s  a s  i n d i c a t e d  by t h e  

n o n s i g n i f i c a n t l a m b d a  ( . 9 3 4 ,  £ = .2 0 7 )  and Rao* s  V 

( 1 .6 8 6 ,  £= .19f4) ,  a s  w e l l  a s  t h e  s m a l l  c a n o n i c a l  c o r r e l a t i o n  

( . 2 5 6 ) .  S i x t y - t w o  p e r p e n t  o f  t h e  s u b j e c t s  w ere  c o r r e c t l y  

c l a s s i f i e d  by l a t e r a l i z a t i o n  o f  s p i k e  d i s c h a r g e ,  w i t h  t h r e e  

e r r o r s ,  i n  c l a s s i f i c a t i o n  f o r  t h e  l e f t  t e m p o r a l  g r o u p  and 

s e v e n  e r r o r s  i n  c l a s s i f i c a t i o n  f o r  t h e  r i g h t  t e m p o r a l  g ro u p .  

S i n c e  16 o f  t h e  26 s u b j e c t s  d e m o n s t r a t e d  a lo w e r  V e Æ a l  IQ, 

62% c o r r e c t  c l a s s i f i c a t i o n s  wôuld r e s u l t  f rom c l a s s i f y i n g
Ja l l  s u b j e c t s  a s  h a v in g  a low gr  V e r b a l  IQ. The 62% l e v s l r - ^ f  

c o r r e c t  c l a s s i f i c a t i o n s  a r r i V e d  a t  a n  t h e  d i s c r i m i n a n t  

a n a l y s i s  t h r o u g h  t h e  u se  o f  l a t e r a l i z a t i o n  i n f o r m a t i o n  

t h e r e f o r e  r e p r e s e n t s  a c h a n c e  l e v e l  o f  a c c u r a c y .

A
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DISCUSSION

4
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L a t e r a l i z a t i o n  o f  B r a i n  D y s f u n c t i o n

The seco n d  p a r t  o^ t h i s  s t u d y  was c o n c e r n e d  w i t h

a c c o u n t i n g  f o r  t h e  l a r g e  amount o f  v a r i a b i l i t y  i n  t h e

p a t t e r n  o f  im p a i rm e n t  which  h a s  been  found  t o  r e s u l t  f rom

l a t e r a l i z e d  b r a i n  d y s f u n c t i o n  i n  c h i l d r e n .  I t  was

h y p o t h e s i z e d  t h a t ,  a s  a group> c h i l d r e n  w i t h  t e m p o r a l  l o b e

e p i l e p s y  o f . unknown e t i o l o g y  would show p a t t e r n s  o f

im p a i rm e n t  c o n s i s t e n t  w i t h  t h e  l a t e r a l i z a t i o n  o f  t h e  s p i k e

d i s c h a r g e  b u t ,  on an i n d i v i d u a l  b a s i s ,  l a t e r a l i z a t i o n  would

n o t  be a r e l i a b l e  p r e d i c t o r .  The r e s u l t s  o f  t h e  s e c o n d  p a r t

o f  t h i s  s t u d y  i n d i c a t e  t h a t ,  a s  a g r o u p ,  t h e  p r e s e n t  sam ple
.

o f  t e m p o r a l  l o b e  e p i ' l e p t i c  c h i l d r e n  d e m o n s t r a t e d  t r e n d s
r

to w a rd  t h e  e x p e c t e d  p a t t e r n s  o f  im p a i rm e n t  ( V e rb a l  IQ and 

) V e r b a l  s u b t e s t  s c o r e s  were low er  f o r  t h e  l e f t  l a t e r a l i z e d  

g r o u p .  P e r f o r m a n c e  IQ and f i v e  o f  t h e  s i x  P e r fo r m a n c e  

s u b t e s t  s c o r e s  w ere  low er  f o r  t h e  r i g h t  l a t e r a l i z e d  g r o u p ) , 

b u t  none o f  t h e  g r o u p  d i f f e r e n c e s  w ere  s i g n i f i c a n t .  On an 

i n d i v i d u a l  b a s i s ,  t h e  l a t e r a l i z a t i o n  o f  s p i k e  d i s c h a r g e  

r e s u l t e d  i n  an i n c o r r e c t  c l a s s i f i c a t i o n  o f  t h e  p a t t e r n  o f  

im p a i rm e n t  i n  a p p r o x i m a t e l y  o n e - t h i r d  o f  t h e  s a m p le .

T h e re  a r e  a number o f  e x p l a n a t i o n s  f o r  t h e  poo r  

v a l i d i t y  o f  l a t e r a l i z a t i o n  o f  t h e  t e m p o r a l  l o b e  s p i k e



5 8 .

d i s c h a r g e  a s  a p r e d i c t o r  o f  p a t t e r n  o f  i n t e l l i g e n c e  t e s t  

p e r f o r m a n c e  i n  t h e  p r e s e n t  sam ple  o f  t e m p o r a l  l o b e  e p i l e p t i c  

c h i l d r e n .  One e x p l a n a t i o n  i s  - t h a t  t h e  EEC may n o t  be a .  

r e l i a b l e  in d e x  o f  t h e  l a t e r a l i z a t i o n  o f  c e r e b r a l  p a t h o l o g y  ' .  

i n  f t h e s e  c h i l d r e n .  A n n e t t  e t  a l .-  (1961) h ave  p o i n t e d  o u t ,  

f o r  e x a m p le ,  - t h a t  c h i l d r e n  w i t h  e p i l e p s y  commonly show more 

e l e c t f i c a l  a b n o r m a l i t y  i n  t h e  undamaged h e m is p h e r e  t h a n  i n  

t h e  damaged h e m i s p h e r e .  M o re o v e r ,  ab n o rm a l  e l e c t r i c a l  

a c t i v i t y  i s  l i k e l y  t o  t r a n s f e r  t o  t h e  o t h e r  h e m i s p h e r e  v i a  

t h e  c o r p u s  c a l l o s u m  so t h a t ,  even  i f  t h e  f o c u s  f o r  t h i s  

a c t i v i t y  i s  u n i l a t e r a l ,  b o th  h e m i s p h e r e s  a r e  l i k e l y  t o  be 

d y s f u n c t i o n a l .

A s e c o n d - . e x p l a n a t i o n  f o r  t h e  p o o r  v a l i d i t y  o f  

l a t e r a l i z a t i o n  i n f o r m a t i o n  i n  p r e d i c t i n g  p a t t e r n  o f  

im p a i rm e n t  i s  t h a t ,  i n  c h i l d r e n ,  t h e  W e c h s le r  

V e r b a 1 - P e r f o r m a n c e  d i s c r e p a n c y  m e a su re  h a s  been  found  t o

v a r y  w i t h  a number o f  f a c t o r s  o t h e r  t h a n  t h e  l a t e r a l i z a t i o n
%

o f  c e r e b r a l  p a t h o l o g y .  Kaufman (1967) , f o r  e x a m p le ,  found  a 

s i g n i f i c a n t  r e l a t i o n s h i p  b e tw een  p a t t e r n  o f  i n t e l l i g e n c e  

t e s t  p e r f o r m a n c e  i n  c h i l d r e n  and p a r e n t a l  o c c u p a t i o n .  

S p e c i f i c a l l y ,  t h e  p e r c e n t a g e  o f  c h i l d r e n  o f  p r o f e s s i o n a l  

p a r e n t s  h a v in g  s i g n i f i c a n t l y  h i g h e r  V e r b a l  IQ s c o r e s  was 

t w i c e  a s  l a r g e  a s  t h e  c o r r e s p o n d i n g  p e r c e n t a g e  f o r  c h i l d r e n  

o f  u n s k i l l e d  w o r k e r s .  S c h m i t t  ( 1 9 7 5 ) ' h a s  s u g g e s t e d  t h a t  

d i f f e r e n t  p a t t e r n s  o f  i n t e l l i g e n c e  t e s t  p e r f o r m a n c e  w i l l  be
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found  in  a s s o c i a t i o n  w i t h  d i f f e r e n t  t y p e s  o f  e m o t i o n a l  

d i s t u r b a n c e .  - T h i s  s u g g e s t i o n  i s  o f  p a r t i c u l a r  r e l e v a n c e  t o  

t h e  p r j e s ç n t  sam ple  s i n c e  f i v e  o f  t h e  s u b j e c t s  had r e c e i v e d  

p j r o f e s s i o n a l  c o u n s e l i n g  f o r  e m o t i o n a l  d i s t u r b a n c e .

A f i n a l  e x p l a n a t i o n  f o r  t h e  l a c k  o f  v a l i d i t y  o f  

l a t e r a l i z a t i o n i j ^ o p m a t i o n  i n  p r e d i c t i n g  p a t t e r n '  o f  j

im p a i rm e n t  i n  t ç ï ^ D r a l  l o b e  e p i l e p t i c  c h i l d r e n ' i s  t h a t  o t h e r

n e u r o l o g i c a l  r a c t d r s ,  s u ch  a s  t h e  age o f  o n s e t  o r  t h e  

s e v e r i t y  o f  t h e  c e r e b r a l  p a t h o l o g y ,  may m o d i fy  t h e  e f f e c t s  

o f  l a t e r a l i z a t i o n . ?

Age o f  O n s e t  o f  B r a t n - D y s f u n c t i o n

On t h e  b a s i s  o f  t h e N ^ e u r o p s y c h o l o g i c a l  l i t e r a t u r e ' - ,  i t  

was h y p o t h e s i z e d  t h a t  d i f f e r e n c e s . i n , a g e  o f  o n s e t  o f  t h e

s e i z u r e  d i s o r d e r  would c o n t r i b u t e  t o  t h e  v a r i a b i l i t y  i n  t h e
/  »

p a t t e r n  - o f  im p a i rm e n t  r e s u l t i n g  from l a t e r a l i z e d  b r a i n

d y s f u n c t i o n  i n  t e m p o r a l  (lobe '  e p i l e p t i c  c h i l d r e n .  The

r e s u l t s  o f  t h e  sec o n d  p a r t  o f  t h i s  s t u d y  i n d i c a t e  t h a t  t h e

p r e d i c t i o n  o f  t h e  p a t t e r n  o f  i n t e l l i g e n c e  t e s t  p e r f o r m a n c e

i n  t h e  p r e s e n t  sam ple  was n o t  i m p ro v e d .b y  i n c l u d i n g  t h e

i n t e r a c t i o n  be tw een  age o f  o n s e t  and t h e  l a t e r a l i z a t i o n  o f

t h e  s p i k e  d i s c h a r g e  a s - a  p r e d i c t o r .  The p r o p o r t i o n s  o f
.

e x p e c t e d  and r e v e r s e d  p a t t e r n s  o f  im p a i rm e n t  w ere  t h e  same 

f o r  t h e  e a r l y  and l a t e  age  o f  o n s e t  g r o u p s .  T h i s  c o n t r a s t s

0̂
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w i t h  t h e  f i n d i n g s  rn  t h e  n e u r o p s y c t t o l o g i c a l  l i t e r a t u r e  which 

s u g g e s t  t h a t  t h e  p r o p o r t i o n  o f  e x p e c t e d  p a t t e r n s  o f  

im p a i rm e n t  i n c r e a s e  w i t h  an i n c r e a s e  i n  age  o f  o n s e t .  For  

e x a m p le ,  i n  a s t u d y  o f  a d u l t s  w i t h  l a t e r a l i z e d  b r a i n  damage 

i n  w h ic h ’ t h e  f r e q u e n c i e s  f o r  p a t t e r n  o f  WAIS p e r f o r m a n c e

w ere  r e p o r t e d ,  90% » o f  t h e  s u b j e c t s  were  found  t o  d e m o n s t r a t e
?

e x p e c t e d  p a t t e r n s  o f  im p a i rm e n t  (ReitaiVJ 1 9 5 5 ) .  By -

c o n t r a s t ,  i n  s t u d i e s  o f  c h i l d r e n  with-  l a t e r a l i z e d  b r a i n

damage,  t h e  r e p o r t e d  p e r c e n t a g e s  f o r  e x p e c t e d - p a t t e r n s  o f

im p a i rm e n t  have r a n g e d  from 47% (Reed & R e i t a n ,  1963)" t o  71%

.(McFie, 1 9 6 1 ) .  A c c o r d in g  t o  t h e  t h e o r e t i c a l  . l i t e r a t u r e

( W i t e l s o n ,  1976;  M o s c o v i t c h ,  1976;  K i n s b o u r n e ,  1 9 8 1 ) ,  t h e

p r o b a b i l i t y  o f  e x p e c t e d  p a t t e r n s  o f  i m p a i rm e n t  r e s u l t i n g

from l a t e r a l i z e d  b r a i n  damage . i n c r e a s e s  g r a d u a l l y  w i t h  an v—

i n c r e a s e  in  age o f  o n s e t , ,  a s  t h e  p r o c e s s e s  o f  c o g n i t i v e

a n d / o r  n e u r o l o g i c a l  d e v e lo p m e n t  g r a d u a l l y  r e d u c e  t h e

p o s s i b i l i t y  o f  i n t e r h e m i s p h e r i c  t r a n s f e r .  The p r e s e n t  d a t a

a r e  c o n s i s t e n t ,  i n s t e a d ,  w i t h  t h e  h y p o t h e s i s  t h e r e  i s - n o

g r a d u a l  ch ange  in  t h e  e f f e c t s  o f  l a t e r a l i z e d  b r a i n  damage
' -

t h r o u g h o u t  t h e  c h i l d h o o d  y e a r s .  As was s u g g e s t e d  w i t h

r e g a r d  t o  t h e  d i f f e r e n c e s  i n  l e v e l  o f  im p a i rm e n t  found

b e tw ee n  b r a i n - d a m a g e d - c h i l d r e n  and a d u l t s ,  i t  may be t h a t  
' ' - - ■ - ■ ■ . 

t h e  e a r l y  a d u l t  y e a r s  r e p r e s e n t  a p e r i o d  o f  - a b r u p t  c h a n g e ' i n

t h e  p a t t e r n  o f  c o g n i t i v e  im p a i rm e n t  r e s u l t i n g  from = \

l a t e r a l i z e d  b r a i n  damage.

'O'
■0

■ - ■ V

) 
/■;
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S e v e r i t y  o f  B r a i n  D y s f u n c t i o n

C o n t r a r y  t o  what  was h y p o t h e s i z e d ,  no i n c r e a s e  i n  t h e  

p r e d i c t a b i l i t y  o f  t h e  p a t t e r n  o f  i n t e l l i g e n c e  t e s t  

p e r f o r m a n c e  i n  t e m p o r a l  l o b e  e p i l e p t i c  c h i l d r e n  was found  a s  

a r e s u l t  o f  i n c l u d i n g  i n f o r m a t i o n  a a b o u t  t h e  s e v e r i t y  o f  t h e  

s e i z u r e  ' d i s o r d e r .  A number o f  m e t h o d o l o g i c a l  p r o b le m s  may 

a c c o u n t  f o r  t h i s  f i n d i n g .  One m e t h o d o l o g i c a l  p r o b le m  was 

t h e  l a c k  o f  v a r i a b i l i t y  i n  t h e  sample^ on t h e  s e l e c t e d  

m e a s u re s  o f  s e v e r i t y . . As w i t h  t h e  p r e d i c t i o n  o f  F u l l - s c a l e .  

IQ,  i t  i s  d i f f i c u l t  t o  p r e d i c t  t h e  p a t t e r n  o f  i n t e l l i g e n c e

t e s t  p e r f o r m a n c e  on t h e  b a s i s  o f  d i f f e r e n c e s  i ÿ i ^ ^ e v e r ï t y
/ - t y  ' - -

when such  d i f f e r e n c e s  do n o t  e x i s t . -  The l a c k  o f  v a r i a b i l i t y
- ,   ̂

i n  t h e  s e v e r i t y  "of s e i z u r e  d i s o r d e r  i n  t h e  p r e s e n t  s am ple  o f

i t r i ld ly  i n jp a i r e d  c h i l d r e n  may have  r e s u l t e d  i n  a g r e a t e r

i n f l u e n c e  f o r  t h e  o t h e r  f a c t o r s ,  such  a s  p a r e n t a l

o c c u p a t i o n ,  which  have  been  found  t b  a f f e c t  t h e  p a t t e r n  o f

i n t e l l i g e n c e  t e s t  p e r f o r m a n c e  i n  c h i l d r e n .

A se c o n d  m e t h o d o l o g i c a l  p ro b le m -w a s  t h e  . lac k  o f
:  • .  
i n f o r m a t i o n - o n  , t h e  sevrer i t y  -of c e r e b r a l  p a t h o l o g y  i n  t h e

-, . .  .

t e m p o r a l ■l o b e  e p i l e p t i c  c h i l d r e n  a^  t h e  t im e  o f  o n s e t  o f  

t h e i r  d i s o r d e r .  The a v e r a g e  d u r a t i o n  b e tw een  age  o f  o n s e t  

and -a§.^ a t  t e s t i n g  f o r  t h e  s am ple  was fou*r y e a r s  ( r a n g i n g  

from l e s s  t h a n  one t o  tw e l v e  y e a r s ) .  T h e ' s e v e r i t y  o f  

n e u r o l o g i c a l  im p a i rm e n t  a t  t h e  t im e  o f  t e s t i n g  may n o t
'I»

A
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r e f l e c t  t h e . d e g r e e  o f  s e v e r i t y  a t  age  o f  o n s e t  o f  t h e  ' 

d i s o r d e r ,  s i n c e  t h e  c h i l d ' s  n e u r o l o g i c a l  c o n d i t i o n  may 

improve o r  d e t e r i o r a t e  o v e r  t i m e .  I n s o f a r  a s  t h e  

M o s c o v i t c h - K in s b o u r -n e . model  o f  i n t e r h e m i s p h e r  i c  t r a n s f e r  i s  

r e l e v a n t  t o  t h e  p r o p o s e d  a s s o c i a t i o n  b e tw ee n  s e v e r i t y  and 

p a t t e r n  o f  i m p a i r m e n t ,  age  o f  o n s e t  would  be t h e  a p p r o p r i a t e  

t im e  a t  which t o  o b t a i n  s e v e r i t y  m e a s u r e s .  Even i f  s e v e r i t y  

i n f o r m a t i o n  w ere  c o l l e c t e d  a t  t h e  t im e  o f  o n s e t ,  h o w ev er ,

t h e  c e r e b r a l  p a t h o l o g y  l e a d i n g  t o  t h e  s e i z u r e s  may have
V ■ . . ' ~

p r e c e d e d  t h e i r  o n s e t  by s e v e r a l  y e a r s . T h i s  i n d i c a t e s  t h e

d i f f i c u l t y  of. o b t a i n i n g . a p p r o p r i a t e  i n f o r m a t i o n ■t o  t e s t

h y p o t h e s e s  a b o u t  t h e  e f f e c t s  o f  s e v e r i t y  o f  c e r e b r a l
■ ■ ■ . 

p a t h o l o g y .  •

A f i n a l  l i m i t a t i o n  in  i n t e r p r e t i n g  t h e  r e s u l t s  f o r  
 ̂ .

s e v e r i t y  in  t h e  p r e s e n t  s t u d y  was t h e  q u e s t i o n a b l e  v a l i d i t y  

o f  t h e  c r i t e r i a  u s ed  t o  a s s e s s  t h e  d e g r e e  o f  c e r e b r a l  

p a t h o l o g y  i n  t h e  t e m p o r a l  l o b e  e p i l e p t i c  c h i l d r e n - .  P ro b le m s  

r e l a t i n g  t o  c r i t e r i o n  i n f o r m a t i o n  a r e  i n e s c a p a b l y . p r e s e n t  i n  

any n e u r o p s y c h o l o g i c a l  r e s e a r c h  e n d e a v o r  { R e i t a n ,  1966) . In  

p a t i e n t s  whose sym p to m ato lo g y  would  s u g g e s t  b r a i n  

d y s f u n c t i o n  which  c a n n o t  be d e t e c t e d  by c u r r e n t  n e u r o l o g i c a l  

t e c h n i q u e s ,  t h e  u s e  o f  c r i t e r i o n  i n f o r m a t i o n  i s  p a r t i c u l a r l y  

p r o b l e m a t i c  ( L e n z e r ,  1 9 8 0 ) .  rfi t h e  p r e s e n t  s t u d y ,  

s e i z u r e - r e l a t e d  v a r i a b l e s  were  s e l e c t e d  a s  i n d i r e c t  m e a s u re s  

o f  c e r e b r a l  p a t h o l o g y  b e c a u s e ,  i n  s u b j e c t s  whose s e i z u r e s
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a r e  n o t  s e v e r e  enough t o  j u s t i f y  s u r g e r y ,  i t  i s  i m p o s s i b l e  

t o  o b t a i n  more d i r e c t  m e a s u re s  o f  t h e  d e g r e e  o f  c e r e b r a l  . .
f  u

p a t h o l o g y .  I t  may b e ,  h o w ev er ,  t h a t  t h e r e  "i^ no d i r e c t  

R e l a t i o n s h i p  b e tw ee n  t h e  d e g r e e  o f ' \ c e r e b r a l  p a t h o l o g y  and 

t h e  s e v e r i t y  o f  s y m p to m a to lo g y ,  i n  which  c a s e  t h e  

s e i z u r e - r e l a t e d  v a r i a b l e s  s e l e c t e d  a s  i n d i r e c t  m e a s u re s  o f  

s e v e r i t y  i n  t h i s  s t u d y  may n o t  be v a l i d  i n d i c e s  o f  t h e  

. u n d e r l y i n g ‘' n e u r o l o g i c a l  c o n d i t i o n  i n  mi I d l y - i m p a i r e d  

t e m p o r a l  l o b e  e p i l e p t i c  c h i l d r e n .

I n  v iew o f  t h i s  c r i t e r i o n  p r o b le m ,  i t  m ig h t  be a r g u e d

t h a t -  t h e ,h y p o t h e s i s  o f  an a s s o c i a t i o n  b e tw e en  s e v e r i t y  and

p a t ^ r n  o f  i m p a i rm e n t  was n o t  e f f e c t i v e l y  t e s t e d  and

t h e r e f o r e  c a n n o t  be c h a l l e n g e d .  F u r t h e r  e x a m i n a t i o n  o f  t h e

. l i t e r a t u r e ,  h o w e v e r ,  s u g g e s t s  t h a t ,  when a more d i r e c t»
m easu rem en t  o f  c e r e b r a l  p a t h o l o g y  i s  made p o s s i b l e  t h r o u g h  

t h e  i n v e s t i g a t i o n  o f  s e v e r e l y . i m p a i r e d  s u b j e c t s ,  an 

a s s o c i a t i o n  be tw een  s e v e r i t y  and p a t t e r n  o f  im p a i rm e n t  i s  

n o t  s u p p o r t e d .  Rasm ussen  and M i l n e r  ( 1 9 7 4 ) ,  f o r  ex am p le ,  

d e t e r m i n e d  a t  s u r g e r y  t h e  e x t e n t   ̂o f  t i s s u e  dainage in  

e p i l e p t i c  a d u l t s  w i t h  s e v e r e  l e f t - h e m i s p h e r e  s e i z u r e  

d i s o r d e r s . . When t h e y  c o r r e l a t e d  t h e s e  f i n d i n g s  w i th  t h e  

r e s u l t s  o f  Amyta l  s p e e c h  t e s t s  i n  t h e s e  p a t i e n t s ,  t h e y  found  

t h a t  ^damage i n  t h e  p r i m a r y  s p e ec h  zo n e s  a t  an e a r l y  age was 

l i k e l y  t o  r e su j j> .  i n  t h e  r e c o v e r y  o f  l a n g u a g e  f u n c t i o n s  

t h r o u g h  i n t e r h e m i s p h e r i c  t r a n s f e r  w h e r e a s ,  even  g r o s s .

:/
\
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l é s i o n s  t h a t  s p a r e d  t h e  p r i m a r y  s p e e c h  zones  r a r e l y  seemed 

t o  r e s u l t  i n  i n t e r h e m i s p h e r i c  t r a n s f e r  o f  s p e e c h .  T h ese  

f i n d i n g s  s u g g e s t  t h a t  t h e r e  i s  no d i r e c t  r e l a t i o n s h i p  

b e tw een  t h e  s e v e r i t y  o f  c e r e b r a l  p a t h o l o g y ,  i n  t e r m ^  

e x t e n t  o f  t i s s u e  damage,  and t h e  p a t t e r n  o f  c o g n i t i v e  

i m p a i rm e n t  r e s u l t i n g  from l a t e r a l i z e d  b r a i n  l e s i o n s .

I n s t e a d , t h e  f i n d i n g s  o f  Rasm ussen  and M i ln e r  s u g g e s t  t h a t ,  

a t  l e a s t  i n  t h e  c a s e  o f  l e f t - h e m i s p h e r e  l é s i o n s , t h e  l o c u s  

r a t h e r  t h a n  t h e  s e v e r i t y  o f  b r a i n  i n j u r y  i s  a c r i t i c a l  

f a c t o r  i n  d e t e r m i n i n g  t h e  p a t t e r n  o f  i m p a i r m e n t .  O th e r  

e v i d e n c e  a g a i n s t  an a s s o c i a t i o n  - b e tw een  s e v e r  i t y  and p a t t e r n  

o f  im p a i rm e n t  i s  t h e  f i n d i n g  o f  r i g h t - h e m i s p h e r e  s p e e c h  and 

r e v e r s e d  p a t t e r n s  o f  i m p a i r m e n t  i n  m i l d l y  i m p a i r e d  a d u l t s  

w i t h  e a r l y  l e f t - h e m i s p h e r e  l e s i o n s  ( L a n s d e l l T  1 9 6 9 ) .  The 

r e s u l t s  og t h e  p r e s e n t  s t u d y  a r e  c o n s i s t e n t  w i t h  t h i s  

n e g a t i v e  e v i d e n c e ,  and s u g g e s t  t h a t  t h e  f i n d i n g s  i n  t h e  

c h i l d  n e u r o p s y c h o l o g i c a l  l i t e r a t u r e  o f  e x p e c t e d  p a t t e r n s  o f  

i n t e l l i g e n c e  t e s t  p e r f o r m a n c e  i n  m i l d l y  i m p a i r e d  s a m p le s  and 

r e v e r s e d  p a t t e r n s  o f  i n t e l l i g e n c e  t e s t  p e r f o r m a n c e  i n  more 

s e v e r e l y  im p a i r e d  s a m p le s  a r e  due t o  f a c t o r s  o t h e r  t h a n  an 

a s s o c i a t i o n  b e tw een  t h e  s e v e r i t y  o f  b r a i n  d y s f u n c t i o n  and 

t h e  p a t t e r n  o f  c o g i ^ t i v e  im p a i r m e n t .
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GENERAL DISCUSSION
\

The p u r p o s e  o f  t h i s  s t u d y  was t o  i d e n t i f y  v a r i a b l e s

which would im prove  t h e  p r e d i c t a b i l i t y  o f  t h e  o v e r a l l  l e v e l

and p a t t e r n  o f  c o g n i t i v e  im p a i rm e n t  i n  c h i l d r e n  w i t h

t e m p o r a l  l o b e  e p i l e p s y .  The c l i n i c a l  u t i l i t y  o f  i n c r e a s e d

p r e d i c t a b i l i t y  i s  t h a t  t h i s  would e n a b l e  t h e  i n t r o d u c t i o n  o f

r e m e d i a l  m e a s u r e s  b e f o r e ,  r a t h e r  t h a n  a f t e r ,  t h e  c h i l d  h a s

e x p e r i e n c e d  f a i l u r e  w i t h i n  t h e  s c h o o l  s y s t e m .  The a c c u r a t e

p r e d i c t i o n  o f  t h e  p a t t e r n  o f  i m p a i rm e n t  t h a t  w i l l  e v e n t u a l l y

r e s u l t  f rom l a t e r a l i z e d  b r a i n  d y s f u n c t i o n  i s  p a r t i c u l a r l y

r e l e v a n t ,  s i n c e  t h e  p a t t e r n  o f  d e f i c i t s  which  i s  i m m e d i a t e l y

a p p a r e n t  may ch an g e  o v e r  t im e  a s  a  r e s u l t  o f  r e c o v e r y

th r o u g h  i n t e r h e m i s p h e r i c  t r a n s f e r  o f  f u n c t i o n .  I f  i t  i s  t h e

c a s e  t h a t  t h i s  mode o f  r e c o v e r y  o c c u r s  moçe o f± e n  t h a n  i s

g e n e r a l l y  r e a l i z e d ,  a s  K in s b o u rn e  (1981) h a s  s u g g e s t e d ,  t h e n

r e m e d i a l  p ro g ra m s  t a r g e t e d  to w ard  t h e  im m e d i a t e l y  a p p a r e n t

• d e f i c i t s  i n  t h e  c h i l d  w i t h  l a t e r a l i z e d  b r a i n  d y s f u n c t i o n  may
' '

r e p r e s e n t  an i n v e s t m e n t  o f  t im e  and e f f o r t  i n  an a r e a , w h e r e

s p o n t a n e o u s  r e c o v e r y  i s  l i k e l y  t o  o c c u r , w h i l e  t h e  new a r e a

o f  d e f i c i t s  w h ich  may emerge a s  a r e s u l t  o f  i n t e r h e m i s p h e r i c

t r a n s f e r  may go u n n o t i c e d .&
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P r e d i c t i o n  o f  L e v e l  o f  I n t e l l i g e n c e  T e s t  P e r f o r m a n c e

Of ' the s i x  s e i z u r e - r e l a t e d  v a r i a b l e s  s e l e c t e d  a s  

p r e d i c t o r s  on t h e  b a s i s  o f  t h e  n e u r o p s y c h o l o g i c a l  

l i t e r a t u r e ,  o n l y  t h e  number o f  d i f f e r e n t  t y p e s  o f  

a n t i c o n v u l s a n t  r e q u i r e d  t o  c o n t r o l  s e i z u r e s  i n  t h e  t e m p o r a l  

l o b e  e p i l e p t i c  c h i l d  was found  t o  h av e  some a s s o c i a t i o n  w i t h  

t h e  c h i l d ' s  l e v e l  o f  , i n t e l l e c t u a l  p e r f o r m a n c e .  I t  would  

s e e m . t h a t  w h e th e r  o r  n o t  t h e  c h i l d  w i t h  t e m p o r a l  l o b e  

e p i l e p s y  h a s  l e f t  o r  r i g h t  h e m i s p h e r e  d y s f u n c t i o n ,  an e a r l y  

o r  l a t e  age o f  o n s e t  o f  t h e  d i s o r d e r ,  some o r  no f o c a l  

s lo w in g  i n  t h e  EEC, some o r  no ^ r e c e n t  s e i z u r e s ,  o r  h a s ’̂ e v e r  

e x p e r i e n c e d  a  m a jo r  m otor  s e i z u r e ,  h a s  l i t t l e  b e a r i n g  on t h e  

l e v e l  o f  i n t e l l i g e n c e  p e r f o r m a n c e  t h a t  t h e  c h i l d  m ig h t  be 

e x p e c t e d  t o  d e m o n s t r a t e .  -

I t  m ig h t  be a r g u e d  t h a t  t h e  r a n g e  o f  s e v e r i t y  sampled  

on t h e s e  v a r i a b l e s  was t o o  r e s t r i c t e d  t o  a d e q u a t e l y  a s s e s s  

t h e i r  v a l u e  a s  p r e d i c t o r s  o f  t h e  l e v e l  o f  im p a i rm e n t  i n  a - 

more h e t e r o g e n e o u s  sam p le  o f  n e u r o l o g i c a l l y  i m p a i r e d  

c h i l d r e n .  The f a c t  t h a t  t h e  p r e s e n t  sam ple  was so  

r e s t r i c t e d  i n  i t s  r a i ige  o f  im p a i rm e n t  i s  i}j i t s e l f  u s e f u l  

i n f o r m a t i o n  a b o u t  t h e  p r e d i c t a b i l i t y  o f  t h e  l e v e l  o f  

im p a i rm e n t  i n  t e m p o r a l  l o b e  e p i l e p t i c  c h i l d r e n .  C o n t r a r y  t o  

o t h e r  f i n d i n g s  i n  t h e  l i t e r a t u r e  ( S t o r e s ,  1 9 7 8 ) ,  t h e  r e s u l t s  

o f  t h e  p r e s e n t  s t u d y  s u g g e s t  t h a t ,  a t  l e a s t  i n  t h e  a r e a  o f
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c o g n i t i v e  f u n c t i o n i n g ,  t h e  t e m p o r a l  l o b e  e p i l e p t i c  c h i l d  i s  

l i k e l y  t o  p e r f o r m  a t  t h e  same l e v e l  a s  t h e  c h i l d  w i t h o u t  

e p i l e p s y .  , O n ly  f o u r  c h i l d r e n  i n  t h e  p r e s e n t  s am ple  

d e m o n s t r a t e d  F u l l - s c a l e  IQ s c o r e s  which  were  be low  t h e  

A verage  r a n g e .  I n s o f a r  a s  t h e  p r e s e n t  sam ple  i s  

r e p r e s e n t a t i v e  o f  t e m p o r a l  l o b e ^ e p i l e p t i c  c h i l d r e n  in  

g e n e r a l , 3 t h e  r e s u l t s  f rom P a r t  One o f  t h i s  s t u d y  s u g g e s t   ̂

t h a t  t h e  t e m p o r a l  l o b e  e p i l e p t i c  c h i l d  i s  n o t  a t  p a r t i c u l a r  

r i s k  i n  t e r m s  o f  o v e r a l l  l e v e l  o f ^ c o g n i t i v e  im p a i rm e n t  a s  

m easu red  by t h e  W ec h s le r  F u l l - s c a l e  IQ. D e f i c i t s  i n  t h e s e  

c h i l d r e n  may have  been  more a p p a r e n t ,  h o w ev er ,  w i t h  

n e u r o p s y c h o l o g i c a l  m e a s u r e s .  Klove ( 1 9 5 9 ) ,  f o r  ex a m p le ,  

found  t h a t  t h e  WAIS F u l l - s c a l e  IQ was l e s s  s e n s i t i v e  t h a n  

t h e  H a l s t e a d  Im p a i rm e n t  I n d e x  t o  n e u r o l o g i c a l  i m p a i rm e n t  i n  

a d u l t s  w i t h  l a t e r a l i z e d  EEG a b n o r m a l i t i e s .  W hi le  t h e  

W e c h s le r  F u l l - s c a l e  IQ may n o t  be t h e  m ost  s e n s i t i v e  m e asu re  

o f  c o g n i t i v e  i m p a i r m e n t ,  i t  was u s e d  i n  t h e  p r e s e n t  s t u d y  t o  

f a c i l i t a t e  c o m p a r i s o n  w i t h  t h e  e x t e n s i v e  l i t e r a t u r e  which  

u s e s  F u l l - s c a l p ^  IQ t o  a s s e s s  t h e  e f f e c t s  o f  l a t e r a l i z e d  

b r a i n  d y s f u n c t i o n  i n  c h i l d r e n  and a d u l t s .  .

P r e d i c t i o n  o f  P a t t e r n  o f  I n t e l l i g e n c e  T e s t  P e r f o r m a n c e  i

None o f  t h e  t h r e e  v a r i a b l e s  ( l a t e r a l i z a t i o n ,  age  o f  

. o n s e t ,  and s e v e r i t y  o f  b r a i n  d y s f u n c t i o n )  s e l e c t e d  a s
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p r e d i c t o r s  o f  t h e  p a t t e r n  o f  i n t e l l i g e n c e  t e s t  p e r f o r m a n c e  - 

i n  t h e  t e m p o r a l  l o b e  e p i l e p t i c  c h i l d  was found  t o  have  a 

s i g n i f i c a n t  a s s o c i a t i o n  w i t h  t h e  r e l a t i v e  m a g n i tu d e  o f  

V e r b a l  IQ and P e r f o r m a n c e  IQ. W i t h i n  t h e  l i m i t e d  r a n g e  o f  

t h e  v a r i a b l e s  s a m p le d ,  i t  would seem t h a t  w h e th e r  t h e -  .  

t e m p o r a l  l o b e  e p i l e p t i c  c h i l d  h a s  a l e f t  o r  r i g h t  t e m p o r a l  

l o b e  s p i k e  d i s c h a r g e ,  an e a r l y  o r  l a t e  age  o f  o n s e t ,  o r  a 

m i l d e r  o r  more s e v e r e  s e i z u r e  d i s o r d e r ,  h a s  l i t t l e  b e a r i n g  

on t h e  p a t t e r n  o f  i n t e l l i g e n c e  t e s t  p e r f o r m a n c e ' t h a t  t h e  

c h i l d  m ig h t  be e x p e c t e d  t o  d e m o n s t r a t e .

W hi le  l a t e r a l i z a t i o n  was n o t  found  t o  have a. 

s i g n i f i c a n t  a s s o c i a t i o n  w i t h  p a t t e r n  o f  i n t e l l i g e n c e  t e s t  

p e r f o r m a n c e  on an i n d i v i d u a l  b a s i s ,  t h e r e  were  t r e n d s  tow ard  

an a s s o c i a t i o n  on a g r o u p  b a s i s .  I t  m i g h t  be a r g u e d  t h a t  

t h e  ^small  sam ple  s i z e  a c c o u n t s  f o r  t h e  l a c k  o f  s i g n i f i c a n t  

r e s u l t s  in  t h i s  s t u d y .  K e r s h n e r  and King ( 1 9 7 4 ) , ' h o w e v e r , 

o b t a i n e d  s i g n i f i c a n t  d i f f e r e n c e s  b e tw ee n  g r o u p s  o f  l e f t -  and 

r i g h t - b r a i n - d y s f u n c t i o n a l  c h i l d r e n  w i t h  o n l y  s e v e n  s u b j e c t s  

i n  ea ch  g r o u p .  A d i f f e r e n c e  b e tw e e n  s t u d i e s  o f  u n i l a t e r a l l y  

b r a i n - d y s f u n c t i o n a l  c h i l d r e n  which  have  found  s i g n i f i c a n t  

d i f f e r e n c e s '  ' (A n n e t t  e t  a l . ,  1961 ;  F e d i o  & M i r s k y ,  1969;  

K e r s h n e r  & K ing ,  1974) and t h o s e  which  have  n o t  (Réed & 

R e i t a n ,  1969;  Kohn & D e n n i s , . 1974 ;  t h e  p r e s e n t  s t u d y ) ,  i s  

t h a t  t h e  fo rm er  s t u d i e s  compared  t h e  l e f t -  ay^d 

r i g h t - b r a i n - d y s f  u n c t i o n , a l  g r o u p s . t o  a n o rm a l  c o n t r o l  g ro u p

V
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r a t h e r  th a n  t o  each  o t h e r .  The u s e  o f  a no rm a l  c o n t r o l  

g ro u p  i s  i m p o r t a n t  s i n c e  t h e  " i n t a c t "  h e m is p h e r e  i n  t h e  

u n i l a t e r a l l y  b r a i n - d y s f u n c t i o n a l  c h i l d ,  and p a r t i c u l a r l y  i n  

t h e  c h i l d  w i t h  e p i l e p s y ,  c a n n o t  be c o n s i d e r e d  n o r m a l .  A 

second  m e t h o d o l o g i c a l  c o n s i d e r a t i o n  i s  t h e  t y p e  o f  m e asu re  

u sed  t o  a s s e s s  d i f f e r e n c e s  i n  p a t t e r n s  o f  c o g n i t i v e  

im p a i r m e n t .  In  a n o t h e r  s t u d y  which i n v o l v e d  t e m p o r a l  l o b e  

e p i l e p t i c  c h i l d r e n ,  s i g n i f i c a n t  d i f f e r e n c e s  were  n o t  found  

be tw een  t h e  l e f t  and r i g h t  t e m p o r a l  g r o u p s  on t h e  W ech s le r  

I n t e l l i g e n c e  t e s t ,  m e a s u r e s  ( F e d io  & M i r s k y ,  1 9 6 9 ) .  

S i g n i f i c a n t  d i f f e r e n c e s  were  f o u n d ,  h o w e v e r ,  on m e a s u re s  o f  

l e a r n i n g  and memory which i n v o l v e d  v e r b a l  o r  n o n v e r b a l  

m a t e r i a l .

The l a c k  o f  s u p p o r t  f o r  t h e  v a l i d i t y  o f  

l a t e r a l i z a t i o n  as  a p r e d i c t o r  o f  p a t t e r n  o f  i n t e l l i g e n c e  

t e s t  p e r f o r m a n c e  i n  t h e  p r e s e n t  s t u d y  i s  c o n s i s t e n t  w i t h  

s t u d i e s  o f  c h i l d r e n , ( R e e d  & R e i t a n ,  1965 ;  Kohn & D e n n i s ,  

1974 ;  Woods, 1980) and a d u l t s  (S m i th ,  1966 ;  Snow e t  a l . .

N o te  3) i n  which e x p e c t e d  p a t t e r n s  o f  im p a i rm e n t  have  n o t  

been  f o u n d . .  I n  t h e s e  l a t t e r  s t u d i e s ,  h o w e v e r ,  f i n d i n g s  o f  

r e v e r s e d  p a t t e r n s  o f  im p a i rm e n t  i n v o l v e d  a lo w er  P e r fo r m a n c e  

IQ in  a s s o c i a t i o n  w i t h  l e f t  h e m is p h e r e  d y s f u n c t i o n .  I n  t h e  

p r e s e n t  s t u d y ,  by c o n t r a s t ,  t h e  m a j o r i t y  o f  r e v e r s e d  

p a t t e r n s  o f  i n t e l l i g e n c e  t e s t  p e r f o r m a n c e  ( s e v e n  o f  t h e  t e n )  

i n v o l v e d  a lower  V e r b a l  IQ i n  a s s o c i a t i o n  w i t h  r i g h t

" ' A
\
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h e m i s p h e r e  d y s f u n c t i o n .

F i n d i n g s  o f  a  low er  P e r f o r m a n c e  IQ in  c h i l d r e n

r e g a r d l e s s  o f  t h e  l a t e r a l i z a t i o n  o f  b r a i n  d y s f u n c t i o n  have

l e d  Woods and T e u b e r  (1973) t o  p o s t u l a t e  t h e  r e c o v e r y ,  o r

e s c a p e ,  o f  v e r b a l  f u n c t i o n s  a t  t h e  " e x p p n se "  o f  n o n v e r b a l

f u n c t i o n s .  S i m i l a r l y ,  t h e  f i n d i n g  o f  a c o r r e l a t i o n  be tw een

t h e  WAIS v e r b a l  f a c t o r  s c o r e  and t im e  s i n c e  i n j u r y ,  b u t  n o t
»

b e tw een  t h e  n o n v e r b a l  f a c t o r  s c o r e  and t im e  s i n c e  i n j u r y  in  

a d u l t s  w i t h  l a t e r a l i z e d  l e s i o n s  h a s  l e d  L a n s d e l l  and Smith  

(1975) t o  s u g g e s t  a r e s i l i e n c y  f o r  v e r b a l  f u n c t i o n s  and th e  

l i k e l i h o o d  o f  some p e r m a n e n t  im p a i rm e n t  f o r  n o n v e r b a l  

f u n c t i o n s  a f t e r  b r a i n  damage.  On t h e  o t h e r  h a n d ,  i n  a 

number o f  s t u d i e s  o f  c h i l d r e n  w i t h  g e n e r a l i z e d  b r a i n  damage 

(Reed e t  a l . ,  1965 ;  B o l l ,  19 7 4 ;  R e i t a n ,  1974) t h e  m a jo r  

d e f i c i t s  have  been  found  in  l a n g u a g e - r e l a t e d  a r e a s .  The 

r e s u l t s  o f  t h e  p r e s e n t  s t u d y  a r e  c o n s i s t e n t  w i t h  t h e s e  , , 

l a t t e r  s t u d i e s  i n  t h a t  a m a j o r i t y  o f  c h i l d r e n  (16 o f  t h e  26 

s u b j e c t s )  d e m o n s t r a t e d  a low er  V e r b a l  t h a n  P e r f o r m a n c e  IQ 

s c o r e .

. I n  c o n c l u s i o n ,  i n s o f a r  a s  t h e  r e s u l t s  f o r  p a t t e r n  o f

i n t e l l i g e n c e  t e s t  p e r f o r m a n c e  i n  t h e  p r e s e n t  s t u d y  r e f l e c t

n e u r o l o g i c a l  r a t h e r  t h a n  e n v i r o n m e n t a l  f a c t o r s ,  t h e y

s u g g e s t ,  i n  a g r e e m e n t  w i t h  t h e  f i n d i n g s  f o r  c h i l d r e n  w i t h
/

g e n e r a l i z e d  b ra ’in  damage and i n  c o n t r a d i c t i o n  w i t h  some o f  

t h e  f i n d i n g s  f o r  c h i l d r e n  and . a d u l t s  w i t h  l a t e r a l i z e d  b r a i n  Q>
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damage,  t h a t  V e r b a l  IQ i s  more f r e q u e n t l y  lo w e re d  a s  a 

r e s u l t  o f  l a t e r a l i z e d  b r a i n  d y s f u n c t i o n  i n  c h i l d r e n .  More 

s p e c i f i c a l l y ,  t h e  r e s u l t s  o f  t h e  p r e s e n t  s t u d y  f o r  t h e  

p a t t e r n  o f  i n t e l l i g e n c e  t e s t  p e r f o r m a n c e  s u g g e s t  t h a t  t h e  

c h i l d  w i t h  t e m p o r a l  l o b e  e p i l e p s y  m a x im a l ly  i n v o l v i n g  t h e
*

l e f t  h e m is p h e r e  i s  l i k e l y  t o  have  a lo w e r  V e r b a l  t h a n  

P e r fo r m a n c e  IQ s c o r e ,  w h i l e  t h e  c h i l d  w i t h  t e m p o r a l  l o b e ,  

e p i l e p s y  m a x im a l ly  i n v o l v i n g  t h e  r i g h t  h e m i s p h e r e  i s  e q u a l l y  

l i k e l y  t o  have  a  lo w er  V e r b a l  IQ o r  lo w er  P e r fo r m a n c e  IQ.
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f o o t n o t e s .
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1 .  The d a t a  f o r  t h i s  s t u d y  were c o l l e c t e d  a s  p a r t  o f  a 

c o l l a b o r a t i v e  r e s e a r c h  p r o j e c t  u n d e r t a k e n  by t h e  

n e u r o l o g y  and p s y c h o lo g y  d e p a r t m e n t s  o f  t h e  IWK H o s p i t a l  

i n  H a l i f a x .  O n ly  t h o s e  d e t a i l s  o f  t h e  p r o j e c t  w hich  a r e  

r e l e v a n t  t o  t h e  h y p o t h e s e s  u nde r  i n v e s t i g a t i o n  were  

r e v i e w e d  in  t h i s  s t u d y .

2 .  The c u t o f f  f o r  age o f  o n s e t  was- d e t e r m i n e d  by p l o t t i n g  

t h e  d i s t r i b u t i o n  o f  t h i s  v a r i a b l e  f o r  t h e  t o t a l  sample  

and d i v i d i n g  t h i s  i n t o  two g r o u p s  o f  e q u a l  n .  Four 

s u b j e c t s  whose age o f  o n s e t  f e l l  a t ' t h e  sam ple  m edian  o f  

n i n e  y e a r s  were  e x c l u d e d  from t h e  t  t e s t  and c h i - s q u a r e  

a n a l y s e s .  ' -

3 .  A l th o u g h  t h e  sam p le  s i z e  f o r  t h é  p r e s e n t  s t u d y  was s m a l l  

(n o f  2 6 ) ,  i t  c o n s t i t u t e d  a m a j o r i t y  o f  t h e  c a s e s  i n  t h e
■c

^ f i l e s  which  met  t h e  c r i t e r i a  o f  p sy ch o m o to r  s e i z u r e s  and 

a s t r i c t l y O l a t e r a l i z e d  t e m p o r a l  l o b e  s p i k e  d i s c h a r g e .

S i n c e  t h e  IWK H o s p i t a l  s e r v i c e s  t h e  M a r i t i m e  r e g i o n ,  t h e
:

s am p le  may a t  l e a s t  be c o n s i d e r e d  r e p r e s e n t a t i v e  o f  

c h i l d r e n  w i t h  l a t e r a l i z e d  t e m p o r a l  l o b e  e p i l e p s y  i n  t h e  

M a r i t i m e  r e g i o n .


