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A B S T R A C T  

Hemineglect  a n d  u n i l a t e r a l  e x t i n c t i o n  on double  

s i m u l t a n e o u s  s t i m u l a t i o n  in humans a r e  neuropsycho log ica l  

d i s o r d e r s  which sometimes f o l l o w  a  l e s i o n  t o  t h e  c o r t e x ,  

s u b c o r t e x  o r  basa l  g a n g l i a  of one c e r e b r a l  hemisphere.  The 

main symptom i s  t h a t  t h e  p a t i e n t  a p p e a r s  t o  n e g l e c t  o r  be 

unaware of s t i m u l i  which impinge i n  one h a l f  of space  

r e l a t i v e  t o  t h e  p a t i e n t ' s  body. The s i d e  of space  

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

l e s i o n .  T h i s  t h e s i s  compr i ses  a  c o l l e c t i o n  of s t u d i e s  on 

v a r i o u s  a s p e c t s  of t h e s e  d i s o r d e r s .  Exper imenta l  s u b j e c t s  

were p a t i e n t s  in  t h e  Neurology and Neurosurg ica l  Wards of 

Auckland H o s p i t a l .  Al l  had c l e a r l y  d e f i n e d  s o l i t a r y  

u n i l a t e r a l  b r a i n  l e s i o n s  confirmed by Computerized 

Tomography. 

Chapter  1 p r o v i d e s  a  h i s t o r i c a l .  review of r e s e a r c h  

in  t h e  a r e a ,  d e f i n e s  c o n c e p t s ,  r ev iews  r e c e n t  human and 

animal r e s e a r c h  on hemineg lec t  and e x t i n c t i o n ,  and o u t l i n e s  " 

t h e  d i f f e r e n t  t h e o r i e s  which have been proposed i n  o r d e r  t o  

e x p l a i n  hemineg lec t .  

Chap te r  2 d e s c r i b e s  t h e  methods used in  

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

s e l e c t i o n  of s u b j e c t s ,  t h e  e t i o l o g i e s  of t h e  d i f f e r e n t  

t y p e s  of l e s i o n s  s u s t a i n e d  by t h e  p a t i e n t  sample,  and t h e  

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

Chap te r  3 i s  a  s t u d y  of t h e  i n c i d e n c e  and s e v e r i t y  

of v i s u a l  hemineg lec t  i n  a  group of 56  p a t i e n t s  wi th  l e f t -  



h e m i s p h e r i c  l e s i o n s  and 45 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 i c  

l e s i o n s .  F i v e  p a p e r  and p e n c i l  t e s t s  d e s i g n e d  t o  measure  

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

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

g r o u p s  d i d  n o t  d i f f e r  s i g n i f i c a n t l y  (50% and 4 4 %  i n  t h e  

l e f t  and r i g h t  b r a i n - d a m a g e d  g r o u p s  r e s p e c t i v e l y ) .  

However,  v i s u a l  h e m i n e g l e c t  w a s  f o u n d  t o  be more  s e v e r e  

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

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

t h e  l o c i  o f  l e s i o n s  m o s t  l i k e l y  t o  r e s u l t  i n  h e m i n e g l e c t .  

I n  t h e  r i g h t  b r a i n - d a m a g e d  g r o u p  m o s t  p a t i e n t s  w i t h  

h e m i n e g l e c t  had p o s t e r i o r  l e s i o n s ,  and i n  t h e  l e f t  

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

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

i n  t e r m s  o f  t h e  e f f e c t s  t h e  l a t e r a l i z a t i o n  o f  l a n g u a g e  

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

f u n c t i o n s .  

C h a p t e r  4 d e s c r i b e s  an e x p e r i m e n t  d e s i g n e d  t o  

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

n e g l e c t  t h e  c o n t r a l e s i o n a l  s i d e s  o f  t h e i r  m e n t a l  images  o f  - 9  

t h e  e x t e r n a l  w o r l d .  T h i s  phenomenon has  p r e v i o u s l y  been 

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

f o l l o w i n g  r i g h t - h e m i s p h e r i c  l e s i o n s .  T w e n t y  c o n t r o l  

s u b j e c t s  and 1 6  p a t i e n t s  w i t h  r i g h t -  and l e f t - h e m i s p h e r i c  

l e s i o n s  were  i n v o l v e d  i n  t h e  e x p e r i m e n t  r e p o r t e d  i n  t h i s  

c h a p t e r .  I n  t h e  ' s t a t i c '  c o n d i t i o n  t h e y  v i e w e d  p a i r s  o f  

c o m p l e x  shapes  d i s p l a y e d ,  one shape  a t  a  t i m e ,  on  a  

v i d e o - s c r e e n  c o n t r o l l e d  by a  c o m p u t e r .  I n  t h e  ' d y n a m i c '  

c o n d i t i o n  t h e  p a i r s  o f  shapes  a p p a r e n t l y  moved, one a t  a  



t i m e ,  b e h i n d  a  n a r r o w  v e r t i c a l  s l i t .  I n  b o t h  c o n d i t i o n s  

t h e  s u b j e c t  had t o  d e c i d e  w h e t h e r  t h e  t w o  shapes  o f  e a c h  

p a i r  we re  t h e  same o r  d i f f e r e n t .  I n  f a c t ,  some w e r e  t h e  

same, w h i l e  some d i f f e r e d  on t h e  r i g h t  and o t h e r s  on t h e  

l e f t .  I n  t h e  ' d y n a m i c '  c o n d i t i o n  s u b j e c t s  had t o  c o n s t r u c t  

s p a t i a l  images  f r o m  n o n - s p a t i a l  e x t e r n a l  s t i m u l i  b e f o r e  

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

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

n e g l e c t  of  t h e  c o n t r a l e s i o n a l  s i d e s  o f  t h e i r  images  o f  t h e  

shapes  i n  t h a t  t h e y  o f t e n  g a v e  ' same '  r e s p o n s e s  when t h e  

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

T h i s  has  i m p l i c a t i o n s  f o r  n o r m a l  i m a g e r y  p r o c e s s e s .  I t  

a p p e a r s  t h a t  a t  some advanced  s t a g e  o u r  images  a r e  mapped 

o n t o  o u r  h e m i s p h e r e s  i n  an a n a l o g u e  f a s h i o n .  T h a t  i s ,  

o b j e c t s  o r  p a r t s  o f  o b j e c t s  t h a t  we i m a g i n e  t o  b e  on o u r  

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

we i m a g i n e  t o  b e  on  o u r  r i g h t  a r e  mapped o n t o  o u r  l e f t  

h e m i s p h e r e s .  I f  one h e m i s p h e r e  i s  damaged a t  a  s i t e  w h i c h  

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

h a l f  o f  t h e  e x t e r n a l  s t i m u l u s  t h a t  i s  b e i n g  i m a g i n e d  w i l l  .-.. 

b e  d e g r a d e d  o r  neg le ; ted .  

C h a p t e r  5 i s  a  s t u d y  o f  a u d i t o r y  e x t i n c t i o n  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  p a t i e n t s .  I n  p a r t i c u l a r  t h e  

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

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

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

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

h e m i s p h e r e .  I t  has  b e e n  h y p o t h e s i z e d  t h a t  a l e s i o n  i n  t h i s  

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



v i i i  

a u d i t o r y  pathway and t h a t  a s  a  consequence ,  l e f t - e a r  v e r b a l  

i n p u t  i s  unag le  t o  r e a c h  t h e  l e f t  ( s p e e c h )  hemisphere.  In 

Experiment  1, I t e s t e d  53  brain-damaged p a t i e n t s  f o r  

e x t i n c t i o n  of d i g i t s  on a  d i c h o t i c  l i s t e n i n g  t a s k  and found 

t h a t  p a t i e n t s  wi th  l e s i o n s  whol ly  a n t e r i o r  t o  t h e  c e n t r a l  

s u l c u s  in  t h e  l e f t  hemisphere e x h i b i t e d  i p s i l a t e r a l  

e x t i n c t i o n  as  wel l  a s  p a t i e n t s  w i t h  p o s t e r i o r  

l e f t - h e m i s p h e r i c  l e s i o n s .  T h i s  f i n d i n g  poses  problems f o r  

t h e  above h y p o t h e s i s  t h a t  r e l i e s  on a  p o s t e r i o r  i n t e r -  

hemispher i c  pathway, and a l t e r n a t i v e s  t o  t h i s  h y p o t h e s i s  

a r e  d i s c u s s e d .  In Experiment  2 ,  I  t e s t e d  1 6  p a t i e n t s  f o r  

e x t i n c t i o n  of d i c h o t i c a l l y  p r e s e n t e d  non-verba l  m a t e r i a l  

( t o n e s )  t o  a s c e r t a i n  whether  i p s i l a t e r a l  e x t i n c t i o n  i s  

r e s t r i c t e d  t o  v e r b a l  t a s k s .  I p s i l a t e r a l  e x t i n c t i o n  was not 

found on t h i s  t a s k  f o r  e i t h e r  l e f t  o r  r i g h t  brain-damaged 

p a t i e n t s .  Th i s  sugges ted  not  on ly  t h a t  i p s i l a t e r a l  

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

d i s r u p t i o n  of l e f t - e a r  v e r b a l  i n p u t  from t h e  l e f t  ( s p e e c h )  

hemisphere,  b u t  t h a t  t h e  r i g h t  hemisphere i s  no t  e s s e n t i a l  
. \  f o r  t h e  decoding  and p r o c e s s i n g  of non-verba l  m a t e r i a l .  

That  i s ,  I d id  n o t  f i n d  r i g h t - e a r  i p s i l a t e r a l  e x t i n c t i o n  

f o r  non-verba l  i n p u t  in  p a t i e n t s  wi th  r i g h t - h e m i s p h e r i c  

l e s i o n s .  

Chapter  6 i s  t h e  s t u d y  of multimodal hemineg lec t  and 

e x t i n c t i o n  in p a t i e n t s  wi th  r i g h t -  and l e f t - h e m i s p h e r i c  

l e s i o n s .  C l i n i c a l  o b s e r v a t i o n s  s u g g e s t  t h a t  multimodal 

n e g l e c t  may be a  s i n g l e  d i s o r d e r  wi th  a common u n d e r l y i n g  

c a u s e ,  and t h a t  t h e  number o f  m o d a l i t i e s  a f f e c t e d  i s  

dependent  upon t h e  s e v e r i t y  of t h e  underly. ing d e f i c i t .  For 



example, patients with hemiasomatagnosia (body hemineglect) 

are often observed to exhibit visual hemineglect and 

tactile extinction as well. I tested 50 patients for 

contralesional visual hemineglect, auditory extinction, 

tactile extinction and hemiasomatagnosia and computed phi 

correlation coefficients for pairs of disorders to see if 

there was any basis for supposing they were caused by the 

same underlying deficit. As the proportion of patients 

with hemineglect varied widely from modality to modality, 

possibly as a result of varying sensitivities of the tests 

used to measure the different forms of neglect, I also 

computed tetrachoric correlation coefficients. This 

measure corrects for varying proportions on the assumption 

that a normal distribution underlies each dichotomy. The 

results were inconclusive as the phi-coefficients were 

generally low and the tetrachoric coefficients very high. 

Because of the extreme difference between the two forms of 

correlation it was not possible to come to any conclusions 

about the 'true' correlations. It may be that at least 

some forms of hemineglect and extinction are independent of 

one another and are often found together in the same 

patients because the lesions overlap modality-specific 

areas, rather than because they result from the same 

underlying cause. 

Chapter 7 summarizes the studies described in 

Chapters 3, 4, 5 and 6, and the results are reviewed in the 

light of some of the more important theories of 

hemineglect. 






















