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LEARNING OF COfTSTRUCTIVE TASKS BY BRAIN-DAMAGED ADULflCS 

- ,  
Frequently, hemiplegic pa t ien t s  present visuo- 

constructive dysfunctions which have a detrimental 

- inf luence  On-eirbecomingindependent i n  activities of 

daily l iving.  The related l i t e r a t u r e  is abundant on the. 

sc ien t i f ica l ly  elaborated treatment procedures, Purther- 

more, several studies have reported quanti tat ive and 

qua l i t a t ive  differences i n  learning a b i l i t i e s  of  brain- 
? 

damaged adults according t o  the  s ide  of the  brain i n m .  

The main hypothesis that was investigated s t a t ed  

that hemiplegic subfects presenting visuo-constructive 

d e f i c i t s  could l e e  through repet i t ioh ,  simple vieuo- 

can&mctive tasks, whether t h e i r  lesion was i n  the 

r i gh t  o r  the  l e f t  hemisphere ; furthermore, t h a t  t ra ined 

patients would progress farther than the  hemiplegic 

pat ients  who were not t r a ined  t o  do the same tasks,  

presenting visuo-constructive d e f i c i t s  firere tested. One- 

half of each -up repeated the t e s t  da i ly  and the other 

half received no d d l y  t r a in ing  sessions. 



A n a y s Z s  o f  v m a n c e  showed t h a t  (1) no 

quant i ta t ive  d i f f e rences  were found 

visuo-constructive tasks according to hemispheric side of 

l e s i o n ,  and (2)  m b j e c t s  being trained d a i l y  had 

s i g n i f i c a n t l y  higher final scores when compared t o  

initial scores than the non-trained subjects. 

of simple visuo-constructive tasks might help hemiplegic 

subjects suffering from deficits i n  this area, t o  

imprayg on t h e i r  performance. A number of factors may 

inf luence some p e t i e n t s  ' improvement, but the present  

investigetion did not reach definite conclusions on t h i s  

aspect. It i s  suggested t h a t  occupational t h e r a p i s t s  

and o t h e r  r e b e b i f i t a t l o n  workers in te res ted  i n 3  brafh' 

dvnage induced visuo-constructive dysfunctions, should 

e l a b o r a t e  ~ s e s c h  in t h i s  e r e a ,  i n  order t o  make t h e  
J 

t ~ a t n e n t  of hemiplegic patients more efficient. 
c 
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$ .  *'d C 
, - 

E , C e r e b r o  -7sscular d i s e a s e  is a ma$or cause of 
> ,l ' g 

P 

,+ 

I*.,, - - d i s e b i l i t g  and dea th .  fi' 1971, 16,067 people died from a - 
b '_ 

stgoke - -  -in ~ z n a d a .  -- - ~ c ~ d l o u g h  - - - LA - A -- and - - ---  ento to --ALP (19E) , - A 

- a  
i q d i c s t e d  that approximately 2 0  percent of t h e  s t r o k e  

' i . . 

' + v i c t i m s  d i e  it the onse t  o f  t h e i r  strqke o r  during t h e  
'e J 

. . . , . , f :... . .; - . 
, ' s l i g h t l j .  &d reo& cont inuous  custodi 'a l  care and 60 . . . ! , ' 

. - 
0 

. are reh~bL2,i;ated to ,some degree .  
5 . . .  
*$ . . 

f ' .  - ~'IZET p ~ t i e n t s -  having" s u s t a i n e d  . , a c e r e k b  vascular . , - C, . < - ~ - 
\ 

i , . a&ciden$ . ~ zre l e f t  wi th  contra la teral  hemiplegia. These . . - . 

' r e h a b i l i t a t i o n  centers, neurology wards o f  g e n e r a l  . .  

f 
r 3ospi$als ,  ~ o n v z l e s c e n t  h o s p i t a l s  and nursing homes. 
$ .  . ,  . , 

I* P . 
f .  R e h a b i l i t e t i n g  t he se  p a t i e n t s  preaents  a challenge sinoe . 
, , ,. ' .  

- 
. sm%ons  such a$ sensori-motor d e f i c i t s ,  pekeptuo-motor 

* w&9uncti6ns-, . apraxic and zgnosic disturbances and 

inpa i rnen t  o f  c e r t a i n  i n t e l l e c t u a l  functions.  
*. 

me f i ~ a - L  a i ~ ,  of ~ h a b i l i $ a . t ; f v e - ~ a s t t ~ e  for 

S t a t i s t i ~ u e s  Culzda. Division de la Sant6 et 
du 3 iea-3 t re .  k f  ormet i o n  Canada, Ottawa. Novembre 1972, 

d. 



S--n b L ~ k e  p e t i e n t s  i s  t o  h e l p  them achieve t h e i r  opt imal  

f u ~ c t i o n a l  recciT?erJ, i n  o r d e r  t o  enable  t h e n  to '  become 

2s Lndependent 2s p o s s i b l e  i n  t h e i r  p e r s o n d ,  v o c a t i o n a l  

a d  s o c i a l  l i f e  (Levenson, 1965). 

For 223.7 y e z r s ,  t h e  emphasis of t r e a t m e n t  has 

3een p laced  02 ~ o t o r  re -educat ion  of t h e  paralyzed l imbs. 
- - -- 

Xrn7 t r e a t n e n t  t echn iques  have been dev i sed  t o  achieve 

+'- i s eim.. Unl"orturis';ely, while  r e c u p e r a t i o n  of f u n c t i o n  

-, + = &  1~ t k e  lo we^ ;r&~ is often sztfsfactury, ehe p r o g n b s = ~  is 

zuct poorer  ~mL~&resgect t o  the r e c u p e r a t i o n  o f  t h e  motor 

f - m c t i o n  i n  t h e  upper  linb. 

fi'ui-t'ler=ore, zany r e c e n t  s t u d i e s  h a v e , s h e d  l i g h t  

o.-. t i e  presence of perceptuo-motor dys func t ion  i n  
' 

I 

L,P; -- s,r-du?aged ~ z i e z t s .  it kaS been e s t a b l i s h e d  by 

sever22 zutLors  t k e t  t hese  problems, a l though they may 

P 
- .  .PC. Le a ~ ~ ~ e r e r t  zccording  t o  the l a t e r a l i t y  o f  t h e  b ra in  

I e s i o ~ ,  EZJ be p r i s e n t  in s u b j e c t s  having suffered a 

Lesion iz e r t t e r  side o f  t h e  brain. The presence  of 

t k e s e  a 3 s f u m t i o n s  has been equated with d i f f i c u l t i e s  i n  



- L p -  

frequently e n c o u t e r e d  i n  bra in-dkaged subjects . '  Vi&uo- 

. spa t ie l  d i so rde r s  =e manifes ted  by severel symptoms. 
' # 

The s u b j e c t  n q  s u f f k r  f rom d e f e c t i v e  l o c a l i z a t i o n  of 

o b z e c t s  i n  spece; he naysneglect people o r  o b j e c t s  

s i t u z t e d  on t h e  s ide  of h i s  hemiplegia  and t h i s  cont ra-  

lateral n e g l e c t  n a ~  o r  may n o t  be a s s o c i a t e d  with 

h e f i i ~ o p s T < b r 6 t h e F v i S u a l ~ ~ f i ~ ~  defects;-Sumtimes;- -- 

i-; ,..ere i s  i l l u s o - 7  o S l i q e t y  o f  v e r t i c a l  and h o r i z o n t a l  

' 5 i z e c t i o n s ,  t e l e o p s i a ,  r r icropsia  - -- and/or l o s s  of t h e  
- - 

a b i l i t y  t o  p e r c e i v e  depth. I n  some c a s e s ,  t h e r e  i s  

ixverted visioc. T2ese sub2ec t s  nay have d i f f i c u l t i e s  i n  

o r i e n t i n g  t h e ~ s e l v e s  o r  manipulat ing o b j e c t s  i n  space. 

Visuo-spaziel  aisorders have been a s s o c i a t e d  with 

constrictive deficits are usua l ly  characterized by 

5s represe~t . t z t ioa  o f  p e r s p e c t i v e  m o n g  the elements of a 

rof ie l  o r  of its conponents,  mirror-image, p e r s e v e r a t i o n ,  

z a c r o  o r  nicrogTaphi&, c los ing- in  o r  o t h e r  s i m i l a r  

s j i p t o r c s .  These n z n i f e s t a t i o n s  may be ignored  by the  

p a t i e n t ;  te !my however be aware of h i s  d i f f i c u l t i e s  and 

te distressed o r  i n d i f f e r e n t  towards then. 

'ile-9 =e Z S T ~ ~  conflicting statements regarding 
-- -- 

t t e  possibiiit~ of ze-educating brain-damaged s u b j e c t s  

iz this =el- of Qsfunc t ioa .  V e r y  few research progrems 
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have been conducted t o  explore s c i e n t i f i c a l l y  the 

p o s s i b i l i t y  o f  i ~ p r o v e r n e n t  o f  defective performance due 
d 

t o  t b e s e  d e f i c i t s .  The purpose of the  present  

i n - ~ e s t i g z t i o n  i s  t o  exp lo re  t h e  ability of hemiplegic 

patients suffering from perceptuo-motor deficits, t o  

l e c n  through r e p e t i t i o n  of c o k 4 x u c t i v e  tasks?' i In 

s d d i t i o n ,  r< attempt w i i i  be made t o  v e r i f y  whZT%er the re  

i s  a d i f f e ~ n c e  i n  learning capaoi t ies  wi th  subjec ts  who 
$ 

s u s t a i n e d  3 r i ~ k t  o r  a l e f t  hemispheric  injury, 



Chapter 2, 

, P 
Visuo-constructive D e f i c i t s  i n   rain-d&a~ed Adults 

I n  1934, Kleist f i ~ s t  descr ibed a "disturbance 

b :.ki.cb ~ p p e a r s  in f ornati~cactivities (arming+ - - 

., 

t u i l d i n g ,  drzwing) and in which the  s p a t i a l  p a r t  of t h e  

task is missed elthough t h e r e  i s  no aprax ia  of s i n g l e  

zovenent" ( c i t ed  by Cr i tch ley  , 1953 : 172). He named t h i s  

d p f u n c t i o n :  cons t ruc t ive  apraxia.  A s  i nd i ca fed  by 

3enson and Bwcton (2.970)~ cons t ruc t ive  apraxia has been 
9 

s tud ied  c l i n i c a l l y  f o r  more than  50 years but  it was 

s t i l l  i l l - de f ine@ pad sub jec t  t o  .many controversies. '  -, . C 

These authors stated t h a t  many f a c t o r s  were r e ~ ' ~ o n s i b l e  

f o r  such cont rovers ies ,  the'most important causes being: 

( 4 )  n o s t  s t u d i e s  were c l i n i c a l  i n  na ture  and der ived 

conclusions f ron purely empirical  d a t a ,  (2) t h e  d iagnos i s  

o f  cons t ruc t ive  aprzxia was made on q u a l i t a t i v e  a n a l y s i s  

ins tezd .  of on q u a n t i t a t i v e  con t ro l led  eva lua t ion ,  (3) 

autkors o f t e n  d i d  not discuss t he  b a s i s  o f  s e l e c t i o n  of 

skeir s u b j e c t s ,  and (4) a wide v a r i e t y  of terminology 

x a s  used : cons t ruc t ive  apraxia, visuo-constmct ive  

zgnosiz, e t c .  In tbe &pkeot study, t h e  term 
I ' 



3 e  t b e  a o s t  widely eccepted  by modern a u t h o r s ,  

Zons t ruc t ive  t a s k s  i n p l y  combining and 

o r g u l i z i n g  an a c t i v i t g  i n  which d e t a i l s  must be clearly 

zust be epprehended i n  o r d e r  t o  achieve t h e  d e s i r e d  

s-j-ntkesis (Benton,  1963a). Cons t ruc t ive  t a s k s  r e q u i r e  a 

good p e r c e p t i o n  of t i e  components, r e t e n t i o n  o f  t he  

lateriel, in'd&zation of t h e  v i s u a l  - - s t i m u l i  pp and - c a p a c i t y  

t o  organize  t h e  sequence of z c t i o n s  i n  o r d e r  t o  execute  

bze $as%. A s  F r e d e r i k s  (1969) po in ted  o u t ,  p e r c e p t i o n  A. 

< 4 

a . l . z o t o r  behavior  f o m  a. u n i t y  and it i s  difficult to 

assess t o  whzt e x t e n t  t h e  v i suo-cons t ruc t ive  d e f i c i t s  3 
i 

; - .  
-2esult .from disorders of p e r c e p t i o n ,  mental d 

4 
d e t e r i o r z t i o n ,  ephssia ,  sensory  d e f i c i t s  o r  o t h e r  f a c t o r s .  

5is o p i m n  aaS that v i suo-cons t ruc t ive  d e f i c i t s  a r e  not 5 

o m  disorder 'out 3 coillplicated syndrome having many 
k 

aspects, mong vikich a r e  p e r c e p t u a l  and p r a x i c a l  

d . p f m e t i o n s .  p 

i 

Severel au thors  have et tempted t o  e x p l a i n  t h e  

xature  of vLsuo-construct ive d e f i c i t s .  M a y  

i n v e s t i g e t  o r s  p s t u l a t  ed t h a t  i n  r i g h t  brain damage, 

~ s x e p t u z l  d y s f - a c t i o o ;  on t h e  o t h e r  hand, i n  left b r a i n  



damage, they  were a dys func t ion  of t h e  c o g n i t i v e  

f u n c t i o n  expressed  by an execut ive  d e f e c t  (De Renzi and 

F a g l i o n i ,  1967; ~ d c a e n  and A s s a l ,  1970; G a i n o t t i  and - -  

T i a c c i  1970; McPie d d  P i e r c y ,  1952; P i e r c y ,  ~ i c a e n  and 
;L 

De A j u r i a g u e r r s ,  1960; Warrington, James and Kinsbourne, 

1966).  Another schoo l  of  thought  ( ~ e e ,  1970; Domrath, 
- - 

- - -- - 

1968; P i e r c y  and Smyth, 1962) p o s t u l a t e d  t h a t  visuo-  
& 

c o n s t r u c t i v e  d e f i c i t s  were secondary t o  p e r c e p t u a l  

d e f i c i t s ,  w h a t e v ~ r  t h e  side of t h e  l e s i cn .  

Bi rch ,  & h u n t ,  R e i l l y  and Belmont (1961) analyzed 

t h e , p e r c e p t u a l  dys func t ions  i n  a group of r i g h t  bra in-  

i m a g e d  s u b j e c t s  and concluded t h a t  t h e r e  was no evidence 

o f  impaired whole pe rcep t ion  but c l e a r  evidence of i m -  , 

?aired a b i l i t y  t o  enalyze .visual p e r c e p t i o n  which t h e y  , 
J 

exp la ined  a s  a " p e r c e p t u a l  a n z l y t i c  o r  a p r a x i c  difficulty! '  

'Whitty and Newcome (1965) cons idered  v i suo-cons t ruc t ive  

d e f i c i t s  as  t h e  motor express ion  of s p a t i a l  disorgan-  

i z a t i o n  because c o n s t r u c t i v e  t a s k s  impl ied  a  coord ina ted  

z a n i p u l a t i o n  of objects and body segments i n  space. 
- 

Therefore ,  t h e  d i f f i c u l t i e s  would be caused by an a g n o s t i c  

dys func t ion  rather t h a n  by a pure p e r c e p t u a l  problem. , 

Z r i t c h l e s  (1953) s t a t e d  that t h e  p a t i e n t - v i t h  visuo- 

c o n s t r u c t i v e  d e f i c i t s  probably  had a  d e f e c t i v e  or ien-  - -  -- 

- - -  -- 
---- --- - - -- -- -- 

t a t i o n  i n  space snd t h i s  d e f e c t  emerged when t h e  s u b j e c t  . + 

z t t e n p t e d  a n o t o r  t a s k r w i t h i n  the  v i s u o - s p a t i a l  sphere.  



t o  e s ta5 l t sh  a r e 2 1  d i s t i n c t i o n  between v i s u o - c o n s t r u c t i v e . -  i 

d e f i c i t s  due t o  zn execu t ive  dys func t ion  a d  visuo-  

comt -wc t ive  d e f i c i t s  due t o  a p e r c e p t u a l  impairment. He 

advoceted i n  k i s  s t u d i e s  of 1967 and.1969 t h a t  it might 

,Xeve proven zlore u s e f u l  t o  e s t a b l i s h  two t y p e s  o f  visuo-  

c o n s t r u c t i v e  d e f i c i t s  according  t o  the t y p e s  of t a s k s :  
- - - - - - 

(1)  assembling t a s k s ,  e,g.,  s t i c k s  and b locks  con- 

s t r u c t i o n ,  and (2 )  g rzph ic  t e s k s ,  e.g.,  copy and f r e e  

c l a s s i f i e d  h i s  s u b t e c t s  i n t o  a s p m b l i n g  a p r a x i c s  and 1 
+gzphonotOr a p r ~ x i c s  al though many s u b j e c t s  performed I 
5 0 0 r l 7  on botk t y p e s  of  t a s k s  and were inc luded  i n  

-roups. - 

Visuo-construct ive d e f i c i t s  were sometimes 

a s s o c i a t e d  with g e n e r d  mental  impairment. Benton 

both 

and 

&gel  (1962) -expla ined  t h a t  mental  impairment should n o t  I 
Lave been coos idered  as t h e  s o l e  cause of visuo-  

c ,ons t ruc t ive  d e l " i c i t s ;  t h e y  showed t h a t  s e v e r a l  p a t i e n t s  

x i t t  severe  i n t e  l l e c t u e l  inpairrnent perf  orrned w e l l  6n I 
c o m t r u c t i v e  t a sk s  whereas some p a t i e n t s  who were n o t  ' 

b 

s eve re ly  a f f e c t e d  i n t e l l e c t u a l l y  showed marked visuo- 





repor ted  by Warrington e t  a l .  The l a t t e r  

su tho r s  considered t h a t .  t he  view of 'a h igher  frequency 

and s e v e r i t y  of visuo-construct ive d e f i c i t s  i n  people who 

sus ta ined  a right bra in  damage was due t o  an artifact of b 

I , 
the s e l e c t i o n  of the  sub jec t s .  Por example, i n  many 

i n v e s t i g a t i o n s ,  s u b j e c t s  - - with aphasia and - with - - severe - - - -- - 

sensori-motor d i s tu rSances  i n  t h e i r  p r e f e r r e d  hand were 

e l i n ina t ed .  , Benton (1962) agreed with t h i s  view a s  he 

s t a t e d  that his right group n i g h t  have had more extensive  

l e s i o n s  s ince  l e f t  brain-damaged w i t h  e q u a l l y  extensive  

l e s i o n s  nigqt  :lave been e l iminzted on account of aphasia.  

Piercy e t  a l .  (1960) r e j e c t e d  t h i s  hypothesis  by arguing 

t k a t  only severe dysphzsics were e l iminated i n  t h e i r  

study. They stated ..." on t h e  con t ra ry ,  i f  dysphasia 

tends t o  mask c d n s t m c t i o n ~ l  d i s a b i l i t y ,  t h e  milder  cases  

i n  p a r t i c u l a r  would tend  to' be obscure, t h u s  a r t i f i c i a l l y  

i n c r e m i n g  the  averzge s e v e r i t y  of  cons t ruc t iona l  . d e f i c i t s  

i n  l e f t - s i d e  cases , "  (p .  238) They advocated t h e  same 

' poin t  of view regarding the presence of  sensori-&tor 

d 7 s f b c t i o n s  a d  concluded that i n  any case ,  t he  s u b j e c t s  

presented these  problems were t e s t e d  with both hands 

i n  tdeir atudg. It is the feeling of t he  majority of 

aYmrs,hoaeue+ihat -hasic s a g d - s u b j e c t  s presen t ing  

severe s e ~ s o r i - z o t o r  d e f i c i t s  must not be excluded from a 

s t u d y ,  i f  a t r u e  equa t ion-of  t h e  sub jec t s  is des i red.  



Another poss ib le  b i a s  repor ted by Warrington 

e t  21. (1966) wzs t h a t  p a t i e n t s  with dominant hemisphere 

involvenent n igh t  5ave consulted e a r l i e r  because d e f e c t s  . 

-of speech and of t h e  p re fe r r ed  hand were more 

func t iona l ly  i n c a p a c i t a t i n g  than  sensori-motor problems 

of t h e  non-preferred hand. The r i g h t  hemisphere damaged , 

, - - - - - - - - - - - - - - - , -- 
g6;pwould t h e r e f o r e  have had-more extensive  l e s i o n s  

when t e s t ed .  T h i s  m2y have been poss ib le  i n  progress ive  

l e s i o n s  but not  i n  cerebro vascular  acc iden ts  o r  trauma 
- 

of t h e  b ra in .  

It has  been s t a t e d  t h a t  visuo-construct ive 

d e f i c i t s ' c o u l d  be p resen t  with lesions i n  e i t h e r  
+ 

hemisphere al though the re  were con t rovers ies  a s  t o  
u 

whether these  def ic i t s ,were  nore f requent ly  assoc ia ted  

w i t h  l e s ions  of  t h e  r i g h t  hemisphere a d  wh.rhkther they  

were caused 57 d i f f e r e n t  dysfunct ions  i n  l e s i o n s  of t h e  

right and the  l e f t  hemisphere. Several  auzhors have 

zittempted t o  descr ibe  the  d i f f e r ences  between visuo- 

cons t ruc t ive  d e f i c i t s  i n  r i g h t  b ra in  l e s i o n s  and i n  l e f t  

5 r z i n  lesions. 
-- - 

Xost autkors  agreed that the  l e f t  brain-damaged 
/ 

whereas right brain-damaged sub jec t s  ' designs  were 



' d i sorganized  but as complex as t h e  model, Two o t h e r  
P 

* 

f a c t s  were g e n e r a l l y  accepted:  t h e  f r equen t  a s s o c i a t i o n  , - 
- 2 
of c o n t r a l c t e r d  n e g l e c t  wi th  r i g h t  b r a i n  dam and t h e  

\ 

5enerz.l s p a t i d  d i s o r g a n i z a t i o n  shown i n  t h e  ' c o n s t r u c t i v e  

tes>:s of t h e  s m e  group. P i e r c y  e t  a l .  (1960) s t a t ed ,  
i- 

that the left brzin-damaged - -- sub j g c t s  =ree &_lpede&--e 
' 

9 

p r o v i s i o n  o f  e z o d e l  bu t  t h e  r i g h t  brain-damaged p a t i e n t s -  

- were not .  P i e r c y  e t  il. (1960) and G a i n o t t i  e t  a l ,  

f iw0) n o t e 6  that right brain-aamaged p a t i e n t s  had a  

- , ;- teddency t o  o r i e n t  t h e i r  d e s i g n s  d iagona l ly .  The p iece-  
- 

n e z l  approach, which cdnsists of  reproducing  a d e s i g n  

. Line by l i n e  b j  c o m t a n t l y  r e f e r r i n g  t o  i t ,  as d e s c r i b e d  

3y Pa te r son  and Zmgwill  (I944), was u s u a l l y  a s s o c i a t e d  

sii th l e s i o n s  o f  t h e  r i g h t  hemisphere ( ~ a i . n o t t i  e t  a l . ,  
. - 

-* 

1973; PIcFie et el 7 1360; P i e r c y  e t  a l , ,  1960). , For 

l i e r c y  e t  d., (1960) c l o s i n g - i n  was mostly found i n  l e f t  

brain-damaged sub2ec t s  although G a i n o t t i  - e t  21. (1970) 

&id no t  fin6 s i g n i f i c a n t .  d i f f e r e n c e s  between t h e i r  two 

groups.  G a i n o t t i  e t  a l .  (1970) and Warrington e t  al. 

(19%) s t u d i e d  more p r e c i s e l y  t h e  drawing of angles. 

- Lrey speed thzt patients who had s u s t a i n e d  a  right 

A h a n  t r e r e c n a t a i n e i n  thF!bnCj , -whmeasleU&n--  

draaged p a t i e n t s  2roduced a g r e a t e r  number o f  r i g h t  

~ s g l e s ;  in Sotk studies, the d i f f e r e n c e  was s i g n i f i c a n t .  



concerning acute angles, Warrington e t  a l .  (1966) found 

a  s ign i f i can t  decrease with r i g h t  les ion  subjec ts  and an 

increase with l e f t  l e s ion  subjects ,  Gainot t i  e t  a l .  . 

(1970) found no such s ign i f i can t  association.  * 

Perseveration and amendments were associated with r i g h t  

brain les ions according t o  Mendilaharsu e t  a l e  (1968) but 

Gainott i  e t  a l ,  (1970) did not f ind  such a s ign i f i can t  

dif ference i n  t h e i r  study, 

'There were also controversies regarding errors i n  - 

s i ze .  Gainott i  et a l .  (1970) and Warrington e t  a l e  (1966) 

found no ~ i g n i f ~ c a n t  dif ference i n  the  two groups, but ., 
I 

Mendilaharsu e t  e l .  (1968) s t a t e d  t h a t  a c r o g r a p h y  was 

nore frequently associated with r i g h t  brain  damage and' 

nicrography with l e f t  brain damage. They further s t a t ed  

tha* macrography was r e l a t ed  t o  a  maniac type of defense 

and micrography was r e l a t e d  t o  depressive o r  

catas t rophic  reac t ions  which were more f requent ly  

encountered i n  l e f t  les ions.  * Indifference reac t ions  were a 

more often assocf a te& with r i g h t  les ions.  De Ajuriaguerra 

e t  al. also observed such assoc ia t ions  of 

spec i f i c  psychological cha rac te r i s t i c s .  It i s  important 

t o  note however, t h a t  some authors (Piercg e t  a l . ,  1962) 

d id  no* a w e e  with t he  theory t h a t  the re  were some 

qua l i t a t ive  d i f fe rences  in visuo-constructive d e f i c i t s  v 

according t o  the  s ide  of the  hemisphere damaged, 



symptoms of visuo-constructive d e f i c i t s  with r i g h t  and 
i l e f t  b r a in  lesions. Dgsphasia i s  wel l  known t o  be 

assoc ia ted  w i t b ' l e f t  hemisphere l e s i  s. Hemianopsia + 
and t o p o g r a p h p a l  d i s o r i e n t a t i o n  could be assoc ia ted  

with l e s ions  of e i t h e r  hemisphere ( ~ c F i e  e t  al . ,  1960; 

% 
agnosia,  hemiasomatognosia and v i suo-spa t ia l  dys- 

J -  -. 
I f unc t ions  were more f r equen t ly  assoc ia ted  wi th  l e s i o n s  

5 of the4 r i g h t  hemisphere <& A ~ u r i a g u e r r a  e t  a l . ,  1960; 
- - 

a McFie e t  a l . ,  1960 and Piercy e t  a l . ,  1960). 

Eernispheric Dominance 

It was es t ab l i shed  over a -century ago t h a t  t h e  

l e f t  hemisphere is dominant for language f u n c t i o n s = i n  

right-handed people. Since t h i s  d iscovery,  s e v e r a l  
S 

? authors  have ettempted t o  determink liemispheric 
- 

/' 
dominance far d i f f e r e n t  inteliec%iml functions including 

'i 

t he  domiknce o f  t he  r i g h t  hemisphere fo r '  v i suo-spa t ia l  

o r i en t e t i on .  . It c e o t  be s t a t e d  t h a t  the re  i s  e 

d e f i n i t e  dominance f o r  praxis and gnos i s  a s  t h e r e  i q  f o r  

speech. Benton (1970) studied the r e s u l t s  of- many 

i n v e s t i g a t o r s  on the subject of dominance and concluded 
I - - -  - -  - - 

that the  r i g h t  hemisphere possesses a t  l e a s t  s r H t i v e  
- - - - - - - - - - - - - -- -- +- - 

dorinpnce i n  r e s p e c t  t o  percept ion an$ $ ; ~ ~ o n  ofi 



non-verbal v i s u a l  m a t e r i a l .  Bogen and Gazzanica (1965) 

and Whitty e t  al. (1965) concurred with t h i s  theory .  

P i e r e y  e t  a l ,  (1960 and 1962) agreed  wi th  t h e  
t- 

hypo thes i s  t h a t  t h e r e  i s  b i l a t e r a l  but unequal 
,- 

r e p r e s e n t a t i o n  f o r  v i suo-cons t ruc t ive  f u n c t i o n s  and t h a t  

the r i g h t  hemisphere i s  r e l a t i v e l y  dominant f o r  t h e s e  
- - - - * - - - - - - - -- - 

f u n c t i o n s .  The d i f f e r e n c e s  found i n  v i suo-cons t ruc t ive  

d e f i c i t s  between r i g h t  and l e f t  hemispheric  l e s i o n s  

were t o o  subtle ta substantiate a.n hypothesis of 

f u n c t i o n a l l y  d i f f e r e n t  hemispheres r e g a r d i n g ' t a s k s  of - 

t h i s  n a t u r e ,  according  t o  t h e s e  authors .  However, 

g a r r i n g t o n  (1960) cons idered  t h e  hypo thes i s  of  asymmetry 

o f  c o r t i c a l  o r g a n i z a t i o n  f o r  t h e  f u n c t i o n  of con- 

structional prwis. The two hemispheres would make 

separate and d i f f e r e n t  c o n t r i b u t i o n s  and d i s o r d e r s  of 

e i t h e r  hemisphere would result i n  impaired performance. 

B n s o n  and Bmton (1970), C r i t c h l e y  (1953)- and Pa te r son  

and Zangwill (I*) s t a t e d  t h a t  l e s i o n s  in r e t r o -  

ho land ic  r e g i o n s ,  e s p e c i a l l y  i n  t h e  p o s t e r i o r  parietal 

and p a r i e t o - o c c i p i t a l  r e g i o n s ,  were a p t  t o  be a s s o c i a t e d  

~ i t h  t h e  c l i n i c a l  m a n i f e s t a t i o n s  of v i suo-cons t ruc t ive  
i 

Z e f i c i t s  a d  t h i s ,  w i th  l e s i o n s  i n  e i t h e r  hemisphere. 1 
, , 

It7was t h e r e f o r e  e v i d e n t ,  from t h e  d a t a  s t u d i e d ,  

t h a t  v isuo-cons t ruc t ive  d e f i c i t s  were a r e l a t i v e l y  

f r equen t  n m i l e s t a t i o n  of l e s i o n s  i n  e i t h e r  t h e  l e f t  o r  



the  right hernispthe,.  k s e n i ,  Voinesco and Goldenberg 

( 1 4 5 5 )  found v i s u o - c o n s t r u c t i v e .  d e f i c i t ' s  i n  66.6 

pe rcen t  of  their 9 LSD s u b j e c t s  and i n  100 p e r c e n t  of 

t h e i r  20 RED ' p a t i e n t s .  P i e r c y  e t '  a l ,  (1960) r e p o r t e d  

16.7 percent o f  s u b j e c t s  with v i suo-cons t ruc t ive  

i n  r i g h t  b r a i ~  dwege  = l l  1i6caen u ld  Angelergues 

(1361) s t a t e d  t h a t  v i suo-cons t ruc t ive  ' d e f i c i t s  were 

dLzgnosed i n  64 o u t  of 162 LBD s u b j e c t s  and 7 3  ou t  of 

113 RaD sub jec t s .  lo P i e r c y  e t  'al. ' s  (1962) s t u d y ,  7 

o u t  o f  18 LBD subJects showed v i suo-cons t ruc t ive  

d e f i c i t s  and 0 3  out  of 19 RBD p a t i e n t s  had t h e  
---"--, 

i 7 s func t ion .  B i n s l l y ,  Arr igoni  e t  a l .  (1964) reported 
.. 

e - 
~3 c z s e s  o f  v i suo-cons t ruc t ive  d e f i c i t s  out  of 70 LBD 

s u b j e c t s  and 35 c a s e s  ou t  of 55 RBD s u b j e c t s .  These 

~ e p o r t s  on t h e  inc idence  of v i suo-cons t ruc t ive  deficits 

. ix brain-dmzgeci s u b j e c t s  demonstrated t h a t  t h e s e  

d e f i c i t s  were encountered i n  37.8 t o  100 percen t  of  t h e  

2 a t i e n t s  who had a ri@t brain l e s i o n  and in.16.7 t o  
- P  F 

SD.G percent  of t k e  l e f t  brain-damaged subjects. 

Learain;; i n  Zrzin-dmaged Adul ts  

Published repor ts  d e a l i n g - w i t h  t h e  capacity f o r ,  

l e a n i n g  by brain-daslla~ed a 6 u l t s  provided t h e  basis of 

- L O  ,,, p r e s e z t  study. T C e  i n v e s t i g a t o r s '  cpnc lus ions  were 



c o n t r o v e r s i e l  a s  shown by t h e  fo l lowing  d i s c u s s i o n .  
, 

Warrington e t  21. (1966) d id  a s t u d y  designed t o  

e x p l a i n  t h e  d i f f e r e n c e s  i n  v iauo-cons t ruc t ive  d e f i c i t s  

i n  brain-dameged s u b j e c t s  of  t h e  r i g h t  and t h e  l e f t  

hemispheres,  One of the t e s t s  used i n  t h a t  s tudy 

c o n s i s t e d  of t h e  drawing of a cube, followed by the 
- -- - - -- - - - - - -  a A - 

*awing of e l e ~ e n t s  of the  cube a t  i n c r e a s i n g  l e v e l s  of 

i i i f i c y l t y  uld f i n a l l y  t h e  drawing o f  a second complete 
L 

cube. Oge o f  the n ~ o t h c s e s  stated that the le f t  

brain-damiged pa t i en t s  would benefit from t h i s  form of 

t r a i n i n g  because t h e i r  main d i f f i c u l t y  l a y  i n  the 
5"; 

C 
- , lanning of t h e  task; on t h e  o t h e r  hand, t h e  r i g h t  

brain-damaged group  who showed d i f f i c u l t i e s  wi th  s p a t i a l  

_ r e l a t i o n s h i p s  were not  expected t o  derive benefit from 

copying simple lines because t h e y  d i d  not contain 
. I 

complex spatial r e l a t i o n s h i p s .  The r e s u l t s  showed t h a t  

t h e  l e f t  braic-dmaged group performed b e t t e r  on t h e  

second cube 2nd t h a t  t h e  r igh t  brain-damaged group showed 

no improvement, They concluded t h a t  t h e  left brain- 

?=aged patients benefited from t r a i n i n g  but  the r i g h t  

brzin-damaged patients d i d  n o t ,  It must be noted 

however, thz t  t h e  sensory a p h e s i c s  and a l l  patients: who 
- - - - - - 

sboued severe p s n a i y s i s  of t h e  p r e f e r r e d  hand were 

excluded from t h e s t u d y  which could i n d i c a t e  t h a t  the 

right brain-damwed group was more impaired than t h e  



o t h e r  group. t?, 

The same hypothes is  was s t a t e d  by ~ G c a e n  and 

Assa l  (1970). Their s u b j e c t s  had t o  draw t h r e e  models: 

a cube, a house and a bicycle .  In  some o i  t h e  tasks ,  

t h e  i nves t  i g z t o r s  provided l a n d m a r k s  by completing some 

of the f i g m e  t o  be copied. They found t h a t  t h e  
- - - - -  - - 

- 

add i t i on  of I zndnarks  helped t h e  performance of t h e  l e f t  

brain-danaged group but  d id  not  he lp  t h e  r i g h t  bra in-  

a m a g e d  subdects, Their explanation was thak landmarks; 

appeared t o  compensate f o r  t h e  d e f e c t  by f i x i n g  a 

?roPam o f  execut ion  f o r  t h e  l e f t  brain-damaged sub j ec t s .  - .* 

Wey mentioned that t h e  l e f t  brain-damaged group 

cou ldado  a better reproduct ion  of a cube made of s t i c k s ,  \\ 
a t a s k  t h  t follo&d t h e  drawing of  seven incomplete 

cubes w ich t h e  s u b j e c t s  were asked t o  complete. Con- r 
fronted w i t h  t h e  same t a s k ,  the r i g h t  braip-damaged 

q o u p  d id  ncrt perform b e t t e r  on the  cube made of  s t i c k s .  

n e y  concluded t h a t  t h i s  could confirm Warrington 

et al.'s hypothes i s  that one group could b e n e f i t  from 

i - ~ l -  uAain ing  and t h e  other group could not.  

3enson e t  a l .  (1970) did a study t o  determine 

t he  d i f f e r e n c e s  i n  cons t ruc t i ona l  a b i l i t j e s  i n l e f t -  

brain-clanaged =d right brain-damaged persons,  One of  

t h e  t a s k s  t h e y  used was a puzzle cons t ruc t i on  t e s t  which 

consisted of t-ee p ieces  t o  be assembled i n  o rde r  t o  



19 
ce 8 f lgme  mawn on a card,  ~h 

- 
e t a s k  was 

repeated t h r e e  t imes:  the  first and third s e r i e s  were 
€9 

unst ructured,  e.g., t h e  model contained only t h e  o u t l i n e  

of the  complete f i g u r e ,  and t h e  second s e r i e s  was 

C s t ruc tu red  in t h a t  t he  i n t e r i o r  l i n e s  d e l i n e a t i n g t h e  , 

I border of each piece w e r e  indicated.  They found' t h a t ,  * 

while Ahe lei3 -hain-daaged strwect e seemate-feapn- -------- 
q 

from the  second structtured s e r i e s  as  i nd i ca t ed  by 

improvement on t h e i r  score  of t h e  t h i r d  trial over the 
- - - -  - -  - - - 

first  one, those  with right bra in  damage a c t u a l l y  

showed a decrenent  i n  performance on t h e  t h i r d  s e r i e s ,  

They explained the  r e s u l t s  as fol lows:  " r e t en t ion  of 

v i s u a l  t r a c e s  i s  much more b r i t t l e  i n  the.  r i g h t  

hemisphere p i t i e n t s  and much more suscep t ib l e  t o  

degradation o r  i n t e r f e r ence  by subsequent s t imu la t ion  

than f o r  t he  l e f t  hemisphere p a t i e n t s "  (Benson e t  a l . ,  

1470 : 40). 

La Pointe and Culton (1969) repor ted  on a case 

of a p a t i e n t  with a r i g h t  hemispheric l e s i o n  who showed 

- r isuo-spat ia l  deficits and who, through r e p e t i t i o n ,  

e r r o r  detectibn and self-correction, had improved 

zonsiderably. There could not  however be a d e f i n i t e  

zonclusTon on the p o s s i b i l i t y  of  learning on t h e  basis of 
pp---- 

- o m r  m e  sub$ecF;-'eETspatf en%-Big5have irnpF6vKf o r  a 

:-ariet2 of o tCez  reasons. 
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Ghent , Weinstein,  Semmes and Teuber (1955) 

s t u d i e d  36 s u b j e c t s  with u n i l a t e r a l  b r a in  injuries: 18 

with l e f t  brain d m a g e  m d  18 with r i g h t  b r a i n  damage. 

They excluded s u b j e c t s  with severe  sensori-motor 

disabilities consider ing t h a t  those  s u b j e c t s  would Qave 

k e n  unable t o  c-7 out t h e  task, which-consbte&-of 

t a c t u a l  d i s c r i n i n a t i o n  of d i f f e r e n t  shapes, Each 

sub jec t  had t h r e e  t r i a l s  with each hand, Subjec t s  
- 

showed s i g n i f i c v l t  improvement i n  t h e  t h i r d  t r i a l  over 

the first with the i p s i l a t e r a l  hand, but  not  with the 

2ontralateral h a d .  They e s t ab l i shed  t h a t  the lack of 

improvement o f  t h e  c o n t r a l a t e r a l s  hand was n o t  due t o  

sensory  d e f e c t s ,  apkas ie ,  lobe  o r  s i d e  involved nor  l o s s  

o f  i n t e l l i g e n c e .  This  experiment con t rad ic ted  t h e  

m o t h e s i s  t h a t  one group was capable of improvement 

zhrough r e p e t i t i o n  while the other  group was not .  

Another study of i n t e r e s t  was that of McPie and 

Piercy (1952). They examined 58 s u b j e c t s ,  31 left brain- 

l a a g e d  a d  27 r i g h t  brain-damaged, on d i f f e r e n t  

i n t e l l e c t u a l  skills. Betention o f  ve rba l  and v i s u a l  

r a t e r i e l  showed that impairment on those  t a s k s  was 

s i p i f i c e n t l 7  w a t e r  with lerge l e s i o n s p t h G  w i t h  small  
-- 

- 

- c-nes -'euk-#& + $ - i e & ~ i $ i ~ a s l t % ~ ~ ~ e ~ a % T f  or one 

side than t l e  o t t e r ,  although t h e r e  were some i n d i c a t i o n  

:hat verbs2  l e z m i n ~  was more impaired with left l e s i o n s  



u l d  r e t e n t i o n  of v i s u a l  m a t e r i a l  was more impaired with 

riet l e s i o n s .  They a l s o  repor ted**on  a  s tudy  done by 

R y l m d e r  i n  which s u b j e c t s  who had s u r g e r y  i n  t h e  

f r o n t a l  lobe  were examined on i n t e l l e c t u a l  f u n c t i o n i n g ;  

Rylander found t h a t  i n  a l l  s u b j e c t s ,  l e a r n i n g  was 

s l i g h t l y  impai red ,  but  t h e r e  appeared t o  be no 

e s s o c i a t i o n  with s i d e  of l e s i o n .  H e  cdncluded t h a t  

impairment was r e l a t e d  t o  t h e  s i z e  r a t h e r  t h a n  t o  t h e  

locus  of c e r e b r a l  lesion, 

Wyke d i d  two s t u d i e s  on l e a r n i n g  wi th  bra in-  

damaged p a t i e n t s .  I n  h e r  first s tudy  (1971), the task 

c o n s i s t e d  of a two-am appzra tus  which t h e  s u b j e c t s  used 

t o  t r a c e  a s taz .  %he s u b j e c t s  had c i r cwnscr ibed  b r a i n  , 

l e s i o n s  but  none had enough sensori-motor dysfunct ion  t o  

p reven t  performance on t h e  t a s k .  The c o n t r o l  and p a t i e n t  

groups shoved 41 t o  46 percen t  improvement i n  t ime while  

i n  t e r m  of e r r o r s ,  t h e  r i g h t  brain-damaged improved by 

65 p e r c e n t ,  t h e  c o n t r o l  group by 48 pe rcen t  and t h e  l e f t  

b r a in -dmged  group by 33 pe rcen t .  The s tudy  showed t h a t  

t h e  left-sided c a s e s  were s i g n i f i c a n t l y  i n f e r i o r  t o  

-co,--,al subiects i n  t h e i r  a b i l i t y  t o  l e a r n  t h i s  type of 

';ask, w k i l e  %Be right-sided group showed only  minor 

Zezonstrat6d ~y t h e  f a c t  t h a t  l e f t  brain-dunaged sub jec%s  

sl=owed l e s s  i zp rovemnt  r e l a t i v e  to- initial s c o r e  than 



- -- 

t h e  right brain-dun&ed &d t h e  c o n t r o l  sub j e o t s .  She 

concluded t h a t  it was p o s s i b l e  t h a t  t h e  l e f t  hemisphere 
4 

was dominant i n  t h e  con tko l  of v o l u n t a r y  movement 

involving mutual dependence a d  cont inuous i n t e r a c t i o n  

of t h e  r i g h t  and left arms. Analys is  of  the task  used 

i n  Wykel s study, indicated t h a t ,  a l though the t a s k  was , 

bi-manual, the preferred hand probably lead t h e  nm------- 

p r e f e r r e d  hand. Even i f  t h e  s u b j e c t s  did n o t  show' 

seve re  sensori-motor involvement,  t h e  l e f t  brain-damaged 

group might have been slightly handi-capped i n  t h e i r  
\ ' 

p r e f e r r e d  h&d which could have caused poore r  

coord ina t ion  and s o  r e s u l t e d  i n  l e s s  improvement as  f a r  

as e r r o r s  made by t h i s  group. Their mean number of 

e r r o r s  was h i g h e r  i n  all trials -than the r i gh t  s i d e  and 

c o n t r o l  groups. A unimanual task might not have shown 

t k e  sane r e s u l t s .  

I n  a n o t h e r  study conducted by Heap and'wyke 

(13721, t h e  t a s k  c o n s i s t e d  of  a  unimanual  motor skill, 

z x a e l y  t h e  pursuit r o t o r .  The same s u b j e c t s  a s  i n  t h e  

2revious  stud^ were exmined. The prefer red  hand'showed 

significant s u p e r i o r i t y  over  the non-preferred hand i n  

211 groups .  h 211 cases ,  t h e  r i g h t  brain-damaged 

s-~b;ects perf o r m d  Setter thm t h e  l e f t  brain-damaged 

s . i g n i f i c u l t .  Tke Sroups were t h e n  d iv ided  into two L 

L / - 
,- 



sub-groups: those  who s t a r t e d  with t he  l e f t  hand ( L R )  \ 
and those  who stated with t h e  r i g h t  hand (R-L). Both 

L-R and R-L sub-groups improved s i g n i f i c a n t l y  over t he  

t e n  t r i a l s  when compared t o  t h e  con t ro l  group. The -- 
i 

performance was ca l cu l a t ed  i n  terms of time on t a r g e t .  
i 

Improvement i n  the r i g h t  brain-damaged s u b j e c t s  was 

presen t  only i n  the second hand teste 'd f o r  both R-L and 
\ 

\ 
L-2. sub-gkoups. For the l e f t  brain-damaged, t h e r e  was a , 

, , 

s i g n i f i c a n t  i q r o u e n e n t  in t he  f i r s t  hand f o r  t h e  L-R 

and 2-L subgroups and i n  t h e  second hand f o r  t h e  R-L 

sub-group anly. iiowever, t h e  o v e r a l l  performance on 

e i t h e r  a r m  f o r  both_ groups was nninfldenced by t h e  
< 

sequence i n  which t h e  two arms were used. F i n a l l y ,  t h e  
b 

s tudy showed a significant as soc i a t i on  between abnormal 

s c o r e s  and t h e  presence of c l i n i c a l l y  de t ec t ab l e  

abnormal i t ies  bf mot o r  and/or qeasory funct ion.  

o r ,  Shaef f e r ,  Blumenthal and G r i s e l l  (1971) 

d i d  an extensive study on percep tua l  training i n  p a t i e n t s  

xith l e f t  hemiplegia ( r i g h t  brain-damaged). P a r t  of 

their study compared the  performance- . on a c t i v i t i e s  of 

d a i l y  l i v i n g  of a con t ro l  group which received : 

- 

~ r a d i t i o n a l  physical and occupational  therapy - 
t r ea tments  

sad xn exper inen ta l  s o u p  which was given t rea tment  
-- ppp 

m d a l i t i e s  t h a t  stressed sensory inpu t ,  percept-concept 

organizat ion >ad ~ o t o r  output .  These procedures were . 

e. -5 



appl ied  t o  t h e  fol lowing funct ions:  v i s i o n ,  touch, 

k ines thes ia-propr iocept ion,  p r ax i s ,  -body scheme, 

r i g h t - l e f t  d i sc r imina t ion  and number concept. They 

c o n c u d  that t h e r e  was no s t a t i s t i c a l l y  s i g n i f i c a n t  

d i f fe rence  i n  t h e  improvement 'of e i t h e r  group of 

p a t i e n t s .  This  s tudy  was l imi t ed  t o  right brain-damaged 

p a t i e n t s ;  i t  showed t h a t  these  sub jec t s  could learn and 

the re fo re  con t rad ic ted  t h e  theory t h a t  only l e f t  brain- 

dvnaged sub3e&s have learniag capacities.  - 

D i l l e r  (1968) repor ted a  s tudy he made with 

Weinberg i n  1962 which ind i ca t ed  t h a t  brain-damaged 

p e t i e n t s  could learn but t h a t  t h e i r  way of l ea rn ing  

d i f f e r e d  zccording t o  t he  s i d e  involved. Right brain- 

damaged subjects  h2d i n i t i a l l y  shown a b e t t e r  

performance but tended t o  improve only s l ' ight ly  i n  

subsequent performances. Left brain-damaged s u b j e c t s  

showed poorer  initial performance but  they  made more 

progress i n  subsequent sess ions ,  although t h e  progress  

was slow. Left  brain-damaged people could r e t a in  

learned material while  right brain-damaged groups had a 

tendency not t o  do so. 

cons t rhc t ioa  task, using verba l  r&inforcernent. They 

found that brain-damaged a d u l t s ,  whatever t h e  injured 



a f f e c t  sentences and that t h e r e  was no d i f f e r ence  between 

t h e i r  performance and t h a t  of a non-brain-injured group. 
4 They concluded t h a t  a r e h a b i l i t a t i o n  program should be 4 
7 

ceptered on condi t ions  t h a t  were rewarding for t h e  % 

E 

individual treated, - . - - - - - - - - 2- 

3 4 
? 
i 
2 
Y 
f 

7 
4 
d 
i 

The foregoing s tud i e s -  do not r ep re sen t  a 
I 

i complete review of the  l i t e r a t u r e  i n  t h e  a r ea  of  visuo- i 
I 
$ 

cons t ruc t ive  d e f i c i t s .  Rather ,  they were s e l e c t e d  a s  t h e  

i n v e s t i g a t i o n s  which were more c l o s e l y  r e l e v a n t  t o  t h e  
t *1 

4 

2re s e n t  study. f 
f 

Analysis of t h i s  l i t e r z t u r e  revealed disagree-  9 

nents  anong au thors  on vhethdr it was poss ib l e  for 

brain-damaged sub jec t s  t o  l ea rn  motor t a s k s  through 

r e p e t i t i o n  of t he se  t a sks .  A number of aut)lors s t a t e d  

t h a t  l e f t  brain-damaged sub jec t s  were capable of 

learning whereas right brain-damaged p a t i e n t s  could not 
f 

(Eknson e t  al., 1970; ~ 6 c a e n  e t  al., 1970; Warrington 
< 

- - - 

s t  al., 1966). On t he  other h k d ,  o the r  au thors  
- 

- - -- - - - - -- - - - - - -- -p --- - 
." pos tu la ted  that l e d n g  was poss ib le  f o r  r i g h t  brain-  
% 

damaged p a t i e n t s  s ince  those  sub jec t s  showed improvement 



(Heap and Wyke, 1972; La  Pointe and Culton, 1969; 

Taylor e t  a l . ,  1971; Wyke, 1971). Some 

t h a t  only the i p s i l a t e r a l  hand improved 

c o n t r a l a t e r a l  hand did no t ,  i r r e s p e c t i v  

the  in ju ry  (Ghent e t  al. , 1955). A s t u  

the  capacity of learning was r e l a t e d  t o  the  extent  
- - - -  - - -- - - - -  L L -  - -- 

r a t h e r  than the  s i d e  o f  the  les ion  ( ~ ~ p i e  e t  al,, 1952). 

Fina l ly ,  an author concluded that both r i g h t  and l e f t  

in jured  sub jec t s  could learn ,  but that t h e i r  learning 

processes were d i f f e r e n t  according t o  the  hemisphere 

involved ( D i l l e r ,  1968). 

/ 

3 
The f a c t  t h a t  many s tud ies  eliminated aphasics 

'i and subjects  who showed severe sensori-motor 'problems 

may have lead t o  a non-comparability of the sever i ty  of 

. the  handicap i n  the two groups. Also, i n  most s tud ies ,  

r e p e t i t i o n  o f  t he  t a s k  was minimal and the  question of d 
whether more frequent r e p e t i t i o n  might have yielded 

?Afferent r e s u l t s  was ra i sed  by Ghent e t  al, (1955). In  
0 

t he  research presented by Wyke (1971) and Ekap and Wyke- 

(1972) the  mean time elapsed s ince the  sub jec t s t  . 

strokes was 3.7 years. It i s  possible t h a t  t h e  r e s u l t s  

would have. been d i f f e r e n t  i f  the  subjec ts '  s t rokes  had 

keen nore recent .  Another f ac to r  t h a t  was brought 

out  by the studies of Benson e t  al, (1970), ~ g c a e n  e t  zl. 

(1970), and Warringt-on e t  a l .  (1966) was t h a t  t h e i r  



I - 

G S i s  of t r a i n i n g  seemed t o 3  be aimed a t  he lp ing  one 1 

~ o u p  and no t  t h e  o t h e r ;  indeed,  t h e i r  hypothes is  w a s  
C, 

t h a t  visuo-construct ive d e f i c i t s  i n  l e f t  brain-damaged 

s u b j e c t s  were due t o  defects i n  programming o r  planning 

tbe  q c t i v i t y .  I n  those  t h r e e  s t u d i e s ,  t h e  t r a i n i n g  

process emphasized programining t h e  t a s k ,  Resu l t s  

might have been d-ifferent if t h e  t r a i n i n g  process  would 

have s t r e s s e d  p r a c t i c e  Tn s p a t i a l  r e l a t i o n s h i p s  which 

zas, according t o  those  authors ,  the  main d i f f i c u l t y  of 
- 

t h e  r i g h t  brain-damaged group. 

Siev znd Zkeishta t  (1973) summarized the 

p e r t i n e n t  l i t e r a t u r e  on t e s t i n g  and t r a i k n g  percep tua l  

. l e f i c i t s  for brein-duneged adu l t s .  They concluded t h a t  
1, 

it was s t i l l  u n h o w n  i f  perceptual  t r a i n i n g  would r e s u l t  

i n  any learning and i f  s o ,  which method of t r a i n i n g  

~ o u l d  give t h e  bes t  r e s u l t s  f o r  t he  p a t i e n t s  confronted 

x i t h  these  problems. They b d e d :  "Other a r e a s  f o r  

fu tu re  research a r i s e :  does lea rn ing  occur i n  patients 

with bra in  damage i n  e i t h e r  hemisphere, o r  one more than 

t h e  o the r ; .  . . " ( p .  158). The presen t  study attempted t o  

give an answer t o  t h i s  quest ion,  



H,ypothesis EU 

Analysis  o f  t h e  l i t e r a t u r e  surveyed lead  t o  the 

formulat ion of the pr incipal  hypothesis  : The bra>- 

damaged he6ip leg ic  subject presen t ing  visuo-construct ive 
4 

. d e f i c i t s  could l e a r n  through r e p e t i t i o n  of s i m p l e  .+ 
- - - A - -- 

- - A A -- - - - - cons t ruc t ive  t a s k s ,  whether h i s  l e s i o n  was i n  t h e  IS rlght 

o r  the l e f t  hemisphere ; furthermore, he would progress 

fa r ther  than  a brain-demaged - - hemiplegic - who - was - not 

t r a i n e d  t o  do t h e  s m e  tasks.  



Chapter 3 

PROCEDURES 

Thirty-two kemiplegic s u b j e c t s  were t e s t ed .  All 
* 

- -  -- -- - 
- had sust  a i n e t t ~ i T T e r r  vaEuIar  accident and were 

i 

h o s p i t a l i z e d  f o r *  r e h a b i l i t a t i o n  a t  one o f  t h e  
1 

fo l lowing  i n s t i t u t i o n s :  Boly Family H o s p i t a l  (Vancouver, 
- - - - 

3.C. ) , Jewish Convalescent Hospital (Laval,  P. Q. ), n 

R e h a b i l i t a t i o n  Institute o f  Montreal and H6pital Marie- 
-, 

C l a a c  (Montr6a1, P. 2 .  ). Tab le  1 g i v e s  an account of 

t h e  number of p a t i e n t s  h o s p i t a l i z e d  i n  each i n s t i t u t i o n .  

Table  1 

, I n s t i t u t i o n s  where SubJec t s  were H o s p i t a l i z e d  

I n s t i t u t i o n  Trained Non-trained Total 
LBD RBD L13D RBD 

Gewish Convalescent Z o s p i t a l  2 2 4 4 12 



r The suSGects were divi 'ded into f o u r  groups. 
- r'irst, they were div ided  according t o  t h e  side of lesion: 

Left b r a i n - d a z g e d  (LBD) and r i g h t  brain-damaged (RBD). 

3ach group was then  divided i n t o  two sub-groups: t h e  
& 

e x p e r i n e n t ~ l  o r  trained group who were t r a i n e d  daily f o r  

o r  non-trs ined group who were t e s t e d  once,  t h e n  repeated 

the t e s t  t e n  days l a t e r .  s u b j e c t s  were a l t e rna te13  

f ~ s - s i ~ e d  %G e i z h e z  ~ ~ & b ~ w p e .  

In t h e  s e l e c t i o n  of t h e  subjects ,  t he  following 

criteria were n e t :  

1. Tke k e a i p l e g i z  must have resulted from a 

c e r e b m  v z s c u i m  accident ;  

persons hev5ng s u s t a i n e d  a previous  

- 
2. ,Those p ~ t i e n t s  who were bed-ridden or those 

u i z i o z t  suf l i c i e n t  t o l e r a n c e  t o  sit through 

a 'cki,rty-aiaute d a i l z  t e s t  sess ion w e r e  

excluded: 

s t r o k e  were excluded ; 

3 .  The onset o f  Vne cerebro vascular  accident 

' should not have exceeded 30 weeks; 

4. ,Tke su5;ects must have shown evidence o f  a 

r -. 
3 .  - ~ s  s u j j e c t s  h2d to be right-handed in their 

z v s , ~  $q s c t i v i t i e s .  



All subjects had sustained a s t r o k e .  Hemi- 

r j le&cs  whose hvldicap was the result of tumor, trauma 

GT other causes  were excluded in order to make t h e  

groups more homogeneous and t o  eliminate the p o s s i b i l i t y  

n o t  due t o  a q e i o g ,  In  many i n s t  TS* it was 
i z iposs ib le  t o  determine t h e  s i t e  &d exac t  extent of t h e  

cerebral &maw; however, sub jec t s  who had a h f s t o x y  of 

 revi ions stroke were not included, even if their 

recuperation was assessed as havlng been adequate,  for 

;hey might ksve p r e s e n t e d  sequelae of perceptuo-motor 

A f f  subjects were adu l t s ;  t h e i r  ages ranged from 

52 t o  82 yeas 016 with'a nean age of 62.47 years old. - 

In sll cases, t h e r e  had been an interim of 6 to  70 weeks 

(nean:  12.44 weeks) s i n c e  the  onset of t h e i r  s t r o k e s .  

T a b l e  2 indicates t h e  me= age and t h e  mean number of 
I 

uesks post-onset foz ezcb group of subjects. The reason 

lor restricting the elspsed time since t h e  onset  of the 
d 

s t roke  re$,because it had been established by- several  





r 

- - -- - 

33. 

-FachPsmJect  accepted l o r  i nc lus ion  in t he  sibdy 

showed evidence o f  u n i l a t e r a l  b r a in  impairment, Heim- 

burger and R e i t a n  (1961) s t a t e d  that it was sometimes 

impossible t o  determine whether involvement was bilateral 

o r  unilateral, but  that t he  usua l  methods were r e l i a b l e  

t o  d e t e r n i n e  t h e  hemisphere involved maximally i n  cases  

cases  m a y  have had b i l a t e r a l  involvement, t h e r e  was no 

reason t o  a s sme  t h a t  t h e r e  would be more i n  one group 
- 

t k u l  i n  the  o t 5 e r .  
- - 

Subjects  who were not right-handed 

u were e l iminated s ince hemispheric dominance i s  not as 

w e l l  e s t a b l i s h e d  i n  left-hended persons as  it is in 

'right-kanded sub jec t s .  . / 
A s  a l t e r n z t i o n  was t h e  ba3is  of  s e l e c t i o n  of  t h e  

s u ~ e c t s  f o r  t h e  trained and t h e  non-trained gropps, no 

attempt w ~ s  made t o  ob ta in  equal  d i s t r i b u t i o n  according 

t o  sex; 14 zsie m d  18 fenale s u b j e c t s  were  included i n  

t h e  study. The d i s t r i b u t i o n  of the s u b j e c t s  according t o  

sex  i s  ind i ca t ed  i n  ?able  3 .  



Table 3 

Classification of t he  Subjects According t o  Sex 

Sex Experimental 

LBD RBD 

Control 

LBD RBD 

Female 

Since all p a t i e n t s  were hospi ta l ized i n  a 

r e h a b i l i t a t i o n  i n s t i t u t i o n ,  they were being t r e a t e d  i n  

phys ica l  and occupational  therapy.  Prom medical and 

r e h a b i l i t a t i o n  records and from conversations with 

treat* phgsiatrists and t h e r q i k s ,  t he  f o l l o w i n g  

supplementary da ta  was obtained f o r  each subject :  

1, Medical s t a t u s L  

1.1 Associated diseases: the  presence of cardio 

vascular d i s e a s e s  and .d iabe tes  m e l l i t u s  was noted, These 

d i seases  rnw affect t h e  prognosis since these people must 

l i n i t  t h e i r  expenditure o f  energy which might have an 

effecL on tbir beeeming independent (McCullough e t  ax., 

Medical and clinical data  is shown i n  
Appendix D. 



1.2 Vision:  t h e  confirmed diagnosis of 

henianopsia o r  otter forms of v i s u a l  field d e f e c t s  was 

looked f o r .  Subzects wi th  poor  e y e s i g h t  were r e q u i r e d  

t o  wear t h e i r  g l a s ses  dur ing  t h e  t e s t i n g  and t r a i n i n g  

sess ions .  

I. 3 Motor inpairmest : e feetromyegraphic anB - 

' z e d i c a l  examination r e s u l t s  concerning t h e  s e v e r i t y  of  

t h e  a o t o r  l o s s  md the presence of s p a s t i c i t y  o r  

flaccidity in the upper and lower l imbs were noted.  An 

e x t e n s i v e  motor impairment a  prolonged state of 

' I a c c i d i t y  were de t rLnenta l  factors i n  assessing the 

a r o g n o s i s  of  e s t r o k e  v i c t i m  (McCullough et a l . ,  1970; 

Peszezynski, 1965). 

1.4 Sensstion: Impaiment of s e n s a t i o n  was also 
-* 

a p o c r ~ p r o g n o s t i c  s i g n  according  t o  McCullough e t  a l .  

( L ~ ? o ) .  This  imp&irment might t ake  several f o m s  : 

sensory  l o s s  t o  touch  end p i n  p r i c k ,  hemianes thes ia ,  l o s s  
I 

5f k i n e s t h e t i c  sense ,  loss of two-point d i s c r i m i n a t i o n  

and/or a s t e reognos i s .  Informat ion  on t h i s  s u b j e c t  was 

ga the red  p & l j  f r o m  t h e  medical f i l e  and p a r t l y  from 

z t e  occupe t iona i  therapy perceptuo-motor e v a l u a t i o n  form 

(Appendix A ) .  

2. Pe rce~ tuo-motor  Status 

I n  a d d i t i o n  t o  n o t o r  and sensory  f u n c t i o n ,  t h e  



-- - -- -- - -- 

7 r 
- - - . 

s t a t e  of t h e  p a t i e n t ' s  perceptuo-motor f u n c t i o n  was 

d i scussed  wi th  t h e  t r e a t i n g  occupa t iona l  t h e r a p i s t .  Most 

o f  t h e  t e s t i n g  was dope by t h e  occupa t iona l  t h e r a p i s t  

,;;Lo used t h e  e v a l u a t i o n  inc luded  i n  Appendix A .  This  

e v a l u a t i o n  inc luded  t h e  f o l l o w i n g  i t ems :  p r o p r i o c e p t i o n ,  

s t e r e o g n o s i s  , body image, percegrtian of color, s i z e  a d -  -- 

shape ,  s p a t i a l  r e l e t i o n s ,  f igure-ground d i ' sc r iminat ion .  

j. Punc t ione l  Status 
I ,- 
/ 

' 3.1 A c t i v i t i e s  of d a i l y  living: with eve ry  

\ h e z i p l e g i c  patient, t h e  occupa t iona l  t h e r a p i s t  d i d  a  
\ 

'.. s o n p l e t e  e v a l u ~ t i o r .  o f  a c t i v i t i e s  of  daily l i v i n g .  This 
I * 

, -/ e v a l u a t i o n  inc luded  pe r sona l  c a r e ,  e a t i n g ,  d r e s s i n g ,  

h r a s f e r s  a d  -czrious o t h e r  f u n c t i o n a l  t a sks .  The 
I 

k. k e r f o ~ a a n c e  of t h e  p s t i e n t  was r a t e d  a s  " independent ,"  "J- 
"need o f  s u p e r v i s i o n ,  I' "need of a s s i s t a n c e ' '  o r  

7 

' '5opendent." 3 v e q  subzect  in t h e  present s tudy  was 

sssessed in tkls =ea md r e t e d  according  t o  those  

c i t e r i a .  

3.2 Lnbule t ioo:  t h e '  f u n c t i o n i n g  o f  each s u b j e c t  

i t y  was determined througk 

abser - rs t ion  md/or  tkrough t k  physio therapy records .  

L q x 3 z c L  -- -- - -- - - - - - - - - - - - - - - - 

I n f o z a t i o ~  regad ins  t h e  presence o r  zbsence of 

speech  dysfurstiozs was gat4ered f r o m  the speech therapy 



department. Some subjec ts  were dysar thr ic  but t h i s  

pathology d id  not a f f e c t  t h e i r  performance on t h e  tasks.  

Some subjec ts  were aphasics. In t h i s  event,  they could 

suffer from motor aphasia which a f f e c t s  the  expression of 

language, sensory aphasia which a f f e c t s  the  recept ive 

language o r  global  aphasia which is  a  combination of 
- - - 

both forms. Aphasia might be combined with one or more 

of the  following: dysgraphia, dyslexia and dyscalculia.  

5. Rehabi l i ta t ion Treatments 

A l l  sub jec ts  received physical  and occupational 

therapy. As p a t i e n t s  were i n  d i f f e r e n t  i n s t i t u t i o n s ,  and 
t 

received t h e i r  t reatments  from d i f f e r e n t  t h e r a p i s t s ,  it 

was impossible t o  s t a t e  t h a t  t h e i r  physical  and 

occupational. therapy treatments were i den t i ca l .  Moreover, 

they were not a l l  a t  t h e  same stage of  t h e i r  disease nor 

were they a l l  affected with the  s m e  sever i ty .  The 

general  aims of physiotherapy and occupational therapy 

for brain-damaged hemiplegics are l i s t e d  i n  Appendix B. 

Description of the Test 

The usual clinical t e s t s  used f o r  the evaluation 

of visao-cons-t;mctive deficits included &awing of siq310 

o r ~ ~ c o m p l e x ~ ~ f ~ ~ m s  _ x i t L o r  r i % h ~ u t  -thee-premnca-af-_a_ma&& - - -- - 

assembling s t i cka  and blocks representing s t ruc tured  and 

u n s t r u c m d  patterns and/or constructing mosaic patterns. 



W m i n g t o n  (1969) s t a t e d  t h a t  t h e  c h a r a c t e r i s t i c  f e a t u r e  

of t h e  dys func t ion  c o n s i s t e d  i n  t h e  f a i l u r e  t o  analyze 

t h e  s p a t i a l  r e l a t i o n s h i p s  of t h e  components' and t h e  

i n z b i l i t y  t o  execute  simple c o n s t r u c t i v e  t a s k s  under 

v i s u a l  c o n t r o l ,  ,- 
i 

Some a & h o r s  noted =at- tri-dimension& tasks 

were p a r t i c u l a r l y  d i f f i c u l t  t o  execute  f o r  s u b j e c t s  

p r e s e n t i n g  v i suo-cons t ruc t ive  d e f i c i t s  and t h a t  

f r e q u e n t l y ,  s u b j e c t s  succeeded with t h e  s i m p l e r  t a s k s  but  

sbowed g r o s s  ~ b n o r m a l i t i e s  when confronted  with t h e  more 

d i f f i c u l t  t r i - d i ~ e n s i o n a l ,  t a s k s  (Benton, 1962, 1968; 
-- 

3e A j u r i a g u e r r z ,  necaen m d  Angelergues,  1960; ~ & c a e n ,  

3e A 2 u r i a g u e r r ~  a d  Hassonet,  1951; Hgcaen, P e n f i e l d ,  
- s e r t r a n d  a d  Pialno , 1956). I n a b i l i t y  t o  r e p r e s e n t  dep th  

was one o f  the n a i n  c h a r e c t e r i s t i c  d e f e c t s  i n  visuo- 

s o n s t r u c t i v e .  d e f i c i t s  a s  t h e  s p a t i a l  component was 

~ ~ " v i c u l m l ~  iclport~cnt  when p e r s p e c t i v e  was involved .  

Tzerefore , t h e  p r e s e n t  t e s t  concen t ra ted  on tri- 
"- - 

d i a e a s i o n a l  zcA&vit ies  . 
A s  ~ p k e s i c s  were included i n  t h e  s t u d y ,  t h e  

chosen t z s k s  had t o  be simple and had t o  exclude t h e  

zecessitj of ver*~zZ c o m u n ~ c a t i o n .  Spontaneous drzwing r 

is <good tes% so d e t e c t  b f a i n  dcmage. Drswing was 



t he re fo re  included i n  t h e  t e s t  as it was an a c t i v i t y  

t h a t  required good percep tua l  a b i l i t i e s  and good prax is .  

The t e s t  was made up of four  s e r i e s  of t h r e e  t a s k s  each* 

two s e r i e s  which cons i s ted  of drawing t a s k s  and two 

s e r i e s  which cons i s ted  of block cons t ruc t ion  t a s k s ,  

- - - - - - -- - - - - - - 

S e r i e s  1 

This  s e r i e s  requ i red  t h e  reproduction by drawing 

o f  t h r e e  des igns  t h a t  were f requent ly  used i n  t h e  assess-  

ment of visuo-construct ive d e f i c i t s .  The des igns  were 

similar t o  those  used by many authors  p a r t i c u l a r l y  

Arrigoni and De Renzi (1%4), Assal and Zander (1969), 

Bender and Teuber (1948), Benson and Barton (1970), 

Benton (1962), EI6caen e t  al. (1970) and Piercy e t  al. 

( 3 . ~ 0 ) .  The des igns  used a r e  reproduced i n  Figure 1. 

S e r i e s  2 

The subiects were asked t o  draw. three  blocks t h a t  

were placed i n  f r o n t  o f  them. These task-represented 

arl added d i f f i c u l t y  a s  t he  nodels  were t r i -d imensional  

?e ther  than a Si-dinensional  reproduction of a tri- 

dimensional p a t t e r n .  The nodels  a re  shown i n  Figure 2. 

Ser ies  3 was a block-building t a s k ,  It was 

inspi2Bd fro= Zenton's t r i -dimensional  cons t ruc t iona l  
. . . 
.;< 



- 

p r z x i s  t e s t  (Benton, 1968) ,  a l though t h e  patterns were *3r 

fl 6 7 

d i f f e r e n t .  Blocks of d i f f e r e n t  s i z e s  and shapes were + 

used t o  cons k r u c t  t h r e e  models of i n c r e a s i n g  complexity. - 
I 

An assortment  o f  19 b locks  were given t o  the s u b j e c t .  It 

c o n s i s t e d  of  t w o  blocks  ' A ' ,  t w o  blocks  ' B ' ,  f ou r  b locks  

'C+,-four tsfucks L D L ,  f m - b f o c k s  '43' and-th~e-b&eks-- 

F . Figure  3 shows t h e  shapes of t h e  b locks  used and 

Figure  4 reproduces  t h e  block c o n s t r u c t i o n  tasks of 
- 

s e r i e s  3. Task 3.1 was made up of one block ' A ' ,  one 

block 'B' and two b locks  'C'. Task 3.2 was c o n s t r u c t e d  

wi th  one block ' C ' ,  two b locks  ID', two b locks  ' E ' ,  and 

zhree  blocks 'F', Task 3-3 inc luded two b locks  'A', one 

b lock  IB' , two b locks  ' C '  , f o u r  b locks  * I D t  two b locks  

I T 1  s a d  two b l o c k s  '3'. A l l  models were a l r e a d y  

c o n s t r u c t e d  and glued t o g e t h e r  i n  o r d e r  t o  p reven t  t h e  

sub;ect from s e e i n g  the  a c t u a l  b u i l d i n g  of t he  model. 

S e r i e s  4 

Series  4 consisted of b u i l d i n g  wi th  one and 

~ n e - h a l f  inch wooden cubes (b lock  'F' shown i n  Figure  31, 

thre2 models d r a m  OR white c d s .  T h i s  t y p e  o f  t a s k  

was used i n  the  inte'ligence t e s t  of Barbeeu-Pinard (1963) - 

z o d i f i e d  s l i e t l y  i n  order t o  prevent  the b locks  on the 
. . 

5 o t t o z  row froc z e m g  completely hidden by the blocks  on I 



# t h e  top  row. These t a sks  had d e f i n i t e  s p e t i a l  ana 
L 

tri-dimensional components and were therefore  included 

i n  t h e  t e s t .  Pigurure 5 gives a reproduction of  the  four  

t n s k s  of t h i s  four th  s e r i e s .  

E-xperiment a1 S i tua t ion  

Subjects were seated i n  f ron t  of a t a b l e  and 

the  experimenter s a t  a t  t h e i r  working s i d e ,  whicQ was 

the side of their hemispheric lesion.  The - t e s t i n g  

sess ion was done i n  a room where subject  and 

experimenter were alone. A l l  t e s t i n g  sess ions were 

f i t t e d  i n t o  the  morning schedule of each subject .  

With the  l e f t  brainidamaged group, t h e  t a sks  

were done with t h e  non-preferred hand. This has  been 

described as s a t i s f a c t o r y  by Critchley (1953) and Dee 

and Benton (1970), who pointed out t h a t  visuo- 

constructive d e f i c i t s  were usuazly manifes$ed 
i 

b i l a t e r a l l y  and that the  i p s i l a t e r a l  hand would show 

defect ive performance a s  well as the c o n t r a l a t e r a l  hand. 

Piercy , HQcaen and De Ajuriaguerra (i960) and Gainott i  
d 

and Tiacci  (1970) indicated t h a t  subjec ts  who could 

not do a task with t h e i r  preferred hand due t o  sensori- 

notor d i f f i c u l t i e s  should b e  t e s t e d  w i t h  t h e i r  

non-preferred hand. As all subjeda  i n  the present 
' + 

study were hes ip leg ics ,  they were t e s t e d  with t h e i r  



Hodels of t h e  Three Tasks to be & a m  in Series 1 
(Actual Size)  



TASK 1.3 



FIGURE 2 

Models of the Three Blocks to be Drawn in Ser ies  2 
(Actual  S i z e )  



TASK 2.2 

TASK 2.3 



FIGURE 3 

Models of the  locks Use.d. in Series 3 
(One-half of Actua l  size) 



"A" , ' 

"C" 

"F" 



FIGURE 4 

Xodels of t h e  Three Construct ion Tasks in Ser ies  3 



TASK 
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PIGXRE 5 

I4odels of t h e  Three  Block Construction Tasks in Series 4 





i p s i l a t e r a l  hand r e g a r d l e s s  of t he  s i d e  of the pa ra lys i s .  

A s tudy of Dee and Fontenot (1969) showed t h a t  t h i s  

procedure was acceptable as they  found that l e f t  hand '? 

x- 

drawing performances d id  not s i g n i f i c a n t l y  d i f f e r  

from r i g h t  hand drawing performances. They found t h a t  

the p a t t e r n  of frequency o f  var ious  e r r o r s  w a s v e r y - -  - - --  

s i m i l a r  f o r  t h e  l e f t  and r i g h t  hands except f o r  a 

tendency f o r  nore d i s t o r t i o n s  with t h e  l e f t  hand. The 

e r r o r s  which d i d  no t  s i g n i f i c a n t l y  d i f f e r  were omissions, 

r o t a t i o n s ,  misplecenents ,  s i z e  and persevera t ion .  

~e ' caen  and Assal (1970) had right-handed con t ro l  

sub jec t s  draw w i t h  t h e i r  left hand. Their  performance 

d id  not show any s p e c i f i c  e r r o r  except f o r  a minor 

degree of d e x t e r i t y  faults. In any case ,  using t he  l e f t  

?and f o r  b l o c k  cons t ruc t ion  t a s k s  would not p resen t  

as  g rea t  a d i f f i c u l t y  a s  &awing and t h e  present  t e s t  

included both types  of tesks.  

Tor t h e  f i r s t  two s e r i e s ,  t h e  models t o  be 

drawn weye placed d i r e c t l g  i n  f r o n t  o f  t h e  p a t i e n t  

except f o r  hen imops i c  sub jec t s  i n  which case t h e  

codels  were placed s l i g h t l y  on t he  s ide  opposi te  t o  t h e  

b l ind  f i e l d  of v i s ion .  It was explained t o  t h e  
- - - - - - 

s u b i e c t ,  ve rba l ly  o r  through gestures, t h a t  he had t o  

reproduce the  design as  exac t ly  as he could. 

In s e r i e s  1 and 2,  t he  sub jec t s  drew on a  



white 8% by 'll inches  s+e t  of paper fixed on a 
> 

cl ipboard using a black f e l t  pen which minimized 

r e s i s t a n c e  and prevented eras ing.  I n  s e r i e s  3 ,  an 

assortment of 19 blocks was placed on the  working t a b l e ,  

on t h e  p a t i e n t ' s  non-paralyzed s ide .  ' For s e r i e s  4, 

t e n  wooden cnbes were given k s  -the - subject, 

The s u b j e c t s  were warned t h a t  time would be ' 

reasured f o r  the  block cons t ruc t ion  t a s k s  but t h a t  

accuracy was more important than speedi When t h e  

sub jec t  stopped working, he was asked: "Are you 
\ 

f in i shed?"  If h e  r e p l i e d  
\ 

"No, but I can not  do 

it" o r  something similar, t h e  next - t a sk  was presented - 
t o  him. In some cases  of closing-in o r  incoherent  

s an ipu la t i on  o f  blocks,  t he  sub jec t  was stopped and t h e  

next  t a s k  was introduced.  

Motor aphasics d i d  not  have d i f f i c u l t i e s  i n  

u d d r s t a n d i n g  what was expected of them, It was 

presumed however, t h a t  s u b j e c t s  suffer ing g loba l  

aphasia would have comprehension problems p a r t i c u l a r l y  

with the  b lock  construction tasks. In those i n s t ances ,  

t h e  f i r s t  t a s k  was performed i n  f r o n t  of them by t h e  

exper inen te r ,  then disrnanteled, i n  o rae r  t o  aIlevkate 

t hen  speed, t h e  chronometer was not  shown t o  them - 



in order t o  avoid misconstructions due to unnecessary 

speed. 
- 4 2  

i Scoring 

Each s e r i e s  of th ree  t a sks  represented a 

maximum value of 25 poin ts  f o r  a possible t o t a l  score of 
f 

100.- - I n  s e r i e s  - 1 - and 2 ,  one point  - was given - f o r  - the  - - - - 

f i r s t  correct  l i n e  and one point  f o r  each addi t iona l  

l i n e  drawn co r rec t ly  i n  r e l a t i o n  o i t s e l f  and t o  the  4 
other  l ines .  Bo points  were taken off for minor - 

d i s t o r t i o n s ,  imperfect apposit ion of l i n e s  o r  e r r o r s  of 

s i z e  as half  the  subjec ts  had t o  draw with non-preferred 

hand. No points  were take? o f f  e i t h e r  f o r  addi t iona l  

l i n e s  f o r  they could have re su l t ed  from perseveration 

o r  from e r r o r s  t h a t  the  subject  could not e rase ,  

In s e r i e s  3 and 4, one point  was given f o r  the  

f i r s t  cor rec t ly  placed block and one addi t iona l  point  

f o r  each block t h a t  was adequately placed i n  r e l a t i o n  

t o  the other ones. In s e r i e s  4 ,  a l l  the blocks were 

i d e n t i c a l ;  consequently, the re  was no choice of blocks 

involved i n  doing the  task.  Therefore, one point  was $ 

t&en off f o r  each addi t iona l  block t h a t  the subject  

xsed i n  h i s  construction. T a b k  4 gives an accoun-b of 
- 

&- wzirarrer-arnresfor- eRr.hmk-- - 

Scoring wzs done by the experimenter. Then, 



Point  Values of the Four Series of Tasks 

TASK POINTS 

25 poin ts  
'. 

5 

2 2.1 6 
4 

2.2 - 9 

3 10 
25 po in t s  

13 
25 p o i n t s  

TOTAL OF TEE FOUR SITRIES 100 p o i n t s  



t h e ~ s u b j e c t s  was given the protocol f o r  scor ing and 

ca r r i ed  out the operation. Scores were then compared; 

when the  results d i f f e r e d ,  t he  t a s k  was re-evaluated 

by the  two judges and a consensus aimed zt. Scoring of 

the block-building t a sks  was e a s i e r  t o  standardize 

t h = i t  was f o r  t &  @awing t a s k s  a s  t h e r e  were more 

ind iv idua l  d i f fe rences  i n  t h e  l a t t e r ,  However, the two 

judges agreed i n  t h e  majority of cases. In  the 

instances where  a consensus was n o t  reached, -bhe score 
I 

of the independent judge prevailed since the  f a c t  t h a t  he 

d id  not have my inzormation on the  subject  increased b 

kis chmces o f  ob2ectivity.  

Subjects wko achieved a score greater than 80 

out of a possible 100 on t h e  i n i t i a l  t e s t  were excluded 

as their , - .visuo-construct ive <M d e f i c i t s  were considered 

absent o r  n i n i n a l .  

% 

Analysis o f  the Dzta 

An analysis of variance f o r  repeated measures 

(Wirier, ly6?*7~~f o r r e d  f o r  i n i t i r l  a d  f i n a l  

scores of both eft and r i g h t  brain-damaged. The 

analysis of the  i n i t i e l  end final score of t he  trained 
9. 

and t he  non-truned groups was - a lso  performed. ----- 
Correlzt ions  between i n i t i a l  and f i n a l  scores 
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and the following v a r i a b l e s  were then  e s t ab l i shed :  ? x 

The 

'b 
Age 

\ 

Number o f  weeks post-onset 

Sensory impairment - 

3 . T F  Superficial sensa t ion  
4 

3 . 3  Stereognosis  

3.4 Body image 

Percep tua l  d e f i c i t s  
1 4.1 Perception of co lo r ,  s i z e  and sbape 

4.2 percept ion of spatial r e9a t ions  , 

4.3 Fisgme-ground d i sc r imina t ion  

eva lua t ion  of ca t ego r i e s  3 and 4  were done 

by t he  t r ea t ing  occupational  therapist, using the  

eva lua t ion  form shown i n  Appendix A ,  Dysfunction i n  

7 those' ca tegor ies  were rated as follows: (0) no impair- 
1 

ment, (1) slight inps-irment, '(2) moderate impairment and 

( 3 )  severe impziment. 

In order  t o  determine whether t h e  presence o r  

absence of certain clinical syndrones had an influence 

m t h e  learning c q a c i t i e s  of t h e  subjec ts ,  t h e  c h i  

square t e s t  of s i p i f i c a n c e  was used. Each anarysis 

m each of tks seasues descr ibed,  and improvement on 

She v i s u o - c o m t m c t l v e  t zsks . 5 e  d i f f e r e n t i a l  score 4 
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was deteraioed f o r  each s u b j e c t ;  t he  mean, standard 
* 

9 e - ~ i a t i o n  pad a e d i ~ n  was t hen  calculated for t h e  four 

~ r o u p s  4 o f  s u b i e c t s .  The c l i n i c a l  syndromes were divided 

i n t o  t h r e e  section: (1) c l i n i c a l  symp@rns, (2) 

func t iona l  c h ~ a c t e r i s t i c s  and ( 3 )  s p e c i f i c  visuo-  

c o n s t r u c t i v e  - smpt oms analyzed - - from the  - sub&ects ' 
- - - -- pp 

se r fo r rnv lces  on clr;ving and construction t a sks .  The 

z+esu l t s  de r i ved   fro^ t h e s e  analyses a r e  presented in the 
' . . 

following chapter. 
<- 



Chapter 4 

C o n ~ e r a b i l i t y  of  t h e  Groups o f  S u b j e c t s  

Individual results for each s u b j e c t  are presented 

s;el l  as t h e  s t u l d ~ r d .  d e v i a t i o n s  are i n d i c a t e d  i n  Table 5. 

It sbould be noted that in both l e f t  brain-damaged and 

right b r a i n - d a a g e d ,  t h e  nun-trained group had a h igher  

i n i t l a l  score  t h a n  t h e  t r a i n e d  group. I n  a d d i t i o n ,  

i n  bo th  trailed m d  non-trained &oups, t hk  r i g h t  . 

'firein-damaged.subjects had a higher initial score  t h a n  . 
zke i e f t  &in-dmaged subjects. * 

A - 

. It has:  'klres5y be& -&own t h a t  groups were 
- 3  

zonpsrable in' the following v a r i a b l e s :  age, weeks 

?os t -onse t ,  ebsence o f  p rev ious  s t r o k e s ,  and left 
- 7  

L e z i s p h e r i c  d o ~ i n k c e .  

AnaL~sis 6f the Differences Between 
t C e  & p e r 5 m e n t d  Groups 





indica tes  that l emning  took place in both groups 
, 

although t h e  right -in-damaged subjectst scores 

(mean: 65.79, SD: 16.43) were s ign i f i cen t ly  greater 

than the  left brain-dunaged subjects' d r e s  

(mean: 53-58,  3D: 16.62)- 

Table 6 

Summary of  Analysis of  Variance of the  Results  of Ten 
Training Sessions Between the Two Trained Groups of 

Subjects 

f r o u p s  ( G )  

T r i a l s  (T) 

X i t h i n  s e t s  54 671.009 - 



&an Scores for the Left  and Right Brain-damaged 
  rained Subjects f o r  the Ten Training Sess ions  



Ooa RIGHT BRAI N-DAMAGED 



h a l y s i s  o f  t h e  Di-fferences Between the 
Tra ined  and/Hon-trained Groups 

t 
t h e  F v a l u e s  d e r i v e d  from $he 

measures (Winer, 1962) 

f o r  i n i t i e l  end final s c o r e s  of t h e  c o n t r o l  (non- t ra ined)  

and t h e  e x p e r i z e r t e l  ( t r a i n e d )  groups. No s i g n i f i c a n t  
i 

differences xe re  feud between hemispheres o r  betwe-en - -- - -- 

t k e  e x p e r i o e n t ~ l  ul3 c o n t r o l  goups. 

The f i n 2 1  s c o r e s  were s i g n i f i c a n t l y  g r e a t e r  

(F. 65.184; df 1/22) t h m  t h e  i n i t i a l  s c o r e s  a t  t h e  

p <  3.01 # level .  Tke na in  ques t ion  was whether t h e  

t r a i n e d  grou b would show more r e l a t i v e  improvement when, 

coapzred t o  t h e  non-trained groups. This could  be 

t e s t e d  by z s i g n i f i c z a t  i n t e r a c t i o n  between t h e  t r a i n e d  

ma t h e  non-trzined groups and t h e  i n i t i e l  and f i n a l  

sco res .  It is shown t h e t  t r a i n i n g  a c t u a l l y  r e s u l t e d  i n  

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

q o u p s  t h e n  t h e  non-trained groups (P. 10.739; df 1/28). 

" " w e  7 d e n o n s t r z t e s  t h z t  both non-trained end 

t r z i n e f i  groups improved but t h a t  t h e  t r a i n e d  group 

improved c o n s i d e r s b l y  no re  cons ide r ing  t h e  f a c t  t h a t  

their initiel s c o r e s  were lower and t h e i r  f i n a l  s c o r e s  

xere h i@er  t h a  t h o s e  o f  t b e  c o n t r o l  groups.  

- Z o r r e l s t i o n s  *tween Se lec ted  Var iab les  and Scores  



Table 7 

Summary o f  Analysis  o f  Variance of thk Results of the 
Treined v d  Non-trained Groups on the Training Sessions 

Source df PIS 

Between snb jects 51 - - 

Hemispheres ( A )  1 

Training (B) 1 

A x B  1 

Er ro r  28 

Xithin s u b j e c t s  32 

Trials ( C )  

B x C  

A x B x C  

3 r o r  



FIGURE 7 

Comparison Between Initial and Fina l  Scores of t he  
Trained and Non-trained Groups 
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- - - - - - - -- - - -- 

t h e  i n i t i a l  and f i n a l  scores  was s tud ied  i n  o rder  t o  

d e t e c t  d i f f e r ences  which might have an in f luence  on t h e  
i 

s u b j e c t s t  scores .  F i r s t ,  t he  c o r r e l a t i o n  between 

i n i t i a l  a d  f i n a l  scores  was e s t ab l i shed ;  then,  age and 

number of weeks e lapsed s ince  t h e  b ra in  i n j u r y  were 

- co r re l a t ed  with i n i t i a l  Grid f i n a l  scores .  Table 8 g ives  
C 

an accourit of thG r e s u l t s .  1 A corre lati-o at-p < - - - 1 

l e v e l  of s ign i f i cance  was e s t ab l i shed  between i n i t i a l  

and f i n a l  scores  f o r  t h r e e  groups of s u b j e c t s  while 

i n  the  fou r th  group i t  approached s ign i f i cance  a t  p c . 0 5  

l eve l .  Age was c o r r e l a t e d  with final score  ( p c  -05) i n  

one group but not i n  the  o thers .  No s i g n i f i c a n t  

c o r r e l a t i o n s  were e s t ab l i shed  between weeks post-onset 

and i n i t i a l  o r  f i n a l  sc.ore i n  any group of sub jec t s . '  

Appendix D i n d i c a t e s  t he  age and number of weeks post- d 

onset f o r  each sub jec t .  1- 
It has al ready been "sated t h a t  t h e  presence o f  

severe sensory dis turbances  seemed t o  a f f e c t  t h e  

prognosis of brein-in jured adul t s .  CO-nsequently , t h e  

c o r r e l e t i o n s  between the  degree of sensory impairment and 

the  i n i t i a l  +nd f i n a l  scores  i n  t h e  four  groups of 

p e t i e n t s  were looked f o r  (see Table 9). The sensory 

dis turbances  that were evaluated were: s u p e r f i c i a l  

' The l e v e l  of s ign i f icance  was. es t ab l i shed  a t  
r=.666 f o r  p e  .35, and a t  r=.789 f o r  p c  . O l .  



C o r r e l a t i o n  o f  Age and Weeks Post-onset w i t h  I n i t i a l  
and F i n a l  Scores  f o r  Each Group o f  Subjects 

d 

Group Var iable  Initial Score F ina l  Score 

I n i t i a l  score 
- - -- kg@- - 

Weeks post-onset  

I n i t i a l  sc&e 

Age 

Yeeks pos t -onse t  

RBD 
t r a i n e d  

LBP 
non-trained 

Inikial s c o r e  

Weeks post-onset  

RBD 
non-trained 

i' 

I n i t i a l  s c o r e  

Age 

Weeks pos t -onse t  

* * 
Significant st the p < -01 level, 



Table 9 

Correla t ion Between Sensory Disturbances and Scores 

Group Variable Initial Score Final Score 

LBD 

RSD t ra ined  

LBD non-trained 

2BD non-trained 

- 
^ V=iables: 1 - superficial sensztion; 

2 - proprioception; 3 - stereognosis; and 4 - b o Q  image. 



s e n s a t i o n ,  p r o p r i o c e p t i o n ,  s t e s e o g n o s i s  and body image. 
F 

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

wi th  i n i t i a l  score i n  both n o w t r a i n e d  groups ( p <  .05) 

but  was no t  s i g n i f i c m t l y  c o r r e l a t e d  with i n i t i a l  s c o r e  

i n  t h e  t r a i n e d  grou?s. It was c o r r e l a t e d  wi th  t h e  f i n a l  

score o f  tke r i g h t  b r - i n - d m a ~ e d  g r o -  D i f f i c u l t i e s  - -- -- 

, i n  p ropr iocep t ion  and s t e r e o g n o s i s  were each  c o r r e l a t e d  

a t  t h e  p 4 .C5 l e v e l  wi th  one group: t h e  former wi th  
-- 

the  final s c o r e  o r  %be RBD t r a i n e d  g r o u p  aid the l a t t e r  
i 

wi th  t h e  i n i t i a l  s c o r e  O f  t h e  LBD non- t ra ined  group. 

The r e s u l t s  were n o t  c o n s i s t e n t  enough t o  i n d i c a t e  a 

d e f i n i t e  i n t e r - r e i z t i o n  between impaired s e n s a t i o n  and 

poor  achievenent  on the t e s t ,  

Dysfunction i n  The f i e l d s  o f  p e r c e p t i o n  of 

c o l o r ,  s i z e  and shhpe, p e r c e p t i o n  of s p a t i a l  r e l a t i o n s  

a d  figure-ground d i s c r i m i n a t i o n  were a l s o  c o r r e l a t e d  

~ 5 t h  i n i t i a l  and final scores of each group of s u b j e c t s .  

It cpa be seen  from t h e  results presen ted  i n  Table 10, 

that a s i p i f i c a t  c o r r e l a t i o n  was e s t a b l i s h e d  between 

inpa i r ed  p e r c e g t i o n  o f .  c o l o r ,  size and shape ,  and 

initial score  of  t h e  RBD t r a i n e d  ( p c  -05) and o f  t h e  LBD 

s i m f i c a n c e  with *he trained group's f i n a l  score. 



Table 10 

Sorrelation &tween Perceptual Disturbances and Scores ' 

Variable I n i t i a l  score Final  Score - Group 

LBD 
- - 

t r a i n e d  

3 

35D trained 

non- t ra ined  1 

2------ 2 
% 

W non-trained 



The correlation ves  however p r a c t i c a l l y '  null with 

initial score of the L3D t r a i n e d  group and n o t  

sig.ificmt w i ~ t  b o t h  initial and final score of the RBD 
- - 

; o n - t r a i n e d s o u p .  A s  f o r  difficulties w i t h  s p a t i a l  

r e l z t i o o s  end Z i g u r e - g r o u d  d i s c r i m i n a t i o n ,  on ly  olle 

s i g n i f i c a n t  cor-xln_r;ion at the p c .05 level ,  was 
- - - - - - 

p- - - - - - 

estzblished FT. e a c h ' i n s t m c e :  t h e  former wish initial 

s c o r e  of t h e  E 3  ncn-trained group and t h e  l a t t e r  wi th  

2elationships between C l i n i c e l  S.mdromes 
and D i f f e r e n t i a l  Scores 

The d i f f e r e ~ t i a l  score  o f  each s u b j e c t  was 

e s t a b l i s h e d ; '  t h e  r e s u l t s  z r e  presen ted  ir! Table 11. Each 

gmup of subjec-ts i s i w  then divided i n t o  those  whose 

d i f f e r e n t i d  score Y B S  smal ler  than  t h e  median of t h e i r  

group 'and t h o s e  vhose d i f f e r e n t i a l  s c o r e  was l a rger .  The 

e l i ~ i c a :  s~r;&omes. were' grouped i n t o  t h r e e  sections: 

(1) c l i n i c a l  sgaptoms, 2 )  f u n c t i o n a l  c h a r a c t e r i s t i c s ,  

lrid (3 v i suo-cons t ruc t ive  symptoms. Appendix D g ives  

a d e t a i l e d  account of t h e  presence or absence o f  each of 

- %.. s2xptoas for eve- sub$ect. 





7 4 - - --- -- - - - - 

f '  , 6 

hemiplegics ;  -and t h e r e f o r e  p resen ted  evidence of 

impairment i n  t h e i r  muscle tone .  S p a s t i c i t y  was seen  i n  

17 cases  a n d - f l a c c i d i t y  was p r e s e n t  i n  the o t h e r  
. . 

s u b j e c t s .  McCullou@ and Sarmiento (1970) and h v e n s o n  

(1955)- have s t a t e d  t h a t  prolonged f l a c c i d i t y  was a - . 
f a c t o r  t h e t  minimized t h e  chances of e_n e f f e c t i v e  

- - - -  A - - - - - - P - -- -- - -- - 
r e h a b i l i t a t i o r , .  In t h e  p r e sen t  s tudy,  f l a c e i d i t y  did no t  

appear  t o  be a f a c t o r  t h a t  in f luenced  t h e  r e s u l t s ;  no 

re la t ionships-  ?+ere found between the s ta te  of muskle - 

C r' 
tone and t h e  p a t i e n t ' s  p r o g r e s s  on t h e  t e s t ,  The 

d i e g n o s i s  of herzimopsia  was confirmed i n  s i x  s u b j e c t s .  

No s i g n i f i c a n t  c o r r e l e t i o n s  were found between the 

3resence o f  hemiznobsia a d  the. d i f f e r e n t i a l  s c o r e s .  

Ia right-handed people,  aphasia could be pwsent 
PA 

on ly , i n  l e f t  hemispheric  i n  j u r i e s .  In t h e  present  
- 

* \ 

inv$9t iget ion,  aphas ia  wzs Gagnosed  in 13 cases -out of ' 

-5 p a t i e n t s -  of t h e  Lef t  brain-damage8 group. In one 

case, t h e  exac t  d i ~ g n o s i s  could not  be e s t a b l i s h e d  
It. . 

beceuse t h e  s u b j e c t ' s  onlg spoken languege was Chinese. 

sub2ects  suffered from n o t o r  aphasia and f i v e  i 
subiects had g lcba l  aphasia .  Zo s i g n i f i c a n t  

* 1 

r e l a t i o n s h i p s  were - established between - - the presence  of  

z o t o r  o r  g l o b a l  e p k ~ s i a  and differential scores; The P- 1 
pzesecee o f  s m e  zseoc ia ted  diseases that were known t o  

kaTe LZ Lxfluence on t h e  sebabilitation prognos is  were 



~ - ~ - -  - l~oolred-. Itpwas es tab l i shed  t h a t  24 sub jec t s  

gresented symptoms of . cardio-vascular  d i s eases  and 11 

.subjects suffered from diabe tes  mel l i tus .  No r e l a t i o n -  

sh ips  between t h e  presence o r  absence of those diseases 
C 

and irnprovenent on t h e  t e s t  were  es tab l i shed .  Table 12 

slunmarizes t h e  . r e s u l t s  obtained from the  chi  square 

d i f f e r e n t i a l  scores, 

Table 12 

Relationship Between Cl in ica l  Symptoms and 
Q i f f e r e n t i a l .  Score for t he  Four Groups of 

S u b j e c t s  

Clinical symptom 

Tmpaired muscle tone 1 0. 000008 NS 

1 1 - Hernianopsia O a g L c 3 8  NS 

Aphasia h 2 2.644-5 NS 

Associated d i a b e t e s  
EEuitus ' 1 

Aphasia is present i n  LBD s u b j e c t s  only; t h e  
r e l a t ionsh ip  applied t o  t h i s  group o f  sub jec t s .  

I 



-- --- - - - - 
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F u n c t i o n a l  C h a r a c t e r i s t i c s .  The fo l lowing  

c h a r a c t e r i s t i c s  were inc luded under this s e c t i o n :  

a t t e n t i o n  s p a ,  emotional behavior  and performance i n  

a c t i v i t i e s  of d e i l y  l i v i n g  (ADL). A t t e n t i o n  span was 

judged dur ing  t h e  s u b j e c t s '  performancc. Eleven 

s u b J e c t s  were e e s i l g  d i s t r a c t a d ,  o v e r l y  talkative, -- - 

incapable  of b u i l d i n g  more than  two o r  t h r e e  b locks  

s u c c e s s i v e l y  o r  p resen ted  s i m i l a r  behavior ;  t h e y  were 

eva lua ted  as  haking a low a t t e n t i o n  span t h r e s h o l d .  No 

s i g n i f i c a n t  c o r r e l a t i o n s  were found be tween,poor  a t t e n t i o n  

span and low improvement on the  t e s t .  
/ ' -  

Gainotk i -  (1972) di&ded ,emotibnal-behavior of .  
I - .  

brain-d,ma$ed s u b j e c t s  i n t o  t h r d e  c s t e p o r i e s  : . . 
P" . ' .  

(1) c a t a s t r o p h i c  re ac'tion which was mainly 
A 

C" 

' 
f -  + 

c h a r a c t e r i z e d  by a d x i e t g ,  aggr'essiveneaa or r e f u s a l s ;  G 

3 .  . i f * 

(2) d e p r e s s i v ~  mood which manifested i s s e l f  by dis- 
1- \ 

- 3  G , ... 8 

couragementi anticipation o r  d e c l a r a t i o n  gf incapacity o r  

f i f $ e e n  s u b j e c t s  a d  i n d i f f e r e n c e  r e z c t i o n  . i n  s i x  
d 

.-- 



behavior  and d i f f e r e n t i a l  s c o r e s  was found. The 

r e l a t i o n s h i p  was p a r t i c u l a r l y  ev iden t  i n  t h e  i n d i f f e r e n c e  1 
r e a c t i o n  group where a l l  subjecb ". tr who p r e s e n t e d  such an 

I 

emotional  behavior  f i n i s h e d  t h e  $ e s t  wi th  a'DS lower 

t hen  t h e  median of t h e i r  r e s p e c t i v e  group. 

I n  z ~ z l y z i n g  t h e  performance i n  a c t i v i _ t i ~ s  ~f - - -- 

d a i l y  l i v i 2 g  (ADL), t h r e e  s u b j e c t s  were eva lua ted  as  

keing independent i n  most spheres  of  a c t i v i t i e s .  Six 

sub jec t s  w e x  comple te ly  dependent i n  t h  t h e y  were 6 
unLb1e t o  c o ~ p l e t e  any a c t i v i t y  wi thout  a s s i s t a n c e  o r  

superv i s ion .  X e  other s u b j e c t s  were nore  o r  less 

Cependent ss t k e y  needed s u p e r v i s i o n  and/or z s s i s t a n c e ,  
0 

i n  p a r t  of  t b e  z c t i v i t i e s  e s p e c i a l l y  i n  d r e s s i n g  and i n  

t r r - n s f e r r i n g  f r o n  w&elcbai r  t o  Bed, ba th tub  o r  t o i l e t .  

'The chi squ& f o r  ADL was non-s ign i f i can t .  Table 15 

g ive s  a s u m a q  o f  t h e  r e s u l t s  de r ived  from t h e  a n a l y s i s  

jetween f u c t i o n ~ l  c h a r a c t e r i s t i c s  and d i f f e r e n t i a l  



Table 13 

Z e l a t i o n s h i p  Between Func t iona l  C h a r a c t e r i s t i c s  and 
_ D i f f e r e n t i a l  Score f o r  the Four Groups o f  Subjects 

Funct ional  c h a r a c t e r i s t i c  d f  c h i  square  F 

A t t e n t i o n  s p a .  

~ n o t r o n a l  behavior  

Performance i n  ADL , 2  0.2713 N& 
* 

Visuo-construct ive D e f i c i t s  Symptoms 

Visuo-cons t ruc t ive  s p p t o m s  are numerous, The 

z o s t  f e q u e n t l y  d i scussed  i n  the p e r t i n e n t  l i t e r a t u r e  

xere t h e  fo l lowing :  lack of capacity t o  represent 
I 

?e r spec t i ve ,  c o n t r a l a t e r a l  neglect, rounding of  acu te  

angles, c l o s i n g - i n ,  m i r r o r  image, macrographia o r  

~ i c r o g r a p h i a  and p e r s e v e r a t i o n  (Arrigon/et ale, 1964; , 

Zenton,  1952, 1958; C r i t c h l e y ,  1953; De kjur iaguerra  and 

~ { c a e n ,  fw; Gaino t tF  et el,, 1970; McFie et al., 1960; 

Wendilah~xsu e t  d. , 1968; Eie rcy  e t  a l . ,  1960 and 
<.', 

Yk-ringkon et al., 1966). Bn a n a l y s i s  of the presence 

~t- f  sbsence ef %he= sp~t-ms w a s  &&&ken in o r b z  to 

, - l . e ter- , inewhet l icLt-hada bearing on the subjects' 

le-riag ca2ac iz ies .  Appendix E includes some subjects' 
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drewing performances and gives examples of  t h e  visuo- 

c o n s t r u c t i v e  s p p t o n s  d e s c r i b e d  i n  t h i s  s e c t i o n .  

Lack of c e p a c i t y  t o  r e p r e s e n t  de&h w a s ' t h e  most 

f r e q u e n t l y  encountered  v i suo-cons t ruc t ive  symptom i n  the  

p r e s e n t  s t u d y :  twenty-two s u b j e c t s  p r e s e n t e d  t h i s  

d e f i c i t  . Ho c o m e  l z t  i o n s  were f o m &  between t h e  presence 

of t h i s  dys=h_?Ft;iorr arrd imprmrnent on t h e  -t?est-. - - - -- --- 

C o n t r a l a t e r e l  n e g l e c t  was u s u a l l y  a s s o c i a t e d  with r i g h t  

b r z i n  damage i n  right-handed 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 ,  it appesred i n  t h e  des igns  of 12 out of t h e  

RBD p a t i e n t s  ?ad 'was absent i n  all LBD s u b j e c t s '  

serTormances. :;a s i g n i f i c a n t  r e l a t i o n s h i p  between 

2 x s e n c e  of z o n t r z l a t k r a l  n e g l e c t  and d i f f e r e n t i a l  

16 

t h e  

score  

wzs es t ab l i sheG.  

i lowding of acu te  angles was descr ibed  by 

a m a n i f e s t a t i o n  o f  young 
-a 

chilL-en designs, It wes bypothesized that s u b j e c t s  who 

? r e s e n t e d  this Q s f l m c t i o n  would be more s e v e r e l y  

impaired The otters uld t h e r e f o r e  might n o t  improve 

aa m c h  on t k e  t e s t .  Eowever, no such a s s o c i a t i o n  was 

"ound. Closing-in was especially appment in the block 

zo~struc~Fo~ t a s k s  of -nine s u b j e c t s .  This sg~lp ton  wes 
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with t h e  task of copying a model. Ph,e h y p o t h e s i s  of a . 

s o r e  seve re  d e f i c i t  was again put forward b u t ,  as 

happened i n  t k e  p rev ious  c a s e ,  no s i g n i f i c a n t  

c o r r e l a t i o n  was found between t h e  presence o f  c los ing- in  

and t h e  sub2ec t s  ' d i f f e r e n t i a l  sco res .  Wirror-image was 

a l s o  2. si,q o? d e f e c t i v e  p e r c e p t i o n  of s p a t i a l  r e l a t i o n -  
- - - - - - - 

s h i p s .  It was found in -  e i g n t  sub jec t s ,  Although the  

r e  l e t  ionsk ip  5 e t ~ e e n  mirror-image and improvement on t h e  

t e s t  wes n o t  d e f i n i t e l y  s i g n i f i c a n t ,  it was extremely 
- - 

s c l o s e  t o  being s i g n i f i c z n t ;  mirror-image. might t h e r e f o r e  

have. had irtf luence t h e  d i f f e r e n t i a l  s c o r e  t h e  

s u j j e c t s  wko presen ted  t h e  symptom *- 

, X e c r o ~ r a p k i ~  pnd n i c r o g r e p h i a  were p r e s e n t  

r e s p e c t i v e l ~  i n  seven a d  t h r e e  sub jec t s .  Bowever, no 

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

s y z q t o n s  and 2 i f f e r e n t i a Z  s c o r e s  were e s t a b l i s h e d .  i 

c o r r e l a t i o n s  

found 

between t h e  

Tresence of p e r s e v e r a t i o n  m d  r e s u l t s  on the  t e s t  were 

e s$ab l i shed .  ,The relationships between visuo- 

construst i .ve s ~ p t o r s  d i f f e r e n t i a l  scores m e  

presented L 2  Tzbie  I4. 



Relationships Between Specific Visuo-constructive 
Symptoms and D i f f e r e n t i a l  Score f o r  the Four Groups 

of Subjects 

Visuo-constructive symptom df chi square -5 F 

I n c a p a c i t y  t o  reproduce 
depth 

1 S o n t r a l a t e r a l  neglect .  

- Rounding of acute  angles 1 1 . 3749 NS 

Closing-in 

Mirror-image 

Macro and micrographia 

Perseverat ion 1 0.0388 NS 

Fa is  s ,zptan was present i n  RBfl subjects only; 
t h e  relstionski? app l i ed  t o  this group of subjects. 



Chapter 5 

DISCUSSION 

. ' D i f f e r e n c e s  i n  learn in^ accord in^ t o  
Hemispheric S i d e  o f  Lesion 

q u a n t i t a t i v e  d i f f e r e n c e s  were found i n  t h e  l e a r n i n g  
J" 

c a p a b i l i t i e s  of b ra in - in ju red  s u b j e c t s ,  based on t h e  
- - - 

hemisphere which was in ju red .  S t a t i s t i c a l  analysis 

showed that ipprovement of performance was e s s e n t i a l l y  
--i. 

the  same f o r  both t h e  l e f t  and t h e  r i g h t  brain-damaged 

groups.  It was t he re fo re  concluded t h a t  b ra in - in ju red  

hemiplegics  p r e s e n t i n g  mme v i suo-cons t ruc t ive  problems 

could  l e a r n  through r e p e t i t i o n  of  c o n s t r u c t i v e  tasks, 

whatever t h e  side of  t h e i r  i n j u r y .  . 

, There had been r e p o r t s  of q u a n t i t a t i v e  

differences i n  t he  learning process of b ra in - in ju red  

s u b j e c t s  based on the s i d e  of  t h e i r  lesion. Marrington 

2% al. (1%6:78) s t a t e d :  
- 

$he r e s u l t  ere c o n s i s t e n t  wi th  the 
"ypothesis that%@ l e f t - s i d e d  case 
benefit fron t r a i n i n g  in t h e  s t r a t  
drawing the t e s t  f r ' p r e  of a cube and 
differ in fbfa r e s p e c t  from right-sickif . 

- 

zases (whose d i f f i c u l t i e s  lie elseuhere). 
J 

This conclusion was then conf i rned  i n  the .  atudies of 



a ,.In t h e  p resen t  s tudy,  d i f f e r e n t  procedures were 
. 

used which might exp la in  t h e  di*rences between t h e  

r e s u l t s  obtained and those  appearing i n  some of t h e  

l i t e r a t u r e .  F i r s t ,  e l l  s u b j e c t s  who met t h e  c r i t e r i a  of 

s e l e c t i o n  a d  who obtained a score  lower than 80 pe r  cen t  
- - pp - - - -- - - - -- - - -- -- 

,on t h e  T n i t i a l  visuo-construct ive d e f i c i t  t e s t  were 

included* i n  t h e  s tudy,  r ega rd l e s s  of t he  s e v e r i t y  of 

speech problens ~tnd of s e n s o ~ i - w t o r  dpfunet ions  -in We-  

prefe r red  hand, This might have l ed  t o  groups t h a t  were 

more s i m i l a r l y  a f f ec t ed  regarding t h e  s e v e r i t y  of  t h e i r  

b r a i n  l e s ions .  The t r a i n i n g  per iod i.n t h e  p resen t  study 

was extended over  t e n  s e s s ions ,  while i n  previous  s t u d i e s  ,' 

training was ,done in a single sess ion.  F i r r a l l y , , s co re s  

were evaluated by an independent judge which was- a l s o  t he  
L 

, ease i n  Warrington's &udy but not  i n  t h e  o t h e r  repor t s .  

being 

ob jec t ive  cons ider ing .  the f a c t  t h a t  t h e  inae~ender r t  

more 

judge did not harkany i n fo rna t ion  on t h e  subjects nor 

on the '&rpose of the study. 

Some quest ions  were however l e f t  unanswered, 

brain-darnage& s u q e c t s  showed a. tendency t o  forget what 
- - - - - - - 

d 

they had le&d Sut that l e f t  brain -ged patients 

showed better r e t e n t i o n ,  Izl the  t e n  days t r a i n i n g  
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85 

period, on ly  two s u b j e c t s  f a i l e d  t o  show an5 improvement; 
A 

both were i n  t h e  l e f t  brain-damaged group (see Appendix c). 
Zv iden t ly ,  t h e s e  two .cases  could not suppor t  a conc lus ion  

denying D i l l e r t s  t h e o r y ,  bu t  they  should  be mentioned. 

It must a l s o  be noted  t h a t  both those  s u b j e c t s  had low . * --- - 

rni t ia1 s c o r e s  which probably  i n d i c a t e d  severe  dys fuoc t ion  

in t h e  sphere .of v isuo-cons t ruc t ive  t a s k s ;  t h e i r  i n i t i a l  
.3--. 

- -* scores+&%e r e s p e c t i v e l y  36 and 15. I n  contract, two- .--. /-- - - - - - - - - 

- 
. - 

o t h e r  s u b j e c t s  had lower i n i t i a l  s c o r e s  (32 ~ n d  33) and 

bo th  o f  them conp le ted  the t r a i n i n g  se*$sion with 
. c 

r e s p e c t i v e  f i n a l  scores o f  62 and 74.. - 

r 

I n  s t u d y i n g  t h e  learning t e n d e n c i e s  of both  

groups o f  s u b j e c t s  (see.- 6, p . ' 6 3 ) ,  it b a n  be seen 
: 
4 

' t h a t  s l i g h t  fluctuations of daily mean s c o r e s  occurred  - 
5 
3 

i n  both r i g h t  and l e f t  brain-damaged groups;  t h e  upward I- 

trend of t h e  scores &s however c o n s t a n t  i n  Goth- groups. 
- 

In order t o  d e t e r n i n e  whether both g r o u p s - d i d  o r  d id  n o t  
I J 

r e t a i n  what they had been learning, r e p e t i t i o n  of t h e  I 

re s t  somcj days a f t e r  t h e  f inal s e s s i o n  would have been 
f' a 

neceasa*. T h i s  was u n f o r t u n a t e l y  n o t  done i n  the 

present investigation and no conc lus ions  could be &am 1 
- - - - i 

I 
concerning r e t e n t i o n  o f  learned m a t e r i a l .  . L 



Differences in Learning Between 
b a i a e d  and 303-trained Sub,jects I 

Another i n p o r t a n t  r e s u l t  of  t h e  p r e s e n t  study 

inas t h a t  a significant d i f f e r e n c e  occurred  between i n i t i a l  

and f i n a l  sco?es in a l l  groups,  a l though t h e  t r a i n e d  group 

showed e s i g i f i c e n t l y  g r e a t e r  improvement. From t h e  
- - --- - -- 

~ n s e t  o f  t h e  project, it wak understood that ' a l l  groups 

ziould tend t o  show some improvqment. The mean post-mfset 

:in5 of the cere bro ' i ascular  a c c i d e n t  was, r e l a t i v e l y  

s h o r t  for t h i s  t n e  of  handicap (mean: 12.40 weeks); it 

was accepted by many investigators t h a t  some k a l i n g  took 

-,lace i n  t h e  first months Tollowing a b r a i n  injury. 

&&hernore, e v e r y  p a t i e n t  was being  t r e a t e d  daily in 

rjhysical and/or occupetional therapy and when necessary, 

i n  speech therzgy.  These t r e a t m e n t s  would probably have 
-I 

had a beneficial e f f e c t  on t h e i r  condi t ion .  The f a c t  

t h s t  the t r a i n e d  group had a g r e a t e r  f i n a l  s c o r e  than 

A- - e  .- con- t ra ined  gkoups led t o  t h e  conc lus ion  that d a i l y  

zepe t  it i o n  of sin-g.le v isuo-cons t ruc t ive  t esks helped 

,su'c,;'ects : resenting d e f i c i t s  i n  t h i s  area to achieve 9 

a Set$or p e r f o r n m c e  o n 4 t h o s e  s p e c i f i c  taaks. This 

2zogran s e e ~ e d  t h e r e f o r e  t o  c o n s t i t u t e  a use fu l  t r e s t -  
* 

- 

tact, cons ide r ing  the fact t h a t  several authors  c i t e d  
- - - -- -- - - ---- -- 

-- -- - -- - - -- 
-- - + 

. . 
. :n th? i n t r o d u ~ t o ~ ~  c h a p t e r  have shown that perceptuo- 

xotor Q s f u n c t i o n s  xese related t o  poor performance i n  



a c t i v i t i e s  of d a i l y  living. 

I n  conpar ing  i n i t i a l  sco rks  (Table 5, PO GO), 

it can be s e e n  t h a t  t h e r e  were  variations smong t h e  - 
groups. The t r a i n e d  groups had a lower i n i t i a l  score 

(mean = 47) t h a n  t h e  non-trained groups (mean = 55-32]. 

R o m e  -8 s h o w  that similar imp&ement -occugred_in theL 

trained groups whatever t h e ,  range of  t h e i r  i n i t i a l  

sco res .  The improvement of t h e  u n t r a i n e d  group was a l s o  

s i n i l w ,  altzough s l i g h t n r a r i a t i o n s  occurred  according  t o  

the  range of their initial s c o r e s  (Figure  9 ) .  These 

r e s u l t s  i n d i c a t e d  t h a t  t h e  s u b j e c t s '  improvement p a t t e r n  

d i d  not  d i f f e r  i n  r e l a t i o n  wi th  t h e  range of their 

i n i t i a l  s c o r e s ;  t h e  f a c t  t h a t  t h e  non-trained group had a 

k igher  mean i n i t i a l  s c o r e  was t h e r e f o r e  n o t  a d e t e r -  

n i n a n t  f a c t o r  i n  t h e  s m a l l e r  degree of@provement of 

Differences of learn in^ Among Trained  S u b j e c t s  

Analysis of  t h e  r e s u l t s  ob ta ined  i n  t h e  
% 

p r e s e n t  study l e d  t o  t h e  fo rmula t ion  of ano the r  
6 

quest ion: ,  b y  d i d  some subjects wi th  low i n i t i a l  

s c o r e s  show d i f f e r e n t  improvement p a t t e r n s  than o t h e r  

s a b + e c t s  w i t h  s i ~ i 2 a r  scores an t h e i r  first t r i a l ?  Y 

l a r g e b  on mot ivz t ion  of t h e  p a t i e n t ;  on a physical  
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Comparison &tween I n i t i a l  and F i n a l  Scores of the 
Non-trained Group o f  Subjects Divided According to 

t h e  Range o f  T h e i r  I n i t i a l  Score 



F I N A L  SCORE 

RANGE OF IN~TIAL SCORES'\ 



l e v e l ,  he a l s o  s t a t e d  t h a t  it was r e l a t e d  t o .  (1) t h e  

s e v e r i t y  of t h e  i n j u r y ,  (2)  t h e  volume of t i s s u e  

a f f e c t e d ,  and (3)  t h e '  presence of ' compl ica t ing  f a c t o r s .  

In t h e  p r e s e n t  i n v e s t i g a t i o n ,  it was imposs ib le  t o  

determine wi th  accuracy  t h e  s e v e r i t y  and e x t e n t  of  t h e  

b r a i n  i n j u r i e s .  Th i s  was due t o  t h e  f a c t  t h a t  t h e  
T - 

s u b j e c t s  cane from d i f f e r e n t  r e h a b i l i t a t i o n  i n s t i t u t i o n s ,  

m d  t h e y  were n o t  all submit ted  t o  t h e  same d i a g n o s t i c  

neasures. As for compl ica t ing  f a c t o r s ,  which were 
I 

Luria's t h i r d  c o n s i d e r a t i o n ,  an a t tempt  was made t o  

v e r i f y  t h e  importance of some of t h o s e  by ana lyz ing  t h e i r  

r e l a t i o n s h i p s  wi th  t h e  s u b j e c t s '  d i f f e r e n t i a l  sco res .  

Only one o f  t h e  v a r i a b l e s  s t u d i e d  y i e l d e d  
t 

, s i g n i f i c a n t  results: the emotional  behavior  of the 4 

s u b j e c t s .  Apart  from t h e  f a c t  t h a t  both  s u b j e c t s  ; 

p r e s e n t i n g  c a t a s t r o p h i c  r e a c t i o n s  were i n  the  l e f t  
f bra in - in ju red  group, no d e f i n i t e  a t t r i b u t i o n s  of  \ 

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

according  t o  t h e  s ide  of the b r a i n  i n j u r y  as Gai r io t t i  

(29.72) had observed. S i g n i f i c a n t  c o r r e l a t i o n #  y e r e  

e s t a b l w ~ e d  between type  of emotional  behav o r  and r, 
differential s c o ~ s ,  Both s u b j e c t s  presenking - 

c dtastropkrhc _r_e_act_i-ons werexon.gthe group whose -- - ppp - - 

d i f f e r e n t i a l  sco re  was g r e a t e r  t h a n  t h e  median of t h e i r  

group. C a t a s t r o p h i c  r e a c t i o n ,  which made t h e  s u b j e c t s  



-- 

C 
- . -+- 

- 

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

seemed t o  be l i n k e d  t o  t h e  d e s i r e  t o  perform well .  - 
# % 

Although both s u b j e c t s  seemed anxious ,  the$ d i d  n o t  r 

?- r e fuse  t o  perform t h e  t a s k s  as i s  sometimes seen m . ' 

t h e s e  c a s e s  according  t o  d a i n o t t i .  The smal l  number of  

s u b j e c t s  p r e s e n t i n g  t h i s  p a r t i c u l a r  behavior  made it 

$iff i c u l t  t o  draw d e f i n i t e  c&clusiona,  however t h e  

p r e s e n t  r e s u l t  could imbly t h a t  t h i s  type o f  r e a c t i o n ,  

when no$ accompanied by refusals,- could i n c i t e  the  

, s u b j e c t  t o  a h e t t e r  performance. Those s i b j e c t s  d i d  n o t  

accep t  f a i l u r e ;  they wanted t o  succeed and may t h e r e f o r e  . 
have been more n o t i v a t e d  when performing a t e s k .  

' * On t h e  o t h e r  hand, i n d i f f e r e n c e  r e a c t i o n  seemed 

s o  y i e l d  q u i t e  b i f f e k e n t  r e s u l t s .  A l l  s i x b u b j e c t s  

showing t h i s  t y p e  of  behavior  h8d low' d i f f e r e n t i a l  
I 

scores .  These p a t i e n t s  show@ i n d i f f e r e n c e  towards 

t h e i r  d i s a b i l i t y  o r  t h e i r  performance ; t h e y  were 

, a p a t h e t i c  and d i d  riot seem t o  be d i s t u r b e d  by t h e i r  
, I) 

?OOP per fornence  o r  t h e i r  'f a i l u r e s .  T h e i r  e r r o r s  dfd  

no t  seem t o  d i s t r e s s  them. The l a c k  of mot iva t ion  of 

these  p a t i e n t s ' m i g h t  e x p l a i n  t h e i r  l o w ' b e s u l t s .  

Subjects showing a depressive mood were divided - 

l e m n e r s ,  --- - - -- - 

Temporqy d e p r e s s i o n  m i g h t  be cons idered  a  usual f 

r e a c t i o n  e s p e c i a l l y  when, as i n k a l l  t h e  p r e s e n t  cases, 



such an injury was r e l a t i v e l y  r e c e n t ,  'Depress ive  mood 

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

t h e  p r e s e n t  s u b j e c t s .  It may be hypothes ized  however, 

t h a t  prolonged depress ion  might decrease  mot iva t ion  

and be a s i g n i f i c a n t  f a c t o r  i n  t h e  success  o r  f a i l u r e  

o f  f u t u r e  t r e a t m e i t  p r o p a m e  . 
S e v e r a l  variables t h a t  were n o t  s t a t i s t i c a l l y  

r c o r r e l a t e d  wi th  improvement deserve  d i s c u s s i o n .  L u r i a  
y-4' 

(l963) had paintea o a t  t h a t  an o l d e r  person's injures - ?-q - 
b r a i n  had fewer  powers of compensation and r e s t p r a t i o n  

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

young person. Wylie (1964) s t a t e d  t h a t  o l d e r  brain- 

i n j u r e d  s u b j e c t s  were eva lua ted  as being  mohe d i s a b l e d '  
9' 

on admission t o  a  r e h a b i l i t a t i o n  c e n t e r ;  i n  a d d i t i o n ,  

t h e i r  r e h a b i l i t a t i o n  p o t e n t i a l  was lower t h a n  younger . 
hemiplegics .  P e s z c z p s k i  (1965) &approved t h e  view +-% 
t h a t  younger p a t i e n t s  had a b e t t e r  p rognos i s ,  but he 

added t h a t  aged h e m i p l e g i c ~  could be r e h a b i l i t a t e d  t o  

some degree of independence. 

In  t h e  p r e s e n t  study, no corre la t i -ons  were 

established between age and l e e n i n g  c a p a c i t i e s  of the 

brt&+inJtired sub5e&s, Even i f  fhe age r e g e  was wide e r  b 
- I_(frm ~ p 8 ~ ~ ~ n a l d ~ , i t _ ~ h ~ ~ - _ b e 1 1 o ~ d ~ t h _ a t ~ 7 ~  d--pp- L 

o f  t h e  subjects f e l l  i n t o  t h e  50 - 75 y e a r  old 

category. %th the  youngest an t h e  o l d e s t  p a t i e n t s  4 



were i n  the RBD t r a ined  group. The youngest subject  was 

32 y e a r s  o l d ;  her i n i t i a l  score was 44 and she completed 

thg t r a i n i n g  sess ions wi th  a  spore of 56 ( d i f f e r e n t i a l  
J 

'score: 12). The o ldes t  s t e e d  with a score of  66 and 
d 

h e r  f i n a l  score was 87 ( d i f f e r e n t i a l  score:  21). I n  

bo th  these cases ,  as  well as i,n a l l  o ther  cases,  k i a  - - - - - - - - 

and Wylie ' s statements were not substanhiated. 

Another  f a c t o r  considered was the  e f f e c t  of the  

' t h e  lapse since the onset of the irijury. In the present 

study,  it was of six t o  t h i r t y  weeks; 75% of the  

subjec ts '  post-onset time was i n  a  r p g e  of s i x  t o  

f i f t e e n  weeks. Had there  been more time between the 

onset of the  b ra in  injury and the  t e s t i n g  o r  t r a i n i n g  

sess ions ,  t h e  TesuLts might have been different for it 

las already bzen s t a t e d  t h a t  chances of  recuperation 
4 

were grea ter  i n  the e a r l i e r  stages of the  disease,  It 

.should be entioned however t h a t  Willihs (1967) did P not f i n d  e la t ionships  between time lapse s ince the  

bra in  injury and a b i l i t y  upper *extremity 

9 dressing s k i l l s ,  

As mentioned previously,  severa l  authors had-: 

* s ta ted that senso- and perceptuaL d e b i t s  had a 
-ti 

detrimental  e f f e c t  on the r e h a b i l i t a t i o n  prognosis of 
- - ---- -- - - pp -- - -- - 

hemiplegic patienta. However, no s ign i f i can t  negative 

cor re la t ion  between hese d e f i c i t s  and i n i t i a l  and t 



~ - - - - - -- - -- - - - -- 

f i n a l  scores  was established i n  t he  p re sen t  s6udy. M a n y  

f a c t o r s  could be responsible  f o r  these  r e s u l t s ,  The 

zos t  obvious one would be t h a t  no c o r r e l a t i o n  e x i s t e d ;  

Lowever, t h i s  explanat ion must be r e j e c t e d  f o r  many 

authors  have e s t a b l i s h e d  such a s soc i a t i ons ,  b o t h e r  

and s e v e r i t y  of visuo-construct ive -8; t h e  f a c t  

that t h e  p resen t  t e s t  was similar t o  t e s t s  va l ida t ed  by 

s e v e r a l  authors  does not  support such a conclusion. A 

t h i r d  f a c t o r  which might be responsible  f o r  t he se  r e s u l t s  

was t h e  small number of sub jec t s  i n  each group; t h i s .  was 

z poss ib le  cause consider ing the complexity of 

neurological  v a r i a b l e s  involved when t h e  b r a i n . 7 ~  

injured, P i n a l l y ,  t h e  results might be due t o  t h e  f a c t  

t h a t  visuo-construct ive d e f i c i t s  were t h e  mani fes ta t ions  

of m a n y  types o f  d e f i c i e n c i e s  such aa d i f f i c u l t i e s  irr 

perceiving space,  i n  o r i e n t i n g  one ' s  own body in s m c e ,  
i 

Dr dysfunctions of apraxic  o r  agnosic na ture ,  Such a  

conclusion i s  supported by the research  p r e s e n t e d ' i n  t h e  

first part  of the, review of  t h e  l i t e r a t t b e  where the 5 . 
nature of visuo-construct ive d e f i c i t s  i n  bra in- in  jured 

a d x l t s  is discussed, 

se~so r i -mo to r  performance of hemiplegics. b o n g  those ,  



m 
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97 
were t h e  presence of muscle tone changes, v i s u a l  field 

w. 

de fec t s  , speech dysfunct ions  'and some a s soc i a t ed  disease*. 

lione o f  those symptoms seemed t o  a f f e c t  t h e  visuo- 
B 

cons t ruc t ive  performance of t h e  sub jec t s .  Among those  

symptoms, v i s u a l  f i e l d  d e f e c t s  seemed p a r t i c u l a r l y  ,' 
important t o  consider ;  however, it was shown t h a t  4 
t r a i n i n g  se s s ions  than  s u b j e c t s  without such v i s u a l  

problems. The number of hemimopsic p a t i e k s  was small a, q 
- - 

(s ix sub jec t s  out of th i r ty- two)  and t h i s  might Pave 

cont r ibu ted  t o  the  non-signif icant  co r r e l a t i on .  Further- 

ziore, i n  a l l  diagnosed cases  of hemianopsia, t h e  models 

were placed s l i g h t . 1 ~  on t h e  non-blind s i d e  and t h e  

L 
sub jec t s  were asked i f  they could see t h e  model proper ly  

before they were t o l d  t o  st&. For%unately, no 

hemianopsic p a t i e n t  su f f e r ed  from g loba l  aphasia,  

The hemiplegic p a t i e n t s '  performan&, i n  
r 

a c t i v i t i e s  o f  daily l i v i n g  was frequent* used ag t h e  
f * 

measure of progress  i n  t h e i r  r e h a b i l i t a t i o n .  -, (Anderson, 
2 

1967,  elma an and Wilber ,  1962, Sarno, Sarno and ~ e v i t a :  

1973, Taylor e t  e l , ,  I969 and Wylie, 1967). Several  
* 

authors  c i t e d  i n  t h e  i n t p d u c t i o n  have assoc ia ted  t h e  
. c- 

presence of  perceptuo-motor dysfunctions with poor 
4 

- -- -- - - -- ----- - 

performance i n  a c t i v i t i e s  of dailyi. l iving. These 

reasons motivated t h e  study of c o r r e l a t i o n s  bet wee^. 



p e r f o m a n c e  i n  t5is a r e a a n d  d i f f e r e n t i a l  scores which, 

?-owever, d i d  no t  y i e l d  s i g n i f i c a n t  r e s u l t s ,  Th i s  might - 
5e exp la ined  by t h e  f a c t  t h a t  s e v e r a l  p a t i e n t s  were i n  

t h e  e a r l y  s t a g e s  of r e h a b i l i t a t i o n .  A s  Lorenze and 0 . 
Cancro (1962) po in ted  'out ,  u n s a t i s f a c t o r y  performance in -  . 
a c t M  d i e s  of ciaily l i v i n g  i n  t h e  f irst  f e w  weeks a f t e r  

admission n q  be due t o  " ' lack of awareness r a t h e r  t h a n  
- - -- - - - 

a c t u a l '  i n a b i l i t y ,  " Another reason f o r  t h e  non- 

significant r e s u l t s  might be t h a t  ADL r a t i n g s  were 

subject ivs and rr* eval uat'iorr f o m  was w i d e l  y accepted 

and ' s tandardized ,  f o r  t h e  ADL e v a l u a t i o n  of every 

and used 

could be 

Donalson 

(Donalmn, Wagner and Gresham, 'IW3). It 

u s e f u l -  i n  f u t u r e  s t u d i e s  on t h i s  a s p e c t  t o  use + 

e t  a l e ' s  form which was c o m p l e t e , - o b j e c t i v e  

s u b j e c t ,  

C o r r e l e t i o n  of s u b j e c t s f  performance kLth t h e  

t E e  of  v i suo-cons t ruc t ive  d e f i c i t s  e x h i b i t e d  i n  t h e i r  

drawings and c o n s t r u c t i o n s  did no t  y i e l d  s i g n i f i c a n t  

r e s u l t s ,  No d e f i n i t e  r e l a t i o n s h i p s  were e s t a b l i s h e d  

Setween the presence of mi.rror-imaging and low improve- 
' 

x n t  on t h e  t e s t ,  but t h e r e  was some i n d i c a t i o n  t h a t  
. . 

problems i n  t h i s  area cou ld  l e a d  t o  d i f f i c h l t i e s i n  

improve%ent. In the  $resent i n v e s t i g a t i o n ,  no efforts 

- - -  x e _ r e r n a d e A _ i ~ d u c e  s e l f - c o r r e c t i o n  or- re -educat ion  of 

% any particular d e f i c i t  ih any o t h e r  than through simple 

daily r e p e t i t i o n  of t h e  taeka. It could  be hypothes ized  



-- 
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aoEe a p e c ~ f i e  sy~ptons would respond b e t t e r  to 
I 

. . r n a e s t i ~ a t i o n  v a s  r iot  in t h e  scope of t h e  present 
(P 

study. 



Ghepter 6 

The ~ e s u f t s  ob ta ined  in the p re sen t  study 

i n 9 i c ~ t e d  t t ~ :  k e o i p l e g i c  subjects suf fer ing  from 

v i s u o - c o n s t r u c t i t ~ e  deficits did benef i t  from t r i i n i n g  
- - - - - - - - 

t k r o u @  repetition of simple v i suo-cons t ruc t ive  tasks .  

T h i s  treatmen? procedure d i d  h e l p  hemiplegic p e t i e n t s  to 

I sp rove  tkeir p r f o n a n c e  on these tasks t  whether t h e i r  

Sevezel s u t h o r s  bave e s t a b l i s h e d  t h a t  perceptuo- 

& o t o r  d y ~ f ~ c t i o a s ,  xhich i nc lude  v i suo-cons t ruc t ive  

S e f i c i t s ,  =e Lizked t o  d i f f i c u l t i e s  i n  the  performance 

of a c t i v i t i e s  of tizZl7 l i v i n g ,  It h a s  a l s o  been 

e a t a b k i s h e d  t k z t  t h e  fine: a i m  of r e h a b i l i t a t i o n  of the 
f , 

t.=iple@lic g a i e n t s  i s  t o  help them achieve optimal * 
iz.5ependence in t h e i r  d a i l y  life a c t i v i t i e s .  It could 

t S e ~  be concluiiefi t h a t  psocedurea designed to overcome 
,-----A 

t i  wu- p perceptuo-aotor dysfunctions of t h e  hemiplegic 

p a t i e a t s  L-e a u s e f u l  p a r t  o f  their r e h a b i l i t a t i o n  

k e e i ? i e g i s  g 2 5 F e z t a  cou l6  inprove in t h e  a r e a  of . 



L v e  -dysftmctionu wbzthcr they  were left 

or right brain-damaged, and (2)  d a i l y  training i n  t h i s  

=ea was useful i n  order: t o  improve , the  patients' 

per fomance .  -%her i nves t iga t ion  i n  t h i s  area is 

necessary. This t n e  of t r ea tmen t  would be of no 

p r a c t i c a l  value i f  t he  ' sub jec t sad id  no t  retain what they 

tasks grea te r  improvement. Studies  

t h e s e  areas  should  prove benef ic ia l  i n  t h e  establishment 

of u s e f u l t r e a t a e r &  procedures .  Other areas  o f  research,  

i n  conjunct ion  with type  of dysfunction, would be t o  

i k & s t i g a t e  r w s  whereby t h e  prognos is  regarding 

h g r o v e n e n t  of  t h e  s u b j e c t s  on v i suo-cons t ruc t ive  t a s k s  

cou ld  be e s t a b l i s h e d  ~ i t h  some degree of accuracy. T h i s  

i s  a d i f f i c u l t  q u e s t i o n  b u t  i t  would Lbet usefu l  t o  know 

vkicb s p p t o n s  or  behaviors  n ight  be detr imental  t o  

l e z r n i n g  s o  t h a t  t h i s  t m e  o f  t r e a t m e n t  could be used 

Gore  i n t ens ive17  with t he  hemiplegic sub jec t s  who 

Lave  t h e  greatest  cbvlces of  success, be-cause t h i s  type 

of t r e a t m e n t  requires p e a t  effort and%aotivation on 

t h e  p& sf t h e  p a t i e n t .  In t h e  present study, 

.attsapta were zade t o  find c o r r e l a t i o n s  between 

agecLfic c i in iea l ,  ayzp%oms, f u n c t i o n a l  characteristics 

3233 ~ € r - - z 0 1 1 s t m ~ - '  , v l v e  ' m o m ,  and impl.ov---vnly- ---- 

3ne v=izble yLe ldgd  signif icant  r e s u l t s ;  t h e r e  was a 



s i 5 n i 9 i c a n t  r e l a t i o n s h i p  between t h e  type  o f  emotional  - 
behavior of the s u b i e c t s  and theirc  improvement with 

t r a i r i ing .  Su5Gects p r e s e n t i n g  a c a t a s t r o p h i c  r e a c t i o n  
, 

seeneh t o  have greater motiva t ion  and improved more 

than subjects w i t h  i n d i f f e r e n c e  r e a c t i o n s .  

5ehavior  o f  t h e  su5;ects  b e f o r e  u s i n g  t h i s  h e  o f  

t r e a t m e n t ;  with t k e  i n d i f f e r e n t  p a t i e n t s ,  t h i s  t r e a t m e n t  
- 

s e e z e d  to be o f  ? k i t e d  value.  &A 

No other v ~ i a b l e  y ie lded significant results ;' 

this nay be due t o  t h e  f a c t  t h a t  t h e  es t ab l i shment  of 

suck correlations was not t h e  main purpose o f  t h e  s tudy.  

L.n s e l e c t i n g  t h e  p z t i e n t s ,  no spec ia l  emphasis w a s  

?ut 02 s e l e c t l a g  patients suffering from henimops ia ,  

f l z c c i d i t y ,  c los ing- in  o r  any o t h e r  symptoms; con- 

sequent ly ,  t h e  n m 5 e r  of s u b j e c t s  p r e s e n t i n g  each o f  

t t e s e  s p e c i f i c  s g a p t o a s  was l imi ted ,  which made 

ssieztific c o n s l u s i m s  impcssible t o  draw. r 

&on,- z e k a b i l i t a t i o n  workers i n t e r e s t e d  i n  t 

p r c e p t u o - l o t o r  dgs func t ions  i n  the brain-damaged a d u l t s ,  
t 

3 c s u g ~ t i o n a l  tkerzpists a r e  a o s t  c l o s e l y  a s s o c i a t e d  with 

3 i spensa  t r e a t s e c t  to a g r e a t  number of  hemiplegics 
-- 

e s c 4  jet, is i s  ?ope3 t k t  f u r t h e r  r e s e a r c h  i n  the 



v 

t r e a t a e n t  procedures  appl ied  t o  perceptuo-motor 

djrsfmctFons xi11 z l l o w  increasingly more e f f i c i e n t  

t r e a t s e n t  f o r  tke thousands  o f  people who sustain a 
* 

s t r o k e  each ye=. 
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ZSZ TZL3013I .A:  Visual  Q s f u n c t i o n  i n  which t h e  o b j e c t s  
seem t o  g e t  f a r t h e r  and f a r t h e r  from t h e  
s u b j e c t .  

VISGO-CONSTRUCTIVE DEFICITS ( c o n s t r u c t i v e  apraxia) : 
Dis tu rb tnce  which appears  in formative a c t i v i t i e s  
(arranging, building, drawing) and i n  which t h e  
s p a t i a l  part o f  t h e  t a s k  i s  missed although there 
i s  no a p r a x i a  of s i n g l e  movement. , 



\ BIBLIOGRAPHY 

hdepson,  E.E. (1967). "The Significance of P a r i e t a l  
Lobe in Bemiplegia. Hawaii Med. J. a : l4 l -145 .  

and Cboy, E. (1970). "Pa r i e t a l  Lobe Syndrome 
i n  Hemiplegia." Amer. J. Occup. Ther. E:l3-18. 

Arseni, C., Voinesco, I., and Goldenberg, M. (1958). 
"Considdrations c l i n i c o s t a t i s t i q u e s  s u r  l e  
syndrome p a r i d t a l  d a ~ s  l e s  tumeurs ckr6brales." 
R e v .  Xeurol. [Paris)  %:623-638. 

Assal, G. and Zander, E.  (1969). "Rappel de l a  
sympt omatoiogie ~neuropsychologique de s l6sions 
hchisphdriques droi tes ."  Arch. Suisses  Neurol. 
Neuroch. Psgchiat. ~ 2 1 7 m .  

Barbeau,  G.Z. and Pinard, A .  (1963). 
ind iv iduel le  dt i n t e l l igence  
h s t i t u t  de Xecherches Ysgcholo~ques .  

Eender, M.S. and Teuber, H.L. (1948). "Spat ia l  
OrganZzation of Visual Perception Following 
1nju .z~ t o  t h e  Brain. " Arch. Neurol. Psrchiat .  
3: 39-62, 

?.enson, D.P. and Barton,  M, J, (1970). "Disturbances i n  
C o n s t r u c t i o n a l  Activity.  "  ohe ex 6:19-46. - 

L 

S n t o n ,  A.L. (1962). "&e Visual - ~ e t e n t i o n  Test as a 
Constructional bexis Task." Confin. Neurol. 
22:14f-145. - 

(1307). "Constructional Apraxia and the  Minor 
Eenispher-emn Confin, Neurol, 29:lt16. - * 
1 HI+ pr&e constructive tri- 

d i ~ e n s i m m e I l e ; ' ~  Rev. Psychol.. Appliquee 18: - 
- - - 63 53 --- -- - - 

(l?.i5a). "Corstructional  Apraxia: Some 
Braswexd  a e s t i o n s , "  In: Benton, A.L, (Ed,) - 



Contribution t o  C l in ica l  Neuroloa.  Aldine Press  
( C h i c a g o )  pp. 129-141. 

A.L. (1969b). "Disorders of S p a t i a l  
Orientation." In: Vinken, P.J. and ~ r ~ e n ,  G.W. 
Handbook ~f clinical Neurology. Amsterdam: & 

Berth-Holland Publ. Vol. 5 ,  pp. 212-228. 

(1970). "Hemispheric Cerebral Dominance. 'I 

Isr. J. Red, Sci.. 6:294-303. 

and PogeT, H.E. (1962). ' t m e e - T i m e n s i o n ~ p ~ L ~ o L ~  
Constructional Praxis." Arch. Neurol. 2:347-3%. 

H.G. ,  Belrnont, I., Re i l ly ,  T. and Eelmont, L. 
(1961 ) . "Visual Ver t i ca l i ty  i n  Hemiplegia. tt  

h h ,  8ettl.ol. 2:334- ' t23.  

J.E. and Gazzanica, G. (1965). "Cerebral 
Comissurotomy i n  Man. Minor Hemisphere 
Dominance f o r  Certain Visuosp-atial Functions. " 
J, Meurosurq. 23: 3%-399- i 

Critchley,  M. (1959. The P a r i e t a l  Lobes. Hafner 
Publ. Co. (N.Y,). 

De Ajuriagnerra, J., ~e'caen, H. and Angelergues, Rw 
(1960). "Les apraxies. ~ a r i C t 6 s  c l in iques  et 
l a t g r a l i s a t i o n  I6sionnelle." Rev. Neurol, 
( P a r i s )  - 102 : 566-5%. 

. . tex c&bral, 
Etude neuro-psycho-pathologique. P a r i s  : 

Dee, H.L. (1 9 0 ) .  t ' ~ i suocons t ruk t ive  and Visuo- 
perceptive Deficit i n  Pa t i en t s  wi th  Uni la teraI  
Cerebral Lesions." Neuropsychologia g:305-314. 

and Pontenot, D.J. (1969). "'Use of the  Non- 
prefe r red  Eand hn Graphornotor PePformance. A 
Methodological Study. I' Confin. Neurol. 31: '- * 

27 3-28O+ 

p a t i e n t s  wi th  u n i l a t e r a l  Cerebral Disease." 
C o r t e x  - 5:261-272. 



J 

3e Zenzi, E. znd Pagl ion i ,  P. (1967).~ "The Relat ion- 
sh ip  between Visuo-spatial  Impairment and 
Construct ive Apraxia." Cortex - 3:327-342. 

D i i l e r ,  L. (1958). "Brain Damage, S p a t i a l  Or ien ta t ion  
and 3 e h a b i l i t a t i o n .  " In: Freedman, S. J. ( ~ d .  ) 
The Neuropsych.lolow o f 3 p a t i a l l g  Oriented 
b e h w l o r .  111. : The Dorsey Press .  

D o m e t h  , R .Po (1968). "Construct ional  P rax i s  and 
Visual EercepLion rin School Children,- I t  

- -  -- 

J. Consult. Clin.  Fsychol. 2:186-192. 

3onalson, So?/. , Wagner, C.C. and Gresham, G.E. (1973). 
"A Uni f i ed  ADL Evaluation Form." Arch. Phgs. 
Iqed, Zehab i l .  54: 175-180. - - 

i ~ ~ p u i s ,  M. (1959). Le reedapta t ion  mkdicale. ~ o n t r d a l :  
Ed i t i ons  Interrnonde. 

3 r e d e r i k s ,  J.k.1.T. (1969). "The Agnosizs: Disorders of 
PerceptuaL 2ecognition." In :  Vinken, P.J. and 
Bruyer., 5 I .  Eandtook of m i n i c z l  Neurolom. 
Ansterdrm: i";orth-Eolluld X b l .  Vol. 4,, 
pp. 135-267. 

Gzino t t i ,  G. (1972). "Zaotional  Behavior and 
3enispBeri.c Side of Lesion." Cortex g:41-55. 

and Tiacci, C .  (1970). "Pa t t e rns  of Drawing 
D i s a b i l i t y  i n  Right and Left  Hemiplegic 
Pa t5en t s .  'I 3europsgcholoaia - 8: 379-3%. 

Shent ,  I,.,, Weirs te in ,  S., Semmes, 3. and Teuber, H.L. 
(1955). "Ef fec t  of Uni la te r sa  Brain Inju-ry i n  
Pkn on 'Learning of a Tactual  Discrimination. I I 

- J. Sonp. F4ysiol .  Psgchol. 48:478-481. 
- - 
n e l b e r s t m ,  3.L. end Z e r e t s k i ,  H.E. (1969). "Learning 

Carjacities of t h e  Elderly and Brain-damaged." 
l ~ c k .  Piys. fried, Behabil. 2: 133-139, 169. 

-- z e a p ,  X. & ' i ~ k e ,  3. (1972). "Learning of a  UnimanGal 
% t o r  Skill by P a t i e n t s  with Brain Lesions2 



- 109, --- - 

An Experimental  Study. I f  Cortex 8 :1-18. - 
He'caen, H. ,  De k j u r i a g u e r r a ,  2. and Massonet, J. (1951). 

''Les t r o u b l e s  v i s u o - c o n s t r u c t i f s  p a r  l g s i o n  
p z r i 8 t o - o c c i p i t a l e  d r o i t e .  'I Encephale - 40: 

. 
- 

r t r a n d ,  C. and Malmo, R. 
of  Apractagnosia  Due t o  

e r e b r a l  Hemisphere." 5 . 22: 409-434, - -' - - 2 

znd h g e l e r g u e s ,  R. (1961). "Etude anatomo- 
c l i n i q u e  de 280 cas de lCs ions  rd t ro - ro land iques  
unilet6reles d e s  hgmisphkres c6r6braux." 
Enc6phele 50: 533-562. I 

and kssa!. G .  (1970). "A Comparison of d - 
Cons t ruc t ive  D e f i c i t s  Follpwing Right  and Left 2 

Hemispheric Lesions."  Neuropsgchologia 8: 4 
2S9-303 

Eeinburger ,  R.P. a d  Rei tan ,  R.M. (1961). " E a s i l y  
Administered g r i t t e n  Test f o r  a t e r a l i z i - n g  Brain 
Lesions.  " 2. Fieurosurg. +8: 301-312. 

ze&.^n, 5.R. end Wil lne r ,  A. (1962). "Problems i n  
t4easurement and Evaluat ion  of Rehabi l i ta t ion."  

, Arch. Phgs. Hed, Rehabil .  - 42: 172-181. 
- Le P o i n t e ,  L.L. a,nd Culton,  G.L. (1969). "Visuo- 

spatial JTeglect Subsequent t o  Brain I n  jury.  I I  

J. Speech Beer. D i s .  24:82-86. , 

Levenson, C .  (1965). " R e h a b i l i t a t i o n  of t h e  S t roke  
P a t i e n t . "  I n :  b u s e n ,  F.H. (Ed.) Handbook of 
P h y s i c a l  ~ e E c i n e  and R e h a b i l i t a t i o n .  
h i l z d e l p h i a :  Saunders. 

Loreme, P.J. and Czncro, R. (1962). "Dysfunction i n  
Visual Percept ion with Heniplegia:  Its 

I I 2 e l a t i o n  t o  A c t i v i t i e s  of  Dai ly Living. Arch. 
&ys. M. 3eh-a-bil. Bz514-517; - -  

I T a C L 9 & 3 J - . - h & a r t  e%Ebe-r;s.--t i on Af - *- 
Brain 1n;jury. Oxford : - Pergamon P r e s s .  

- -  - 
ITqdin ,  v.L., - - , L.S. and Vinarskaya, 

5.9. . i o n  of Higher C o r t i c a l ,  



h c t  ion  Following Local Brain Damage. " In: i" 
I 

Vinken, P, J. 2nd Bruym, G.W. (Eds. ) ~ a T n  book 
of Clinica.1 i?eurolom. Vol, 3. Amsterdam: 
Morth-Eolland h b l .  

MacDonald, .J,C. (1960). "An Inves t iga t ion  of Body 
Scheme i a  Adults with Cerebral  Vascular 
Accidents." Ame2. J. Occup. Ther, 14:75-79. - 

McCullough, N.Z. a d  Sarmiento, A .  (1970). "Functional  
Prognosis of t h e  Eeniplegic." J. F lo r ida  Ned. 
Assoc. zt32-34. - - --- - - -- - - 

McPie, J., P ie rcg ,  X.F. a d  Zangwill, O.L. ('1950). 
" V i s u ~ l - s p a t i a l  Agnosia Associated with Lesions 
of t h e  2iet Cerebral  Hemisphere." Brain. 22: 
16?-1Q,C- 

=d Piercy,  MOP, (1952). " I n t e l l e c t u a l  
Impsiment with Localized Cerebral  Lesions." 

d and Z ~ a g w i l l ,  0,L. (1960). ' "Visual- 
cons t ruc t ive  D i s ~ b i l i t i e s  Associated with 
Lesions o f  t he  Lef t  Cerebral  Hemisphere." Brain 
=:243-253. 

', 

:.:endilahmsu, C ,  , I.;iglionico, A.  ; De Mendilahsrsu, S.A., 
BudellJ ,  I?. and De Souto, H.S. (1968). 
"A propos d 'une gpreuve a 'g tude  de 1' apraxie 
c ~ n & ~ c t i v e  pour d i f f g r e n c i e r  l e s  l 6 s ions  de 
lth.6rrisp$&re d r o i t  e t  du gauche. " Acta Neyo l .  
k t i n o m e r .  =:13&-154. 

- ~ a t e r s o n ,  A ,  a d  Z m w l l ,  0.L- (1944). "Disorders of 
Visuel Spzce Percept ion Associated with Lesions 

~ cf t he  Z i g h t  ~ e r e b r z l  Hemisphere." Brain 3: 
358. 3,-- 

- ~ e s z c z p s k i ,  H, (1955). "Exercises f o r  H e m i p l e ~ i a -  I I 

In: . LicLt,  S, (Ed, ) Therapeutic  ~ x e r c i s e .  - ltew E ~ v e n :  3, L i c h t  (PubE,) 2nd ed. 



P i e r c y ,  M. m d  3myth, V.O.G. (1962). "Right  Hemisphere 
Dominance for C e r t a i n  Nun-verbal I n t e l l e c t u a l  
3 k i l l s . "  Brein =:775-790. 

S r sno ,  J . Z . ,  S a r ~ o ,  K.T. and L e v i t a ,  E. (1973). "The 
Punc t iona l  L i f e  Scale ."  Arch. f i y s .  ~ e d .  
Rekabi l .  2:214--220. 

- Sie-7, L. m d  S r e l s h t q L ,  B. (1973). "Tes t ing  and 
Tree%ing P e r c e p t u a l  D e f i c i t s  i n  the  Adult S t roke  
P z t i e n t .  " Boston Univers i ty  (Mimeo 
-- - - 

Z a y l o r ,  :Ii.li., 3 i z e f f e r ,  J.14. Blwnenthel, F 
G r i s e l l  , .Z.  L. (1973.j. "Percep tua l  T r z i n i n g  i n  
P a t i e n t s  w i t k  L e f t  Remiplegia. " Arch. Phys. 
I3ed. 3ehat ; i l .  $2: 

Xerrington , 2. Z. (1969). "Cons t ruc t iona l  Apraxia." I n :  
Vinken, P.3, md Bruyen, G.W. ( 3 3 s . )  ~wrdbook"df 
C l i n i c e l  Eeurolo=, Amsterdam: PJorth-Iiolland 
h b l .  201. 4. Pp.67-83. 

J m e s ,  2 .  and X-insSourne, M. (1966). 
"DrewFng D i s z b i l i t y  i n  R e l ~ t i o n  t o  L a t e r a l i t y  of 
S e r e ' c r a l  .Lesion. " Brain =:53-P-2. 

','r:?itt~, C.N.Z. sad i;ewcombe, F. (1965), " D i s a b i l i t i e s  
Assoc i s t ed  w'ith Lesions i n  t h e  P o s t e r i o r  
?mi$taf 3egton  of the Hon-dominant Hemisphere. 11 

lieuropsgcho7.ogka. ' 2:  175-185- 

i s ,  1. (1557). "Correlation Between Copying 
A S i l i t y  m d  Dressing A c t i v i t i e s  i n  Heniplegia .  I I 

h e r .  2. ,%s. Xed. 4-6:1332-1340. - 
XZner, 9.6. 2 .  S t a t i s t i c a l  Principles in 

Zxperislental Desim. IJew York: McGraw-Hill. 



i ,  C .  (1967). "I4easuring End Results of  4 

RehBbi l i t r , tFon  of P a t i e n t s  wi th  S t r o k e ,  " ,Public 
Hecltk % p o r t  82: E.93-898. 



F. * C s z ~ ? 3 S F o n a i  irerap7 Z ~ e l u a t i o n  of  t h e  Brain-damaged Adult 



D e f i n i t i o n  : Awareness of s e l f  in place and 
t ime  : 

Xaterials: None. 
Instructiocs: Ask t h e  p a t i e n t  t h e  fo l lowing 

questions, 
- - p2 - -- 
39lf - I. Whet i s  your  name? f 

2. %at is your  addreis? 
3.  '&en is your b i r thday?  

F lzce  4, Where a r e  you j u s t  now? (al low 
.I " in  k o a p i t a l n f .  

5. How long  have you been he re?  
( a l l o w  up t o  50% e r r o r ) .  

m -  - 1 ~ 5  6 .  ' Xbat day is it? 
?, 'Chat month is it? (if i n  first 

3 days of month, a l l o w  t h e  
p r e v i o u s  month). 

8 .  '&at year  is it? (if January, 
allow t h e  previous  year) .  

4. '&at t ime ia it? fallow up to 
2 hours  e i t h e r  way without  
consu l t ing  a clockj . -.-J 

The physicel assessment 
physical l i m i t a t i o a s  of  
p e r c e p t u a l  t e s t i n g .  

i s  a guide t o  t h e  
t h e  p a t i e n t  p r i o r  

Upper m r m i t i e s  

- T o t a l  p = z l g s i s ,  non-functional. 



S i t t i n g ,  

- Poor-unable t o  s i t  unsupported. 
- Pair--able t o  si t  unsuppoI.ted. 
- Good--able t o  sit unsupported, and regain 

balance. 

2. Standing (with o r  without brace) .  
- - - - -  - - - -- - - - - - - - - - - - - - - a 

- Poor--unzble t o  stand unsupported. 
- Pair-able t o  stand unsupported. 
- Good--able t o  stand unsupported, and regain q 

balance.  

1 

Una~le to walk. 
Walks w i t h  assistance--manual znd/or 
m e c h a i c a l .  
Yalks with aid of mechanical assistance only. 
#alks  steadily on f le t  ground, wi th  
supervis ion.  
Walks steadily on uneven surfaces .  

& - 

Dependent. 
!feeds p h y s i c a l  a s s i s t ance  'for bas i c  tasks 
(d ress ing ,  washing, feeding).  
Eeeds supervisioa, and some i n s t r u c t i o n .  
Independent, but slow, 
Independent. 

co t ton  wool. 
occlude vision, teat both 
s i d e s ,  A s k  p3tieii-f-when and 
where he is being touched. 

opened aq fe ty  p in ,  
occlude v i s i o n ,  test both 



Temperature 

s ides .  Use sh&p and blunt 
end of  p in .  ASK p a t i e n t  t o  
i n d i ~ a t e  whether he f e e l s  
sharp, blunt o r  absent, 

, 

Materials : 
&1 

One t e s t  tube  o f  cold t a p  
water, and one test tube of 
recent ly  boi led hot water. 

b .s+,=ct i~ns : AskL patient to- distia@M~ - 

between hot and cold, 

The i n a b i l i t y  t o  recognize f a m i l i a r  ob jec ts  
perceived by the  sensw,  

Tact i le  e o p r i o c e p t i v e o s i a  

D e f i n i t i o n  : 

Pkt eri-@ : 
f 

S o t  e : 

A E i l i t y  t o  recognize objects  
by sense of- touch. 
Safety p in ,  papercl ip ,  p l a s t i c  
CUP, quarter, cen t ,  spoon, 
penc i l ,  large screw. 
Familiarize the pa t i en t  with 
the t e s t  o'hjects. Occlude 
v i s i o n ,  but do not bl indfold,  
Place an object.  in patient's 
af fec ted  hand, and ask him 
what the  ob jec t  is ,  then t e s t  
the  unaffected hand i f  
applipable. If both hands are 
.txf_;fected, test separetely  , 

f .  To adapt t e s t  for aphasics, 
use'2 s e t s  of  mater ia ls ,  

2 St-ereognosis may be masked 
by sensory loss. 

3, Be sure patient compre- 
hends ins t ruc t ions .  If 
pw**etstuez 9 d*m*-- 
8 6 O r e .  



Sensory Suppression 

Def in i t ion :  

Mater ia l s  : 
I n s t r u c t i o n s :  

If examiner s imultaneously 
touches both of t h e  p a t i e n t ' s  
hands, t h e  p a t i e n t  may a 
perceive  s t imulus  t o  hand 
i p s i l a t e r a l  t o  c e r e b r a l  
l e s i o n ,  but no t  opposi te ;  t h e  
same stimulus will however be 
felt on the  c o n t r a l a t e r a l  

- & &  iiff --i+-a;forte La--&.&&>at;&Lrrrrr- 

None. 
Occlude v i s ion .  
1, Touch p a t i e n t ' s  left hand* 
2, %uch p a t i e n t ' s  r i g h t  

hand. 
3. Touch both hands sirnul- 

taneously. 
On each occasion ask  p a t i e n t  
which hand you are touching. 
Repeat s t e p s  1 ,2 ,3 ,  four  
times i n  a random order.  
Grade Dressure of touch from 
l i g h t  t o  hard. If both s i d e s  

-*are a f f e c t e d  score both sides 
separately,  Record b i l a t e r a l  
s t imulus  only. 

Joint Proprioceptian 

D e f i n i t i o n :  

Mater ia ls  : 
I n s t r u c t i o n s :  

Mote : 

Awareness of j o i n t  p o s i t i o n  ~ 

and movement, 
None, 
Occlude p a t i e n t ' s  v is ion.  
Therapist t hen  ho lds  the p a r t  
t o  be t e s t e d  on the l a t e r a l  
aspect, moves the j o i n t  t o  
t he  p o s i t i o n  desired, and 
asks t he  p a t i e n t  t o  copy t h e  - 
movement on t h e  unaffected 
side. 
1. Move j o i n t s  i n  middle 

range only, to avoid 
- - - - - - 

7 t S i Z a t i o n  offstretch 
r e f l ex .  

2. DO NU2 bl indfo ld ,  T h i s  
t e s t  i s  not  e f f e c t i v e  i f  
pa t i en t ' s  eyes are c losed,  



, Movements: 

Bo6y Awareness 

Definit ion:  

Body Concept 

Defini t ion:  

Hater i  a l s  : 

Instructions : 

To occlude v i s ion ,  use 
large sheet of cardboard, 
stereognosis box, e t c ,  

Thumb-extension, 
opposition. 
Pingers--each i n  f lex ion ,  
extension. 
Wrist-flexion, supination, 
Elbow--flexion, extension. 
Shoulder--flexiont - 

abduction. 
Knee-flexion, extension. . 
Ankle--fleeon, extension. 
Toes--flexion, extension. 

Awareness of ones body, and 
the  re la t ionship  of i t s  par t s .  
Body awareness can be divided 
i n t o  three  areas of los s :  (1) 
Bod2 Concept, (2 )  Body Image, 
( 3 )  Body Scheme. 

The i n t e l l e c t u a l  knowledge of 
parts  o f  t he  body i n  r e l a t i o n  
t o  one another, 
Six piece manikin, made of $" 
unpainted plywood. 

PUZZLL-Show pa t i en t  completed 
rlefly. . Ask pa t i en t  t o  put 

manikin together.  
gate: A person with construct ional  
apraxia w i l l  be unable t o  complete t h i s  
t a s k .  

(a) PARTS ?!COGNITION--Ask pa t i en t  t o  
p o k t - t o  p&s of h i s  own body as 
follows (specify R./L, side) head. 

(5 ) R f i  DISCBIMIPIATION--Prom previous 
A s t ,  m m k  appropriate responses. Ask 



p a t i e n t  t o  i n d i c a t e  R. hand of t h e r a p i s t ,  
t o  t u r n  head t o  L, side., 

Bod3 Inage 

D e f i n i t i o n  : 

M a t e r i a l s  : 
I n s t r u c t  i o n s  : 

Sotet - - 

BoQ 3chene 

D e f i n i t i o n  : 

M a t e r i a l s  : 
L'ls truct ions : 

Awareness o f  ones body through 
s e n s a t i o n  and emotion. 
Paper and p e n c i l ,  
Ask the p a t i e n t  t o  draw a 
f r o n t  view of a person.- 
A person  w i t % - c E t K c t i o n a l  
apraxia will be unable t o  
perform t h i s  ,task. ( I t  i s  
usua l  f o r  a person t o  draw a 
m i r r o r  image. ) 

Awareness of  the body through 
t a c t i l e / p r o p r i o c e p t i v e  
s t i m u l i .  
A p a i r  of g loves .  
I, Ask p a t i e n t  t o  r a i s e  both 

arms. 
2. Ask p a t i e n t  t o  pu t  on 

g loves  ,- 

Visual  A m o s i a  

?%:aterials  : A form board i n  P e l t  o r  
B r i s t o l  Board, 

I n s t r u c t f  ocs : Give p a t i e n t  24 co lo red  d iscs  
(2" d iamete r ,  4 of  each 
c o l o r )  and a s k  h i q  t o  match 
them t o  t h e  corresponding 
colors on board,  

Xat e r i d s  : A form haard w i t h  8 shapes 
i n  F e l t  o r  B r i s t o l  b a r d :  

- - - - - - - - - - 

c r o s s  crescent lozenge,  
--- - - -2 

circle, t r i a n g l e ,  square, 
star and r e c t a n g l e ,  

I n s t r u c t i o n s :  Give patient s i x  of t h e s e  
shapes t o  match ( o m i t t i n g  
t h e  r e c t a n g l e  and c r e s c e n t ) .  



F a t e r i a l s  : Six c i r c l e s  of t h e  same c o l o r  
(st' . t o  3" i n  d iamete r )  from a 

.. r i g i d  m a t e r i a l  such as ply- 
wood o r  thick cardboard.  

I n s t r u c t i o n s :  Ask p a t i e n t  t o  l i n e  them up i n  
sequence . 

S p a t i a l  Re l a t i o n s h i p s  
- - - - - - - - A - - - - 

Definition: A b i l i t y  t o . p e r c e i v e  t h e  
p o s i t i o n  of two o r  more o b j e c t s  
i n  r e l a t i o n  t o  each o t h e r  and 
t o  onese l f .  

Eaterials: Use 6 blocks, o r  familiar 
o b j e c t s  such as--)cup , saucer, 
k n i f e ,  p l a t e ,  f o r k  o r  spoon. 

i n s t r u c t i o n s :  ( 1 )  P lace  t h e  o b j e c t s  i n  f r o n t  
o f  patient on t a b l e  as 

0 
i l l u s t r a t e d .  Ask p a t i e n t  
t o  p o i n t  t o  o b j e c t  a s  
fo l lows  : 

0 0 n e a r e s t  a 

2 f a r t h e s t  

0 
3 c e n t r e  ii 

0 
(4 l e f t  
(5 r i g h t  

(2)  P lace  one block ( o r  
o b j e c t )  on t o p  of another .  
Ask p a t i e n t  t o  objeck as 
f o l l ~ w a  : 

I t o p  
2 under- [ ! 

n e a t h  
$ 3 1  - 
.i3 

Definition: A b i l i t y  t o  d i s c r i m i n a t e  
between t h e  prominent v i s u a l  

- 3kbs2Lals: - --ase24&A3 *f~d+( l i , i e - - .  
5" x 8 " )  gxaded as to 
difficulty, 

Se t  A - 4 cards, geo- 
metrical shapes stqes- 
imposed. 



Set  B - 4 ca rds ,  common 
ob jec t s  , superimposed. 

[{aster form card-same shapes 
individuated.  

In s t ruc t ions :  S t a r t  with s e t  A. Therapis t  
p laces  one card i n  front of 
p a t i e n t .  Ask p a t i e n t  t o  
i n d i c a t e  on master form which 

. shape he perceives on t h i s  
card. Rqpeat with o the r  cards  
i n  turn, p ~ ~ p -  L p  -- - - -- - 

Depth Perception 

Mote : This i s  not  p r a c t i c a l  t o  t e s t ,  
but  the  therap is*  should be 
aware of it a s  a poss ib l e  area 
of d e f i c i t .  Observe i n  
walking, using st airs, e t c .  

The i n a b i l i t y  t o  perform purposeful  move- 
nen ts  without l o s s  of understanding,  motor 
?ewer, coordinat ion,  o r  sensat ion.  

Def in i t ion :  I n a b i l i t y  t o  perform a given 
a c t  c o r r e c t l y  o r  t o  perform a 
complex s e r i e s  of movements 
over  a per iod of t ime,  
Includes a b i l i t y  t o  plan, t 
assume a required p o s i t i o n ,  
and t o  t r a n s f e r  smoothly f r  
one movement t o  another.  

Grosa Motor Plan 

Pkterials : Box q t h  l i d ,  b a l l  to f i t  
ins ide .  

In s t~ ruc t iona :  (1) Ask p a t i e n t  t o  raise one 
a r m  above head and d o s e  his 
f i s t .  

T ~ e s e  designs are from: F r o s t i g ,  M. and Home, 
D. (1954). The z ~ o s t i g  P r o k ~ a m  f o r  t he  Development of 
Visual  ?esceptions. Chicago : h l l e t t .  



( 2 )  Ask p a t i e n t  t o  open the  
box and remove ball, 

Hat eri aft-: Eencil and paper. 
Ins t ruc t ions  : , Therapist draws t he  following 

design and asks the  pa t i en t  t o  
reproduce it. 

Kot e : Make sure the  penci l  does not 
leave the paper. Observe for 
inco-ordination but score only 
f o r  perseveration. 

Pine Motor Plan 

Materials : (1) Device #1 - a free-moving 
grommet on a square 
shaped wire at tached t o  a 
handle, % 

( 2 )  Device #2 - a grommet on 
- - an irregularly-cume$--- -- - 

wire. 
Ins t ruc t ions :  ksk p t o  manipulate the 

J' the  grommet * 
f u l l  course 

o f  t he  wire. Begin with 
Device #l, then Device #2, 
Repeat twice with each hand i f  
indicated. 

Q Graphic 

Sequence 

Materials  : Eone , 
Instructions: Ask pa t i en t  t o  strike on t a b l e  

i n  sequence, h i s  palm, h i s  
fist, the  edge of' 6-i-s Emid. 
Bepeat sequence 3 times; 

- -- -- - - - --g&w - --Ph%tw i + r  LO- - - -  T-- 
patient's a b i l i t y  t o  change . 
from one movement t o  another, 

Scoriag : 0 - Unable to begin M 

2 - Unable t o  compfetre act- . 
4 - Sl ight  hes$tancy+ut 



accurate. 
. , 

Ideat ional  kpraxia 

Defini t ion:  I n a b i l i t y  t o  formulate idea 
o r  concept necessary t o  
perform ac t .  

Materials  : Comb. 
Instructions: (I) Ask pa t i en t  t o  i d e n t i f y  

object ,  Then ask him t o  
\ - - -  - 

use it ,--- - -  
~ s k p a t i e n t  t o  demon- 
strate-.what he would do ' 

w i t h  a eooth-brush 
(pretend),  - 

Cons€zuctional Apraxla f r - / I  

Defini t ion : I n a b i l i t y  t o  put together  
elements t o  form a meaning- 
f u l  and cor rec t  whole. 

2-Dimensional 

Materials : 

Instructions : 

Ins t ruc t ions  : 

Four designs on separate 
cards size 5" x 8 " ,  penci l  and 
paper, 
Show pa t i en t  first design and 
ask him t o  reproduce it on 
paper. Repeat wfth each 
design i n  order. 

Pour designs on separate  
c a r d s  s i ze  5" x 8". Eighteen 
blocks ,  of same c o l o r  and 
B e s i z e  (IN" quare  J.  (8 Therapist  constructs a 

"form from the  blocks 
following design A, Ask 
pa t ient  t o  do the  same, 
Repeat for design 3. 



E . CONCEPTUAL FUNCTION 

Def in i t i on  : 

Ins t ruc t ions  : 

(2) Therapis t  shows p a t i e n t  
design C. Ask p a t i e n t  
t o  cons t ruc t  a form from 
blocks fol lowing t h i s  
design. Fepeat f o r  
design D. 

- -- L--pL-p-pp-- 
A 

Aphasia marked by t h e  
i n a b i l i t y  t o  work even t h e  

S 
* 

simplest  mathematical 
problems, 
Two quarters, f i v e  dimes, f ive-  
n icke l s ,  f i v e  coppers,  
Ask the  p a t i e n t  t o :  
l I d e n t i f y  t h e  co ins  and 

arrange as  t o  value, 
( 2 )  Add them up. 
( 3 )  Se lec t  6 3 ~ - f r o m  t o t a l ,  ' 

(4) (Therapist  removes coin&. ) 
~ e n t a l i y  s u b t r a c t  55@ 
from $1.00, 

Therapist should be aware of 
such l i m i t a t i o n s  as l o s s  of 
memory span and r e c a l l .  We 
have no s p e c i f i c  t e s t  f o r  t h i s  
d i s a b i l i t y ,  

- - 
- -- 

These &signs z r e  from: F r o s t i g ,  M, and Home, 
D, (1954). The 3kosti.g Promam f o r  the Development of 
Visual Tercept ion.  Chicago : Foflett. 



APPENDIX B 
- 

Procedures of Physiotherapy and Occupational Therapy for 
t h e  Treatment of Brain-injured Adults 



Passive range of motion and passive s t r e t ch ing  of * 

t he  upper and lower l imbs  in order t o  prevent 

contractures  and t o  develop maximal range of motion; 

Active a s s i s t e d  and r e s i s t e d  exercises  t o  improve 

impaired movements; 

Po s i t  i oning-m~d-proplri;o~=eptive neuroatttseufar--- - 

f a c i l i t a t i o n  techniques t o  i r o v e  movements and t o  t i 

decrease s p a s t i c i t y ;  
- - - 

S i t t i n g  and st anding balance exercises;  

Re-education of funct ional  walking with o r  without a 

cane and/or brace; 

Exercises t o  improve general function. 

Occupational Theran2 

Be-educztion i n  a c t i v i t i e s  of daily l i v i n g ;  

Design of o A2 eses  t o  support f l a c c i d  limbs o r  t o  

pos i t ion  s p a s t i c  upper limbs; 

Functional re-education of the a f fec ted  limbs 

through activities t h a t  will mobilize and/or 

reinforce each limb segments with spec ia l  eaphasis 

on the  distal upper l imb; 

S i t t i n g  and skanding balance and tolerance; 

l q m e n e c t  o l  the coordination in the non-preferred 
ppp 

i n  cases o f  p r e f e r r e &  hand invplvenent; 
?G 

9 



a c t i v i t i e s  

h c t i c z 8 I  

r e k z b i l i t a t i o n  including household 

such out ings  , removal 



Individual R e s u l t s  



Table 15 



Table  16 

Raw Scores of L e f t  Brain-damaged Trained Subjects 
- - - -  - - L p - L - -  ---  -- -PA-- A 

Subject Training Session 

1 2 3 4 5 6 7 8 9 1 0  



2aw Scores o f  the R i g h t  end L e f t  Brain-damaged 
- - he--% sa in& Sttbdee t s- - -- ---- - --- 

Righ t  Brain-datmaged - 

Testing Session Testing Sess ion 

1 - 101 7 & 10 

55 66 56 63 

53 71 45 49 
7 7 

/ A  87 73 78 

7 3  78 49 52 



Dets i led  Clinical Symptoms, Functional Characteristics 
md ' l i suo -cons t ruc t i ve  Deficits Symptoms for Each Subject. 



L33 * 
Table 18 

Z l i n i c a l  S p p t o m s  of t h e  Four Groups of P a t i e n t s r .  

Group Mo A WPO F s H W G A  &-DM 

LBI) t r a i n e d  

LBD non-trained 

23D t r a ined  

non-trained 

Zo. - subzect's nmber;  A - age; WPO - number of 
t j , - ~ & ~ ~ - - H - - - h e m - i -  
m o p s i a ;  MA - notor aphasia; GA - global aphasia; CVD - 
cardio-vascula disease; DM - diabe tes  me l l i t u s .  



-Functional Characteristics for t he  Four ~ r o u ~ s '  of  Subjects 

ADL 
I P D D  

L3D trained 

LBD non-trained 

RBD trained 

Z3D non-trained 

130, - sub:ect1s number; A S  - a t t e n t i o n  span; P - 
poor ;  G - good; A3L - a c t i v i t i e s  of  d a i l y  living; I - 
independent; fD - pzrtiallg independent; D - dependent; 
Xi? - enotionsl bekzvior; RC - no change; CR - catas- 
trophic reaction; 91: - depressive mood; I2 - indifference 
r ezc t i on .  



Visuo-constructive Deficit Symptoms i n  the Pour Groups of 
Subjects 

Group No. IRD CN RAA CI M I  Mac Mic P 

LBD 

LBD 

.* 
t r a i n e d  

non-trained 

RBD t r a i n e d  

I 

?EiD non-trained 

X " X -  X - X  
x u x x x -  - X 

X X -  - - - - - 
X X - - X X X - x  
X - - - X - X  
X X -  X X X  
x x - X -  x x  
X X -  I - x a  - 
X X -  - - - - X 
- X - x . -  - X 

- - - - - -- - -- -- -- - 

go, - subject t;'s number; m---incapacity to 
reproduce depth; CB - c o n t r a l a t e r a l  neglect; RAA - 
rounding of acute u lg lea ;  CI - closing-in; MI - mirror  
image; Hac - rnacropephia;  Mic - micrographia; P - 
persevera t ion .  



- - - - - - -- - - - - - 136. 
Table 21 

Perceptuo-motor Deficits i n  the Four Groups of Subjects 

Group No. SS P S BI CSS SR FG 

, LBD non-trained 1 
2 

I :  

ZI3D t r a i n e d  

332 non-trained 1 
2 

Eo. - subiectts n m b e r ;  SS - superficial 
sensat ion;  P - proprioception; S - stereognosis;  BI - 
body image; 533 - perception of c o l o r ,  s i z e  and shape; 
SZ - perception of spa t ia l  r e l a t i o n s ;  FG - figure--- 
pound disc,-iraination. 
- -- 

SCALE:: O - no impa_l .5ent;I~-IEp=FBent;  
2 - noderate k p a i m e n t  ; 3 - severe impairment. 

MCEZ: A l l  subjects presented two-dimensional 
and/or three dixaernsional cons tmc t ive  apraxia or 
visuo-cons t ruc t ive  d e f i c i t s  . 



m m I X  E 

Examples of Drawing Performances 



T A S K :  1.2 



SUBJECT: 4 (LBD TRAINED) 

TASK: 2.1 







. - 
FIGURE 1 4  



SUBJECT:  2 (RED NON-TRAINED) 

SYMPTOM : CONfRALATERAt NEGLECT 




