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ABSTRACT -

LEARNING OF CONSTRUCTIVE TASKS BY BRAIN~DAMAGED ADUILTS

Frequently, hemiplegic patients present visuo-

constructive dysfunctions which have a detrimental

subject of evaluation of those deficits, but lacks

influence on their becoming 1ndependent in activities of

daily living. The related literature is abundant on the-

scientifically elaborated treatment prbcedurés. Further-
more, several studies have reported quantitative and
quaiitative differences in learning abilities of brain-
damaged adults according to the side of tﬂe brain inury;

The main hypothesisﬂthat was investigated stated

that hémiplegic subjects presenting visuo-constructive

: deficits could learfi through repetitioh, simple visuo-

constructive tasks, whether their lesion was in the
right or the left hemisphere; furthermore, that trained

patients would progress farther than the hemiplegic

‘patients'who were not trained to do the same tasks.

In an effort to support this hypothesis, 16
right brain-damaged and 16 left brain-damaged subjects

presenting visuo-constructive deficits were tested. One-

bk s,

half of each group repeated the test daily and the other

half received no daily traihing sessions.
| - (i11)
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Anslysis of variance showed that (1) no
quantitative differences were found in learning of
visuo~-constructive tasks according to hemispheric side of
lesion, and (2) subjects being trained daily had :
significantly higher final scores when compared to

initial scores than the non-trained subjects.

From this study, it would sppeer that repetition

of simple visuo-constructive tasks might help hemiplegic
subjects suffering from deficits in this erea, to _ #
ﬂimpxgyg on”their performanéé. A numbér of factors may o
iﬁfluénce sonme patienté' improvement, but the presenp
'investigation did not reach definite comclusions on this
aspect. It is suggested that occupationai therepists N
“and othér*rehabilitation workers interested in brain’
‘damage induced'visuo-constructive dysfunctigns, should
elaborate research in this ares, in order td make the

treatment.of_hemiplegic'ﬁétients more efficient.

o
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" Chapter 1

-INT'RODUCTIQN“

‘ Cerebrd fascular dlsease 15 a mador cauge of

Q - -

o —dlséblllty and death. In 1971 16 067 people dled from a .»~

mspgg§e;;§‘uanada.l McCullough and Sarmlento (1970)

‘i@dﬁceﬁed that approx1mately 20 percent’ of ‘the stroke

. victims die et the onset of the1r-stroge or durlng the

2

= ',-'f f *Vlnltlal stages of'tﬂelr 1lfnese, 20 percent recover oniy
ff;f S ;'slightly ard reauive contlnuous custodial care and 60 .
?% : - : ‘i f',percent are renao litated to .some degree._ |

? 2‘_‘ 'i : o Map" patwents having’ sustalned a cerebro vascular,
i v f ';f ?§Eident are,,eft with contralateral hemlplegle, Tﬂese‘
o :" : ﬂeénle‘ecceunﬁAfor 2 great part of the clienteie‘bf

EEJ' fJ ) .i frehaﬁillfeulon centers, neurology'wards of general

- osnltals, conva scent hospltals and nur51ng homes.

Rehabllltatlng uhese patients presents a chaTlenge 51noe
- - e 5,‘ 'they su@fer,.mo:e or less,severely,‘from,a varlety of
.sjﬁpteﬁs such aé'sensori-motor deficits, Defceptuoémotof
'dysfunct*oqs, apraxic and egnosic disturbances and |
‘ 1upalrment of certain 1ntellectual functions.

~

- , The finel aim of any rehabilitative measure for

> Stetistiques Canada. Division de la Santé et
du 3ien~-Ztre. Informetion Canada, Ottawa. Novembre 1972.
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stroke petients is to help them achieve their optimal
functional recovery, in order to enable them to become
2s independent as possible in their personad, vocational

and social 1ife (Ievenson, 1965).

=

For meny years, the emphasis of treatment has

veen placed on motor re-education of the paralyzed limbs.

iiany treatment techniques have been devised to achieve
2is azim., Unfortunately, while recuperation of function

in the lower iinab is often satisfactory, the prognosis is

51
o
Q
S,
5S,

oorer witg respect to the recuperation of the motor
funetion in the upper limb. | |

, FPurthercore, meny recent studies have  shed l;ght
on tre presence of perceptﬁo-motor dysfunction in
rrzin-damapged pziients. It has been establisied by g
severzl zutnors thet these pfoblems, although they may
oe differept according to the laterality of the brain
lesion, may be present in subjects haViﬁg suffered a
lesion in either side of the brain. The presgncé of
nese dysfunctions hes been equated with difficulties in
achiéving sztisfactory performance“in activities of
42ily living (Anderson and Choy, 1970; Helperin and

Conern, 1%71; Lorenze znd Cancro, 1962; lacdonald, 1960; -

Willisms, 1327, t .
anong trose perceptuo-motor problems,

Aifficulties ragerding spatizl perception and praxis are

e e i s

0



ecuently encountered in brain-damaged subjects.  Visuo-

. spatizl disorders zre manifested by several symptoms.

A

" The subject may suf fer from defectlve localization of

objects in space; Le may neglect people.or objects.
situated on the side of his hemiplegia and this contra-~

lateral neglect may or may not be associated with

hemianopsia or other visual field defects. — Sometimes, — —

trhere is illusory Ob17QUlty of vertical and horizontal
iirections, teleopsis, mlcrop51a and/or loss of the
ability to perceive depth. In some cases, there is
inverted vision. Trese subjects mey have difficulties in
orienting themselves or manlpulatlng objects in space.
Visuo-spatial disorders have been associated with
visuo-constructive deficits by several authors (Benton,
196%0; Dee, 1970; De Renzi and Faglioni, 1967). Visuo-

constructive deficits are usuelly characterized by

misrepresentatiocn of perspective among the elements of a

—odel or of its components, mirror-image, perseveration,

cro or mlcrogranhia; closfﬁg-in or other similar
syzptoms. These manifestafions~may be ignored by the
patient; he may however be aware of his difficulties and
ce distressed or indifferent towards them.

Therse are many conflicting statements regarding

trne possibility of re-educating brain-dameged subjects

in this arez of dysfunction. Very few research progrsms

TR e e L T R BT
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have beeﬁrcd;aﬁc;éa %6 ;iﬁiégé scientifically the
possibility of improvement of defective performance due
to these deficits. The purpose of the present
investigaetion is to explore fhe ability of hemiplegic

patients suffering from perceptuo-motor deficits, to

learn throush repetition of constructive taskst In

addition, an attempt will be made to verify whether there
is 2 differegnce in learning capacities with subjects who

2 B
sustained @ right or a left hemispheric injury.
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Chapter 2

REVIEW OF THE LITERATURE

Visuo-constructive Deficits in BrainZdamaged Adults

In 1934, Xleist first described a "disturbance

= ' yrich appears in formative activities (arranging,

-

suilding, drawing) and in which the spatial part of the

task 1s missed zlthough there is no apraxia of single

zovement" (cited by Critchley, 1953:172). He named this

dysfunction: constructive apraxia. As indicafed by

Zenson and Barton (1970)} constructive apraxia has been
studied,;linically for more than 50 years but it was
still 1ll-def1ned aﬁd subgect to .many controversies. |,
nhese authors stated that many factors were respon51ble
for such controversies, the most important-causes being:
(1) most studies were clinical in nature and derived
conclusions from purely empirical data, {2) the diaénosis
of constructive apraxia was made on qualitative analysis
instead of on quantitative controlled evaluation, (3)
authors often did not discuss the basis of selection of
their subjects, and (4) a wide variety of terminology
was used: constructive'apraxia;'visuo#constructive'"“'*”m

s <1 A 1 . tﬁ*&pﬁﬁtﬂ@%iﬁp&&ﬂ%@ﬁk%ﬁ&%ﬂ%-@&ﬁﬂ*77 *

scnosia, etc. In the Drosent study, the term -

P

=
P
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visuo-constructive deficits will be used as it seems to

‘oe the most widely accepted by modern authors.

Constructive tasks imply combining and

b B g st oot 4 ke

organizing an activity in which details must be clearly

.

perceived and in wkick the relationships among the parts

must be apprehended in order to achieve the desiréd

ekt . %udl«.nk'n i b D

zood perception of the components, retention of the

R a1

zaterial, int¥gration of the visual stimuli and capacity

o
|

s i

to organize the sequence of actions in order to execute

h] T,

tre task. As Trederiks (1969) pointed out,'perception

.

znd motor behavior form z unity and it is difficult to
zssess to what extent the visuo-constructive deficits
‘result from diserders of perception, mental

_deterioration, sphasia, sensory deflicits or other factors.

B T T NE T S~ A

His opimPon was that visuo-constructive deficits are not

one disorder but 2z compliceted syndrome having many

-~
A T

agspects, among which are perceptual and praxical
dysfunctions. e L , ' N

@

Several authors have attempted to explain the

o aF s B

e

nature of visuo-constructive deficits. Many

ozt ey

investigators postulated that in right brain damage,

,?isﬁo-cdhgtructive deficits were zssociated with:

visuo-spatial disorders and were therefore caused by a

erceptual dysfunction; on the other hand, in left brain

i
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damage, they were a dysfunction of the cognitive

function expressea by an executive defect (De Renzi and
Faglioni, 1967; Hecaen and Assal, 1970; Gainotti and
Tiacciz’1970; ¥cFie and Piercy, 1952; Piercy, Hécaen and
De Ajuriaguerrsz, 1960; Warrington, James and Kinsbourne,

1966). Another school of thought (Dee, 1970; Domrath,

1968 Plercy and Smyth 1962) postulated that visuo-
constructive deficits were secondary to perceptual
deficits, whatever the side of the lesion.

Birch, Belmont, Reilly and Belmont (1961) analyzed
.the‘perceptual dysfunct%ons in a group of right brain-
damagedvsubjects and concluded that there was no evidence
of impaifed whole perception but clear'evidence of im;,
peired ability to znalyze wvisual perception which they .
explained as a 'perceptual analytic or apraxic difficultyl;
Whitty ahd Newcome (1965) considered visuo-constructive
deficits as the ﬁotor expression of spatial disorgan-
ization beczause constructive taske implied a coordinated
manipulation of objects and body segments in space. |
Therefore, the dlfflcultles would be caused by an agnostic
-dysfunction rather than by a pure perceptual problem.

erltcaley (1953) stated that the,patlent,wlth,v1suo—,r

tation in space and this defect emerged when the subject

attempted e motor task within the visuo-spatial sphere.



B —% - S
. Benton (19£7) hy@iﬁhpsﬁzpd that it was impossible
to establish a rezl distingtion between visuo-constructive .
deficits due to an executive dysfunction and visuo-
constructive deficits due to a perceptual impairment. He
advocatedrin ris studies 5f'l967 and 1969 that it might
‘neve proven nmore useful to establish two types of visuo-
constructive deficits according to the types of tasks:

(1) essembling tasks, e.g., sticks and blocks con-

struction, and (2) graphic tasks, e.g., copy and free

[Aas

rawing. Dee (1970) agreed with Benton's theory and he -
clessified his subjects intp aqaﬁmbling ap;axics and
graphomnotor eprexics although many subjects performed
pooriy on botz types of tasks and were included in both
ZTOUpPS. |

Visuo-constructive deficits were sometimes
associated with general mental impairment. Benton and
Fogel (1962) explained that mental impairment should not
have been bonsideréd a2s the sole cause of visuo-
constructive deficits; they showed that several patients
witr severe intellectuzl impairment performed well on
constructive tasks whereas some patients who were not '
severely affectéé intellectually sthed marked visuo-

constructive deficit




Hemispheric Side of lLesion

Kleist considered visuo-constructive deficits as
a symptom resulting from a lesion of the dominant
hemisphere, For many-yéars, his theory was generally * | {
accepted. However, several authors have since shown that
vjisuo-constructive deficits could be associated with = .-
lesions of the sub-dbminant hemisphere (Critchley, 1953;
De Ajuriaguerra, Hécaen and Angelergues, 1960; Hécaen,
De Ajuriaguerra and Hassonet; 1951; Hécaen,*Penfield,
Bertrand and Malmo, 1956; McFie, Piercy and Zangwill,
1950; McFie et al., 1952; Paterson and Zangwill, 1944;
Piercy et al., 1960). Several of these authors have
demonstrated that visuo-constructive deficits were more:
frequentnand more severe in right brain lesions. Benton
and Fogel (1962), Benton (1967, 1968), Piercy et al.
(1962), also concurred with this view. |

De Renzi et al. (1967) made a study which did
vnot corrobqraté this tReory iﬁ that they did noé find
signifi?antly more numerous and mofe severe apraxics wiéh
right brain lesions than with left bfain lesions. In s
Dee's (1970) study, no significant differences in the
severity of visuo-constructive deficits in left and right -

ﬁmlesionswwererestablished*uins”gtudyuincludeduaphasicSmwmwwwﬁﬁf77"

and his subjects worked with their ipsilateral hand.

This procedure would eliminate the bias in selection

.




reported by Warrington et al. (1966). The lattef

authors considered that.the view of ‘a higﬁer frequency
and severity of visuo—constructive'deficits in peoplé who
suftained a right brain éamage was due to an artifact of ~ 2
the seléction of the subjects. For example, in many |
investigavions, subjects With aphasia and with severe
sensori-motor disturbances in thgir preferred hand were

eliminated. Benton (1962) agreed with this view as he . .
stated that his right groﬁpjmight have had more extensive -~ %’
lesions since left brain-damaged with equally extensive
~esions might have been eliminated on account of aphasia.

Piercy et _al. (1960) rejected this hypothesis by arguing

rat only severe dysphasics were eliminated in their

study. They stated ..."on the contrary, if dysphasia
tends to mask constructional disability, the milder cases
in particular would tend to‘be:obscure, thus artificialiy
increesing the eaverage severity of constructional deficits
in left-side cases.” (p. 228) They advocéted the same

" point of view regarding the ﬁresence of sensori-motor
dysfunctions and concluded that in any case, the subjects
who presented these problems were testedkwith both hands
in théi;'study. It is théifeelingwofmthe majority of .

. _._authors, however, that aphasics and subjects presenting

seveére sensori-motor deficits must not be excluded from a

study, if a true equation of the subjects is desired.
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Another

4

] 11.
possible bias reported by Warrington '
et al. (1966) was that patients with dominant hemisphere

involvement night have consulted earlier because defects

of gpeech and of the preferred hand were more

functionally incapacitating than sensori-motor problems

of the non-preferred hand. The right hemisphere damagea
when tested.

This mey have been possible in progressive

lesions but not in cerebro vascular accidents or trauma
of the breain.

Differences in Visuo-constructive Deficits
Accordines to the Side of lLesion

It hzs been stated that;visuo;constructive

deficits’ could be present with lesions in either

hemisphere slthough there were controversies as to
whether these deficits,were more frequently associated
with lesions of the right hemisphere and whether they

were caused by different dysfunctioﬁs in lesions of the
right and the left hemisphere.

Several authors have
attempted to describe the differehces between visuo-

constructive deficits in right brain lesions and in left
brain lesions.

2

(=N

ost zuthors agreed that the left brain-damaged
. . } ¢
patients head tendency to oversimplify the model

whereas right brain-damaged subjects' designs were




"of contralaterzl neglect with right brain dam%ﬁg and the

\

|

|

|

\
|
un
no
L]

‘disorganized but as complex as the model. Two other

fazets were generally accepted: the frequent association .

&

“, - Y
genersl spatial disorganization shown in the constructive

tesxs of the same group. Piercy et al. (1960) stated

-

provision of z model but the right brain-damaged patients-gb
were not. Piercy et 2l. (1960) and Gainotti et al.

(1970) noted that right brain-demaged patients had a

g;téﬂdency to orient their designs diagonally. The piece-

meal approach, which consists of reproducing a design

lineuby line by constently referring to it, as described
vy Paterson and Zangwill (1944), was usually aésociated ‘
with lesions of the right hemisphere (Gainotti et al.,
19703 HcFie et al., 196@ Piercy et al., 1960).- For

Fiercy et eal., (1960) closing-in was mostly found in left

" brain-damaged subjects although Gainotti et al. (1970)

did not find significant.differences between their two

groups. Gainotti gt _al. (1970) and Warrington et al.

(1966) studied more precisely the drawing of angles.

Trey agreed that patients who had sustained a right
nemispheric iajury tended to produce fewer right angles — ,

fthan were contained in the model, whereas left brain-

demaged patients produced a greater number of right

nclesy in boti,studies, the difference was significent.
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Concerning“acute angles; Warrington et al. (1966) found
a significant‘decrease'with fightvlesion subjects and an
increase with left lesion subjects. Gainotti gg_g;.:
(1970) found no such significant assoéiation.°
Perseveration and amendments were aséociatqd with rigpt

brain le31ons accordlng to Mendllaharsu et al. (1968) but

Galnottl et al. (1970) dld not flnd such a 51gn1flcant
difference in their study.

’Theﬁe were also controversies regarding errors in
size. Gainotti et al. (1970) and Warrington et _al. (1966)
found no significant dlfference in the two groups, but -
Mendllaharsu et _21. (1968) stated thatfmacrography was
nore frequently associated with right brain damage and N
micrography with left brain damage. They further stated
that macrography was related to a maniac type of defense
and micrography was related to depressive or
catastrophic reactions yhich were more frequently
encountered in left lesions. Indifference reactions were
more often associated with right lesions. De Ajuriaguerra

et al. (1960)%}

ad also observed such associations of
specific psydhdlogical characteristics. It is important
to note however, that some authors (Piercy et al., 1962)

L9

~ did not agree with the theory that there were some

qualitative differences in visuo-constructive deficits

according to the side of the hemisphere damaged.
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symptoms of visuo-constructive dgficits with right and

left brain lesions. Dysphasia is well known to be
asgoclated with' left hemisphere lesiégs. Hemianoﬁsia
and topographjical disorientation COuia be associated
with lesions of either hemisphere (McFie et al., 1960;

_Piercy et ai., 196d; Warringtbnret al., 1966), Spatial

agnosia,-hemiaéamatognoéia and visuo-spatial dys-
functions were more frequently associated with lesions'’
o0f the right hemisphere (De Ajuriaguerra et al., 1960;

McFie et al., 1960 and Piercy et al., 1960).

Hemispheric Dominance »

It was established over aucentury ago that the
left hemisphere is dominant for language functions-in
right-handed people. Since this discovery, several

I3

authors have ettempted to determine hemispheric -
dominance for different iﬁtelleé?ﬁél functions including ﬂb?
the dominance of the right hemisphere for‘visuq-spatial
orientation. It cannot be stated that there is &
definite dominance for praxis and gnosis as there ig‘fof
gpeech. Benton (1970) studied the reéulﬁs of. many
i#yestigatoré on the sﬁbject of dominagggwagqiqug;gggqﬁ777777”7”77

that the right hemisphere possesses at least a r;lgtive
. Y .

dominance in respect to perception and 7¢%ention oft

’ /

s "

-
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non-verbal visual material. Bogen and Gazzanica (1965)
and Whitty et al. (1965) concurred with this theory.

\ Pierey et_al. (1960 and 1962) agreed with tée
nypothesis that there is bilateral but unequal

representation for visuo-constructive functions and that

the right hemisphere is relatively dominant for these

[ e —

functions. The differences found in visuo-~constructive

deficits between right and left hemispheric lesions
were too subtle to substantiate an hypothesis of
functionally different hemispheres regarding tasks of
this nature, according to these authors. However,

Warrington (1960) considered the hypothesis of asymmetry

~of cortical organization for the function of con-

structional praxis. The two hemispheres would make

A

separate and different contributions and disorders of

either hemisphere would result in impaired performance.

' Benéon and Barton (1970), Critchley (1953)_and Paterson

and Zangwill (1944) stated that lesions in retro-
rolandic regions, especially in the posterior parietal
and pafieto-occipital regions, were apt to'be agsociated
with the clinical manifestations of visuo-constructive
deficits and this, with lesions in either hemisphere.

- It 'was therefore evident, from the data studied,

thet visuo-constructive deficits were a relatively

frequent manifestation of lesions in either the left or
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the right hemisphere. Aréeni, Voinesco and Goldenberg
(1$5&) found viéuo-constructivé'Qeficits fn 66.6

percént of their 9 LED subjects and in 100 percent of
their 20 RBD patients. Piercy et al. (1960) reported
16.7 percent of subjects with visuo-constructive f
deficits in left brzin damage (N=150) and 37.8 percent ;;;_f¥A_A o
in>right brain damage (N-=111). Hécaen and Angelergues ‘
(12561) stated that visuo-constructive\deficits were 4
diagnosed in &4 out of 162 LBD subjects and 73 out of
13 RBD subjects. In Piercy et al.'s (1962) study, 7 | K

i~

out of 18 LBD subjects showed visuo-constructive

deficits and -3 out cf 19 RBD patients had the

o

S

iysfunction. Finally, Arrigoni et al. (1964 ) reported ‘ g
2% cases of vispo—constructive deficits out of 70 LED
subjects and 35 cases out of 55 RBD subjects. Tpese
reports on the incidence’of visuo-constructive deficits

:n brein-damzaged subjects demonstrated that these

dieficits were encountered in 37.8 to 100 percent of the
catients who had a right brain leSion and in 16.7 to

z5.5 percent of the left brzin-damaged subjects.

Learning in 3rain-damaged Adults

Published reports dezling.with the capacity for .

learning by brain-damaged adults provided the basis of

vze present study. The investigators' conclusions were
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 controversial as shown by the following discussion.

Warrington et al. (1966) did a study designed to
explain the differences in visquconstructive deficits
in Brain-damaged subjects of the right and the left
hemisphéres. Cne of the ;ests-ﬁéed in that study

consisted of therdfawing of a cube, followed by the

Wiféwingﬁéfméieéehfé'of the cube at inéreésing levels of

iifficylty and finally the drawing of a second complete

cube. One of the hypotheses stated that,;tt}e,,;l,efj;;,,,,,,,,

brain-damaged patients.would benefit from this form of
training because their main %ifficultf lay in the
vlanning of the task; on thé;;thgr hand,'the’right
brain-damgged’grbup who showed difficulties with spatial -
relationships were not expected to derive benefit from
copying simpie lines because they did not contain

éomplex spatial relationships. Tpé fesults showed that
the left brain-damaged group performed better on the
second cube and that the right brain-damaged group showed
no improvement. They concluded that the 1éft brain-
damasged paetients benefited from training but the right
brain-damaged patienfs did not. It must be noted
however, that the sensory aphesics and all patients who

showed severe parzlysigs of the preferred hand were

excluded from the study which could indicate that the

right brain-damaged group was more impaired than the
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other group. h
The same hypothesis was stated by Hecaen and
Assal (1970). Their subjects had to draw three models:
a cube, a2 house and a bicycle. In some of the tasks, -
the investigators providéd landmarks by cdhpleting some

of the figure to be copied. They found that the

addition of landmarks helped the performance of the left

brazin-damaged group but did not help the right brain-

damaged subjectsg. Their explanation was that landmarks - — -

appeared to compensate for the defect by fixing a
orogram of execution for the left braiy-damaged subjects.
They mentioned that the left brain-damaged gfoup
could .do\a better reproduction of a cube made of sticks,
a task fb t followed the drawing of seven incomplete
cubes which the subjects were asked to comblete. Con-
fronted with the same task, the right braip-damaged
group did not perform better on the cube made of sticks.
They coﬁcluded that this could éonfirm Warrington

et al.'s hypothesis that one group could benefit from
training and the other group could not.

Benson et al. (1970) did a study to determine

the differences in constructional sbilities in left

brain-damaged and righ% brain-damaged pérsons. One of

the tasks they used was a puzzle construction test which

consisted of three pieces to be assembled in order to



-

while the left brzin-damaged subjects seemed to learn
?

19.

— Treproduce = figure drawn on a card. The task was

‘repeated three times: thé.first and third series were

unstructured, e.g., the model contained only the outline
of the complete figure, and the second series was
structured in that the interior lines delineating the .

vorder of each piece were indicated. They found’that, t

from the second structured series as indicated by
improvement on their score of the third trial over the
first one, those with right brain damage actually
showed z decrement in performance on the third series.
They explained the results as follows: 'retention of
visual traces is much more brittle in the right
nemisphere pafieﬁts and much more suscebtible to
degradation or interference by subsequent stimulation
than for the left beiiSphere patients" (Benson et _al.,
1970:40).

La Pointe and Culton (1969) reported on a case
of 2 patient with a right hemispheric lesion who showed
visuo-spatial deficits and who, through repetition,
error detection and self-correction, had improved
considerably. There could not however be a definite

conclusion on the possibility of learning on the basis of

cnly one subiecty this patient might have improved for a

rariety of otzner reasons.
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_ been unable to carry out the task; which consisted of —

Ghent, Weinstein, Semmes and Teuber (1955)
studied 36 subjects with unilateral brain injuries: 18
with left brain damage and 18 with right brain damage.
They excluded subjects with severe sensori-motor
disabilities considering that those subjects would have
tactual discriminatioﬁ cf different shapes. Each
subject had three trials with each hand. Subjects
showed sighifiéahfwimprovéﬁeﬁfrin'thgﬂfhifdﬂéfiéirovéf
the first with the ipsilateral hand, but not with the
contralateral hand., They established that the lack of
mprovement of the contralateral' hand was not due to
sensory defects, aphasia, lobe or side involved nor loss
of intelligence. This experiment contradicted the
hypothesis that one group was capable of improvement
through repetition while the other group was not.

Another study of interest was that of McFie and
Piercy (1952). They examined 58 subjects, 31 left brain-
diamagéd and 27 right brain-damaged, on different
intellectual skills, Retention of verbsl and visual
~aterial showed that impairment on those tasks was
significantly greater with large lesions than with small
side than the otker, although there were some indication

that verbal lezrning was more impaired with left lesions
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and retention of visual material was more impaired with
right lesions. They also reported-on a étﬁdy done by
Rylander in which‘subjects who had surgery in the |
frontal lobe were examined on iﬁtellectual functioning;
Rylander found that in all subjects, learning was
slightly impaired, but there appeared to be no . = . .
association with side of lesion. He cdncluded that
impairmént was related to the size rather than to the
locus of cerevral lesion.

Wyke did two studies on learning with brain-
damaged patients. In her first study (1971), the task
consisted of a two-arm apparatus’which the subjects used
to trace a star. The subjects had circumscribed brain
lesions but none had enough sensori-motor dysfunction to
prevent performance on the task. The control and patient
groups showed‘4l to 46 percent improvement in time while
in terms of errors, the right brain-damaged improved Dby
65 percent, the control group.by 48 percent and the left
bprain-damaged group by 38 percent. Tﬁé study showed that
the left-sided cases were sigﬁificantly inferibr to |
normal subjects}in their ability to learn this type of

tagk, while the right-sided group showed only minor -

_deficiencies in Jearning during practice; this was
jemonstratéd by the fact thet left brain-damaged subjects

showed less improvement relative to initial score than
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"~ involving mutual dependence and continuous interaction

ul

Mgﬁéﬁp:wéitb ugh the results were not statlstlcally

22.

the fight brain-damaged and the control subjects. She
concluded that it was possible that the left hemisphere

- i

was dominant in the control of voluntary movement 3

of the right and left arms. Analysis of the fask used
in Wyke's study, indicated that, although the task was
bi-manual, the preferred hand probably lead the nmop~———
preferred hand. Even if the subjects did not show 7
severe sensorl-motor involvement, the left braln-damaged o
ﬁroup might have been slightly handlcapped in their | :
preferred hand which could have caused poorer
coordination and so resulted in less improvement as far
23 errors made by this group. Their mean number of
errors was higher in all trials-than the right side and
control groups. A unimenual task might not have shown :
the same Tesults.

In another study conducted by Heap and Wyke
(1972), the task consisted of a unimanual motor skill,

nzmely the pursuit rotor. The same subjects as in the

previcus study were examined. The preferred hand showed

[

ignificant superiority over the non-preferred hand in
g I 7

[$3)
-

oups. In 211 cases, the right brain-damaged

U‘)

-

4]

J

o

ubjeets performed better than the ieft'bfain4damégéd ) L

significant. The zroups were then divided into two L i -
/ : 3
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sub-groups: those who started w1tﬁ;the left hand (L—R)

and those who started with the right hand (R~L). Both

I~R and R-L sub-groups improved significantly over the

ten trials when compared to the control group. The

performance was calculated in terms of time on target.

Imnrovement in the rlght braln—damaged subjects was

-~ present only in the second hand tested for both R-L and
I-R sub-groups. For the left brain-damaged, there was a ) A
significant improvement in the first hand for the I-R = -
and R-L sub-groups and in the second hand for the R-L
sub-group only. &However, the overall performance on
either arm for both groups was uninfldenced by the .
sequence in which the two arms were tsed. Finally, the
study showed a significant association between abnormal
scores and the presence of clinically deteptable
abnormalities of motor and/or ge@sory function.

Taylor, Sﬁaeffer, Blumehthal and Grisell (1971).
did an exteﬁsive study on perceptual training in patients
with left.hemiplegia (right brain-~damaged). Part of
their study compared the perfopmance;on activities of
daily living of a control group which received

traditionzl physical and occupational therapy treatments

~znd an exberlmental group which was glven treatment

— e

nodalities that stressed sensory input, Dercept-concept

organization and motor output. These procedures were

= .\‘




applied to the following functions: vision, touch,
kinesthesia-proprioception, ﬁrékis,:body scheme,
right-left discrimination and nuﬁber concept. They
concluded that there was no statistically Signifiéant
difference in the improvement of either group of

patients. This study was limited to ri

patients; it showed that these subjeéts could learn eand

therefore contradicted the theory that only left brain-

damaged subjects have lesrning capacities. = T

Diller (1968) reported a étudy he made with
Weinberg in 1962 which indicated that brain~damaged
patients could learn but that their way of learning.
differed according to the side involved. Right brain-
damaged subjects hed initially shown a better
performance but tended to improve only slightly in
subseéuent performences. Left brain-damaged subjects
showed pecorer initial performance but they made more
progress in subsequent sessiqns, although the progress
was slow. Left brain-damaged people could retain
learned material while right brain-damaged groups had a

tendency not to do so.

Hazlberstan and Zaretsky (1969) studied the .. . .

learning capacities of brain-damaged édults in a2 sentence

+

constriiction task, using verbal reinforcement. They

found that brain-damaggd adults, whateve; the injured

-
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hemisphere, showed a‘learning potential on positive
affect septences and that there was no difference between
their.performance and that of a non—braineinjured'group.
They concluded that a rehabilitation program should be

centered on conditions that were rewarding for the

individual treated. .

. Summary ’ i

. . :

The foregoing studies:do not represent a
cémplete review of the literature in the area of visuo- . i
constructive deficits. Rather, they were seleéted as thé

investigations which were more closely relevant to the .

present study.

Analysis of this literature revealed disagree-

ments among authors on whether it,wés possible for

Tk Lk b o i Jith

brain-damaged subjects to learn motor tasks through
repetition of these tasks. A number of autﬁors stated
that left brain-damaged subjects were capable of
learning whereas right brain-damagedvpatients could not

(Benson gt _al., 1970; Hecaen et al., 1970; Warrington

e

ot al., 1966). On the other hand, other authors

postulated that leérning was possible for right brain-

damaged patients éince those subjects showed improvement

<
4
i
it
p
g
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(Heap and Wyke, 1972; La Pointe and Culton, 1969;'

Taylor et al., 1971; Wyke, 1971). Some \gtudies reported

contralateral hand did not, irrespective of
the injury (Ghent et al., 1955). A study indick®ted that

the capacity of learning was related to the extent

rather than the side of the lesion (McFie et al., 1952).
Finaily, an author concluded that both right and left
injured subjecfs»couldﬂleérn, but thatlfheir,learning';f
processes were different according to the hemisphere
involved (Diller, 1968). :

The fact that many studies eliminated aphasics
and subjects who showed severe sensﬁri—motorﬁproblemsi

may have lead to a non-comparability of the severity of

. the handicap in the two groups. 'Also, in most studies,

g

repetition of the task was minimal and the question of
whether more frequent repetition might have yielded
iifferent results was raised by Ghent et al. (1955). 1In

2 _ v
resented by Wyke (1971) and Heap and Wyke .

the>reséarch D
(1972) the mean time elapsed since the subjects' .
strokes was 3.7 years. It is possible that the results
would have been different if the subjects' strokes had

teen more recent. Another factor that was brought

out by the studies of Benson et al. (1970), Hécaen et al.

(1270), and Warrington et al. (1966) was that their
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" mezns of training seemed to be aimed at helping one ™ .
group and npt the other; indeed, their hypothesis was
that visuo-constructive deficits iﬁ left brain—damaged
subjects were due to defects in programming or planning

| the activity. In those three studies; the training

process emphasized programming the task. Results

mighthavebeendifferentifthetrainingprﬁqégg‘woaid**“*A*A”"{
have stressed practice in spatial relationships which J
Was, aCCOI‘ding to those aUthOI‘S, the main difficulty ,Of;,,,,,,,,,,,,, 777777 ,J

the right brainédéiagéd group.

Siev and Freishtat (1975) summarized the
pertinent literature on Eésting and traihing perceptual
deficits for brein-damaged adults. They concludedvthat

, . 3
it was still unknown if perceptuwal training would result

in any learning and if so, which method of training
would give the best results for the patients confronted
with these problems. They }dded: "Other areas for
futuretrgseérch arise: 'does learning occur in patients
withrbrain damage in either hemisphere, or one more than
tne other;..." (p. 158). The present study attempted.to

ive an answer to this guestion.,
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hﬂdeficifs couid learn through repetition of simple

Hypothesis

Analysis of the literature surveyed lead to the
formulstion of the principal hypothesis: The'brggn-

damage% hemiplegic subject presenting visub—constrﬁctive

#

. constructive tasks, whether his lesion was in Epgrright

or the left hemisphere; furthermore, he would progress

farther than 2 brain-demaged hemiplegic who was not

o

trazined to do the same tasks.




Chapter 3

PROCEDURES .

Subgects

Thirty-two hemiplegic subjects were tested. All

-

- nad sustazined & cerebro vascular accident and were

hospitalized for rehzbilitation at one of the

following institutions: Hoiynggi;y Hospital (Vancouver,
B.C.),.Jewish Convalescent Hospital (Laval, P.Q.),
Rehabilifa@ion Institute of !ontreal and Hopital Marie-

Clarac (Montréal, P;Q.). Table 1 gives an account of

the number of patients hospitalized in each institution.

~-

e

Table 1

. Institutions where Subldects were Hospitalized

Institution ‘ Trainéd Non-trained Total
LBD RBD  LBD RED

f

Holy Family Hospitazal 31 0 1 5

oy

SJewish Convalescent Hospital 2 2 4 4 12

Reh ablTltatlon Inetltute )
of Montreal o 1 & 1 & -

O

Edpital Marie-Clarac 3 4 c 2

no
No)
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r

Thersubjects were diviaed'into four groups.
rirst, they were divided according to the side of lesion:
ieft brain-dsmzged (LBD)'aﬁd right brain-damaged (RBD).
Zach group was then divided into two sub-groups: the

»
experimenta’ or trained group who were trained daily for

ten consecutive days (weekends excluded) and the control
or non-trsined group who were tested once, then repeated

the test ten days later. Subjects were alternately

- assigned to either sub-groups. e

”~

In the selection of the subjects, the following

criteria were npet:

-

1. The khemiplegis must have resulted from a

.k

1

cerecro yascular accident;
2. Trhe persons havingksustained a previous
stroxe were excluded;
3. The onset of the cerebro vascular accident
“should not have exéeededfao weeks;

4, 7Tre subjects must have shown evidence of a

5. Tbose'patients who were bed-ridden or those

without sufficient tolerance to sit through

'!I~

a tairty-minute daily test session were

excluded;

M

. Tre subjects hed to be right-handed in their

svery day activities,

% o
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All subjects had sustained a’stroke. Hemi-~
bleéics whose handicap was the result of tumor, trauma
or 6ther causes were excluded in order to make the
groups more homogeneous and to eliminate the possibility

of cases of progressive degeneration of the brain cells

not due to z2zeing. In many instances, it was
impossible to determine the site and exact extent of the
cerebral damzagey however,'subjects who had a history of -
previous stroxe were not included, even if their
recuperation was assessed as having been adeguate, for
~hey might have presented sequelae of perceptuo-motor
dysfunctions.

All subjects were zdults; their ages ranged from
32 to 82 years old with a mean age of 62.47 years old.
In 21l cases, there hzd been an interim of 6 to 30 weeks
(mean: 12.4% weexs) since the onset of their strokes.
Tavle 2 indicates the mezn age and the mean number of
weexs post-onset for eagh group of subjecfs. The reason
for restr%cting the elapsed time since the onset of the

i

stroke wai}becauae it nad been established by several

autnorities that chances of improvement were usually = _-
better in the earlier stages of the iliness (Dupuis,
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~ Each subject accepted for inclusion in the study —

showed evidence of unilateral brain impezirment. Heim-

surger and Reitan (1961) stated that it was sometimes
impossible to determine whether involvement was bilateral
or unilatersl, but that the usual methods:were reliable
to determine the hemisphere involved maximally in cases
*”of~bilaterairinvo%vement.meurthermore,ﬂalthoughwsomeWﬁ,ﬁg\#WfkmﬁMf
cases may have had bilateral involvement, there was no
reason‘to assume that there would be more in one group
than’ih”théwgfhér;hfSquéctsrwﬁorwefefﬁdfﬁfiéﬁflﬁéh&éd”W'
were eliminated since hemispheric dominance is not as
well established in left-hended perSons as it is in
'right~-handed subjects. - ) ' /
As alternztion wzs the basis of selection of the
subjecté for the trzined and the non-trained groups, no
attempt was made to obtain equal distribution according
to sex; 14 maie aznd 18 female subjects were included in
the study. The distribution of the subjects according to

gex 18 indicated in Table 3.

LT T I e e D R AT




Table 3

Classification of the Subjects According to Sex

Sex Experimental Control
LBD  RED LBD RBD
Male 3 2 3 6

Female 5 6 5 2

Since all patients Qere hospitalized in a
rehabilitation institution, they were being treated in
physical and occupational therapy. From medical and
rehabilitation records and from conversations with ‘
treatylg physiatrists and therapiété, the following

supplementary data was obtained for each subject:

1. Medical Status®

1.1 Associated diseases: the presence of cardio
vascular diseases and .diabetes méllitus was noted. These
diseases may affect the prognosis since these people must

1imit their expenditure of energy which might have an

effect on their becoming independent (McCullough et al.,

1 Medical and clinical data is shown in
Appendix D, ‘

[ i; gt

b o
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1.2 Vision: the confirmed diagnosis of
hemianopsia or other forms of visual field defects was
looked for. Subjects with poor eyesight were required ,
to wear their gzlasses during the testing and training

sessions.

1.3 Motor impairment: -electromyographic and . .

medical examination results concerning the severity of
the motor loss znd the presence of spasticity or
flaccidity in the upper and lower limbs wefe noted. An
extensive motor impairment and a prolonged state bf
flaccidity were detrinental factors in assessing the
prognosis of a streoke victim (McCuliough et al., 1970;
Peszezynski, 1965).

1.4 DSensation: Impairment of sensation was also
a2 pocr 'prognostic sign according to McCullough et al.”
{(1%70). This imp%irmgnt might take several forms:
sensory loss to touck and pin prick, hemianesthesia, loss
st kinesthetic sense, loss of two~-point discrimination
and/or astereognosis. Information on this subject was
gathered partly from the medical file and partly from
tre occupational therzpy perceptuo-motor evaluation form

{Appendix A).

2, Perceptuo-motor 3tatus

In addition to motor and sensory function, the

S e A o o
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state of the patient's perceptuo-motor function was

discussed with the treating océupational therapist. Most

of the teéting was done by the'occupational therapist

wno used the evaluation included in Appendix A. This

evaluation included the following items: proprioception,
stereognosis, body image, perception of color, size.and- - —

snape, spatial relations, figure-ground discrimination.

%, TFunctionsl 3tatus

3.1 Activities of daily living: with every
\ hemiplegic patient, the occupational therapist did a
conplete evelustion of activities of daily living. This
evaluation included personal care, eating, dressing,
. transfers and verious other functional tasks. The

H
\\\\‘///ﬁerformance of the pstient was rated as "independent,"

"need of supervision," "need of assistance’ or

y

"dependent." Zvery subject in the present study was

n

Z23

essed in this arez znd reted according to those
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3.2 Arbulation: the functioning of each subject

regerding kis ambulstion z2bility was determined through

{

[0

ocoservation and/or through the physiotherapy records.

ing the presence or absence of
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speech dysfunctions was gathered from the speech therapy
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department. OSome subjects were dysarthric but this
pathology 4id not affect their performance on the tasks.

Some subjects were aphasics. In this event, they could

suffer from motor aphasia which affects the expression of ’
language, sensory aphasia which affects thée receptive

language or global aphasia which is a combinmetion of == |
both forms. Aphasia might be combined with one of more ;
of the following: dysgraphisa, dysleiia and dyscalculia. 1

5. Rehabilitation Treatments

All subjects received physicel and occupational )
therapy. \As patients were in different institutions, and
received their treatments from different thera;ists, it
was impossible to state that their physical and
occupational“therapy treatments were idéntical. Moreover,
they were not all at the same sfage of their disease nor
were they all affected with the same severity. The

general aims of physiotherapy and occupational therapy ‘

for brain-damaged'hemiplegics are listed in Appendix B.

Degscription of the Test

The uwsual clinical tests used for the evaluation
of visuo-constructive deficits included drawing of simple
__or complex forms with or without the presence of a model, =

assembling sticks and blocks representing structured and

unstructured patterns and/or constructing mosaic patterms.
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Werrington (1969) stated that the characteristic feature
of the dysfunction consisted iﬁ the failure to analyze
the spatizl relstionships of the components and the
inebility to execute simple constructive tasks under
visuzal control. ' N

Some authors noted that tri-dimensional tasks
were particularly difficult to execute for subjects
presenting visuo-constructive deficits and that
frequentl&, subjects succeeded with the simplér tasks but
showed gross abnormalities when confronted with the more
difficult tri-dimensional tasks (Benton, 1962, 1968; |
De Ajuriaguerra, neécaen znd Angelergues, 1960; Hécaen,
De Ajuriaguerrz =nd lMassonet, 1951; Hecaen, Penfield,
Bertrand and Malmo, 1956). Inability to represent depth
was one of the main cheracteristic defects in visuo- r
constructive. deficits as the spatial component was .

particularly important when perspective was involved.

Therefore, the present test concentrated on tri-

dimensional sctivities.

As apheasics were included in the study, the

cncsSen tasks ns

;)-I

to be simple and had to exclude the

sity of verbal communiication. ~Spontaneous drawing
'was) trerefore exciudéd from the test. However, as was
stated by Zenscn and Berton (1970), drawing in itself

ig =z good test to detect brazin demage. Drawing was
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therefore included in the test as it was an activity

that required good perceptual abilities and good praxis..
The test was made up of four series of three tasks eachi.>
two series which consisted of drawing tasks and two

Series which consisted of block construction tasks.

Series 1

This series required the reproduction by drawing
of three designs that were frequently ﬁsed in the asseés:ﬁwr
ment of visuo-constructive deficits. The designs were
similar tc those used by many authors particularly
Arrigoni and De Renzi (1964), Assal and Zander (1969),
Bender and Teuber (1948), Benson and Barton (1970),
Benton (1962), Hécaen et al. (1970) and Piercy et al.

(1960). The designs used are reproduced in Figure 1.

Series 2

The subjects were asked to draw three blocks that
were placed in front of them. These tasksarepresented i“
an added difficulty as the models were tri-dimensional

rather than a bi-dimensional reproduction of a tri-

dimensicnal pattern. The models are shown in Figure 2.

Series 3

éeries 2 was a block~building task. "It was

inspired froz Zenton's tri-dimensional constructional

A
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praxis test (Benton, 19685, although the patterns were
different. Blocks of different sizes and shapes were
used to con;%ruct three models of increasing complexity.
An assortment of 19 blocks were given torthe subject. It

consisted of two blocks 'A', two blocks 'B', four blocks

'CH,four blocks By four blocks-'E! ~and-three bloeks

'F', Figure 3 shows the shapes of the blocks used and
Figure 4 reproduces the block construction tasks of
series 5; Tésiwé.i*wéé madérﬁé of 5héﬁblbék7fk{;yéhé N
tlock 'B' and two blocks 'C'. Task 3.2 was constructed
with one block 'C', two blocks 'D', two blocks 'E', and
three blocks 'F'. Task 3.% included two blocks 'A', one
vlock 'B', two blocks 'C', four blocks ''D', two plocks
'Z' 2nd two blocks 'F'. All models were already
constructed and glued together in order to prevent the

subject from seeing the actual building of the model.

Series 4 N
Series 4 consisted of building with one and
one-nalf incn wooden cubes (block 'F' shown in Figure 3),

three models drawn on white cards. This type of task

was used in the intelligence test of Barbesu-Pinard (1963)

and the Wechsler Adult Intelligence Scale (1955). It was

. "

~odified slightly in order to prevent the blocks on the
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the top row. These tasks had definite spatial .and

. v »

tri-dimensional components and were therefore included
in the test. Figure 5 gives a reproduction of the four

tas¥ks of this fourth series.

Exnerimentél Situation b

7éﬁ55;gts ;;;e seated in front of a table and
the experimenter sat at theirﬂworking side,'whicg was
session was done in a room where subject and
experimenter were alons. All testing sessions were
fitted into the morning schedule of each subject.

With the left brain+damaged group, the tasks
were done with the non-preferred hénd. Thisa hés been
described as satisfactory by Critchley (1953) and Dee
and Benton (1970), who pointed out that visuo-~
constructive deficits were usually manifested
biléterally and that the ipsilateral hand would show
defective performance as well~és the contralateral hand.
Piercy, Hécaen and De Ajuriaguerra (i960) and Gainotti
and Tiaceci (1970) indicated that subjects who could

not do a task with their preferred hand due to sensori-

non-preferred hand. As all subjeots in the preqent

study were hemiplegics, they were tested with their
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Models of the Three Tasks to be ,JDrawn in Series 1
(Actual Size)
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Models of the Three Blocks to be Drawn in Serles 2
(Actual Size)
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FIGURE 3 — — -

Models of the Blocks Used in Series 3
(One-half of Actual Size)
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FIGURE 4

Yodels of the Three Construction Tasks in Series 3 -

.
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FIGURE 5
the Three Block Construction Tasks in Series 4
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ipsilateral hand regardless of the side of the paralysis.
A study of Dee and Fontenot (1969) showed that this ~

procedure was acceptable as they found that left hand \

drawiﬁéﬁierformances did not significantly differ
from right hand drawing performances, They foﬁnd that
the pattern of frequency of various errors was very —
similar for the leftAand right hands except for a
tendency for more distqrtions with the left hand. The
errors which did not significantly difféfrwéféroﬁiséibné,r
rotations, misplecements, size znd perseveration.
Hecaen and Assal (1970) had right-handed control
subjects draw with their left hand. Their performance
did not show any specific error except for a minor
degrée of dexterity faults. In any case, using the left
nand for block construction tasks would not present
és great a difficulty as drawing and the present test
included both types of tasxs.

For theAfirst two series, the models to be
drawn weTe placed directiﬁ in front of the patient
except for hemianopsic subjects in which case the |
nodels were placed slightly on the side opposite to the
blin& fiéld bf ﬁisidn. If waé éﬁpiéinéd'fo;fﬁéh -
reproduce the éesign as exactly as he could.

In series 1 and 2, the subjects drew on a
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white 8% by 11 inches sheet of paper fixed on a
clipboard using a black felt pen which minimized
resistance and prevented erasing. In series 3, an
assortment of 19 blocks was placed on the working table,

on the patient's non-paralyzed side. ' For series 4,

ten wooden cubes were given -to-the subject. - ——
| The subjects were warned that timekwould be
measured for the block construction tasks but that
accuracy was more important than speed. When the
subject stopped working, he Qas asked: "Are you

finished?" If he replied "Yes" or "No, but I can not do

it" or something similar, the next task was presented
to him. In some cases of'plosing—in or incoherent
rmanipulation of blocks, the subject was stopﬁed and the
next task was introduced.

| Motor aphasics did not have difficulties in’
undérstanding what was expected of them. It was
presumed however, that subjects suffering from global
aphasia would have comprehension problems particularly
with the block construction tasks. In those instances,
the first task was performed in front of them by the
experimenter,'then'disménteléd},iﬁ"ordér'fé'aIléviaté )
’”thig*&ifficuityt”*FurtherﬁoreT‘HS‘thUSEMSHbject34might*4“~h~————**""
not Lave undefstood that accuracy was more important

than speed, the chronometer was not shown to them -



Sh.

in order to avoid misconstructions due to unnecessary

speed.

7
Scoring
Each series of three tasks represented a
maximum value of 25 points for = possible total scorefof

100.  In series 1 and 2, one point was given for the

first correct line and one point for each additional
line drawn correctly in relation@io itself and to the
other lines. HNo points were taken off for minor
distortions, imperfect apposition of lines or errors of
size as half the subjects had to draw with non-preferred
" nand. No points were take®m off either for additional
lines for they could have resulted from perseveration
or from errors that the subject could not erase.

In series 3 and 4, one point was given for the
first correctly placed block and one additional point
for each block that was adequately placed in relation
toAthe other ones. In series 4, all the blocks were
identical; consequently, there was no choice of blocks
involved in doing the task. Therefore, one point was P
taken off for each additionél block that the subject 1/

used in his construction.  Table 4 gives an account of

+he maximum scores for each task.

Scoring wss done by the experimenter. Then,
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Table &4

Point Values of the Four Series of Tasks

SERIES TASK POINTS MAXIMUM
- y
l lol & 5
1.2 11
1.3 " B o
25 points ,
S , ¥
2 2.1 6
2.2 9
F.3 10
25 points
3 . 5.1 4
3.2 8
25 points
b 4.1 7 5
4.2 8 )
4.3 10 ‘
25 E%ints
TOTAL OF THE FOUR SERIES 100 points
AN
\ -
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'~h—”an—iﬁdepenéeatfaudgegwhe\d;dgnot,have4ang4lniermatlenegnegg,g\g\g\

thez subjects was given the protocol for scorlng and

carried out the operation. Scores were then compared;

when the results differed, the task was re-evaluated /
by the two judges and a consensus aimed a2t. Scoring of

the block-building tasks was easier to standardize

individual dllferences in the latter. quever, the two
judges agreed in the majority of cases. In the
instances where a consensus was not reached, the score -
of the independent Jjudge prevailed since the fact that he
4did not have any information on ﬁhe subject increased
zis chances of objectivity.

Subjects wko achieved a score greater than 80
out of a possible 10C on the initial test were excluded
as theirwvisuo-constrquive deficits were considered

absent or minimal.

Analvsis of the Data

An analysis of variance for repeated measures

(Winer, 196 ] erformed for initial and final

-

scores of both Xeft and right brain-~damaged. The

analySLS of the 1n1t1a7 and flnal score of the trained

and the non—tralned groups was also performed.

- - - j‘—"‘"ﬁ‘
Correlatﬂons between initial and final scores
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and the following variebles were then established:
1. Age °
2. Number of weeks post-onset

%2. Sensory impairment

3.17 Superficial sensation

© 3.2 “Proprioception T T
3.3 BStereognosis
3.4 Body image i
4, vPe%cebfﬁéi defiéiésrﬂ
A.l Perceﬁtion of color, size and shape
4,2 Perception of spatial relations
4.3 Figure-ground discrimination
The evaluation of categories 3 and 4 were done
by the treating occupational therapist, using the
evaluation form shown in Appendix A. Dysfunction in;
“hose categories were ra?ed as follows: (0O) no impair-
ment, (1) slight impzirment, (2) moderate impairment and
(3) severe impeirment.
In order to determine whether the presence or
absence of certain clinical syndromes had an influence
on the learning capacities of the subjects, the chi

square test of significance wes used. Each analysis o

was set up to investigate the relation between defect
on each of the measures described, and improvement on

tre visuo-constructive tasks. The differential score -
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wasrdeterminéd for each subject; the mean, standard
deviation =2nd median was then calculated for the four
zroups of subjects. The clinical syndroﬁes were divided
into three section: (1) clinical symptoms, t2) T
functional characteristics and (3) specific visuo-

_ constructive symptoms analyzed from the subgects'

cerformances on dréwing and construction tasks. The
results derived from these analyses are presented in the

following chapter.




Chapter 4
RESULTS

Comparability of the Groups of Subjects

Individual results for each subject are presented

in Appendix C.

Pt A h S e

The mean initial and final scores as
well as the standesrd devietions ére indicated in Table 5.
It should be noted tmnat in both left brain-damaged and
right brain-damaged, thelnoﬁ;tfaihEd,group had'a'higﬁef
initial score than the trained group. In addition,

in both trained and non-trained gfoups, thé{right

train-damaged.subjects had a higher initial score than

the. left brein-dzmaged subjects.

right trained groups is summsrized in Table 6. It

It hes zlreedy beén shown that groups were
compsrable inm the following variables: age, weeks

-

oost-onset, absence of,pfevious gtrokes, and left

rexmispheric dominance,

Analysis of the Differences Between
tne Ekperimenta; Groups

- The enalysig c¢f variance for repeated meaSures

(Winer, 1352) of the dsta pertaining to the left and

-szowed thetaignificent improvement occurred scross— —

‘Training trizals st the p < .01l level. Figure 6

WO

5
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indicates that Iearning took place in both groups g
although the right bggin-damaged subjects' scores E
(nean: 65.79, SD: 16.43) were significently greater
than the left brain-damaged subjects' s€ores
(mean: 53.58, SD: 16.62). ‘
b . e
Table ©
Summary of Anslysis of Variance of the Results of Ten ?
Trazining Sessions Between the Two Trained Groups of , :
Subjects :
Source ’ ar MS | F %
Groups (G) 1 5953 .600 8.873%
N , o - 1
Trizls (T) 9 4326.500 6.448%
G x T 9 14.211 0.002 “
g~ ¥ithin sets 54 671.009 o

a p< C.01
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FIGURE 6

Mean Scores for the Left and Right Brain-damaged
Trained Subjects for the Ten Training Sessions
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Anzlysis of the Differences Between the
Trained andsNon-trained Groups

Tab 7 summarizes the ¥ values derived from the
anzlysis of variance for repeated measures (Winer, 1962)
for initisl znd finzl scores of the control (non-trained)
and the experimental (trained) groups. No significant
differences were found,between,hemisphgrééwQrwbetween”ﬁ,”
the experimentzl and control gbups. |

The finzl scores were significantly greater
(F. 65.184; 4f 1/28) than the initial scores at the
p< 0,01 devel. The main question was whether the
trained groSES would show more relative improvement when
compared to the non-trained groups. This could be
tested by 2 significant interaction between the trained
and the non-trained groups and the initizl and final
scores. It is shown that training actually resulted in
2 significantly greszster improvement for the trained
groups then trhe non-trained groups (F. 10.7%9; 4f 1/28).
Figure 7 demonstrates that both non-trained and
trained groups improved but that the trained group
improved considerzbly more considering the fact that

their initizl scores were lower and their final scores

were higner than those of the control groups.
g4

Correlations Zeitween Selected Variasbles and Scores

The corre’ztion between certain variables and
g
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Table 7

‘Summary of Analysis of Variance of the Results of the
Trzined apd Non-trained Groups on the Training Sessions

Source af F

Between‘subﬁects R 5 e
Hemispheres (A) 1 1491.891 3.113
Training (B) 1 118.266 cee
‘A x B 1 90,141
Error 28 479.252

Within subjects 32
Trials (C) 1 3038.766 65.1840
AxC 1 4.516 ie
Bx C 1 500. 641 10.7%92
Ax BxC 1 26.266
Zrror 28 46,618

b B e AR b i et 24




66.

A B i e

Compariéon Between Initial and Final Scores of the
Trained and Non-trained Groups
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the initial and final scores was studied in order to

detect differences which might have an influence on the
subjects' scores. First, the‘éorrelation between
initial and final scores was established; then, age and
numbertof weeks elapsed since the brain injury'were

correlated with initial and final scores. Table 8 gives

4

an account of those Tesults.® A correlation at p< .0 —
level of significaﬁce was established between initial

and final scores for thrge groupsqu subjgcts while

in the fourth group it approached significance at p< .05

level. Age was correlated‘wifh final score (p<:405) in

one group but not in the others. DNo significant

« correlations were established between weeks post-onset

and initial or final score in any group of subjects.

-

Appendix D indicates the age and number df weeks post-
onset for each subject. | | ‘ixii

It haes already been Stated that the presence of o
severe sensory disturbances seemed té éffect thé
prognosis of brain-injured adults. Consequently, the
correlations betwsen the degree of sensory impairment and -
the initiel a2nd final scores in the four groups of R

patients were looked for (see Table 9). The sensory

disturbances that were evaluated were: psuperficial

- The level of significance was established at
r=.666 for p< .05, and at r=.789 for p<.Ol.
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Table 8
Correlation of Age and Weeks Post-onset with Initial
and Final Scores for Each Group of Subjects
—=*
Group Variable 7 Initial Score Final Score
LEBD Initial score ces .605
trained ' - %
R CTTAge T T T ee2 -.859
Weeks post-onset .197 465
. * X
RBD Initial score evs T oLses
trained
Age 401 551
Weeks post-onset 247 «3%39
: ) * %
LRD Initial score cee .966
non~-trained -
Age -.150 -.134
Weeks post-onset J447 «355
. * %
RED | Initial score .o . 949
non~trained
// Age -.139 -.002
Weeks post-onset -.533 -.559
A .. N | f'.
Significant at the p < .0l level. !
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) o Table O
Correlation Between Sensory Disturbances and Scores
Group Variablel Initial Score Final Score

LBD trained 1 . 342 335
e ... .200 - 344

% 483 .130

4 151 .170
RBD trained 1 -.386 ~.681"
2 . 303 -.672*

-

5 -.’171 _.650

4 -.006 ~.516

LRBD noqetrained 1 -.40* -.369

— 2 -.400 .329 %
3 -.714* o -.119
‘ "{-:\ 7“ q" "".64'6 0002 ’

RBD non-trained 1 -.693* ~.551
2 -.126 -.118

3 «339 =19

o

x .

\

~ Variables:

1 - superficial sensation;

2 - proprioception; 3 - stereognosis; and 4 ~ body image.

1
'Y
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sensation, proprioception, stereognosis and body image.

Impaired superficial sensation was cqgfelated
with initial score in both non~trained groups (p< .05)
out was not significantly correlated with initial score
in the trained groups. It was correlated with‘the final

score of the right brain-daemaged group. Difficulties

in proprioception and stereognosis were each correlated

at the p< .05 level with one group: the former with

the final score of fﬁe'RBD'tféiné&'gréﬁp”éﬂd”fhé"iattéfi”’"”W'”
with the initial score 0f the LBD non-trained group.

The results were not consistent enough to indicate a

definite 1nter-relation between impaired sensation and

poor achievement on the test.

Dysfunction in the fields of perception of
color, si%e and shape, perception of spatial relations
and figure-ground discrimination were also correlated
Qith initial a2nd final scores of each group of subjects.
it cén be seen from the results presented in Table 10,
that a significant correlation Qas established betweenv
impairéd perception of cclor, size and shape, and
initial score of the RBD trained (p< .05) and of the LBD

“non-trained groups {p<.0l); = correlation was also-

found - between i paifed—peyceptiongandgiiaalgscgpegf444444* ,,,,,,,
of both L3D groups (p<.0l). It approached

significance with the RBD trained group's final score.
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Table 10

Correlation Between Perceptual Disturbances and Scores '

Group Variable~ Initial Score Final Score.

LBD trained

1 ~.004 - ~.697
2 -.118 351
. 3 o143 112

23D trained 1 .71t . Z.590
- 2 ~.601 -.483

3 -.568 ~.670"

LBD non-trained 1 - -.900"" -.750"
\ — 2 _.788" 543
z ~.191 ~.523

RBD non-trained 1 -.388 AL
2 -:388 -.415
3 ~.501 -.415

D <.05

s
D¢ 0L

] . .
=~ Yariables: 1 - perception of color, size and
shape; 2 - perception of spatial relations;
3 = figure-ground discrimination.

# ' '



The correlation was however practically null with
initisl score of the LBD trained group and not
significant witk both initial and flnal score of the RBD

uon—thalnedﬁiwﬁup. As for difficulties with spatial
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ééfégliéhed in e=ac nstance.A the former w1jh 1n1t1a1
score of the L=ZD non-trained group and the laetter with

Final score of the RBD frained subjects. -

Relationships tetween Clinical Syndromes

and Differential ocores

The differentizl score of each subject was

e

established; the resulte are presented in Table 11. Each

‘group of subjects was then divided into those whose

differential score was smaller than the median of their

group and those nose differential score was larger. The

(]
I

“inical syndromes were grouped into three sections:

e

1) clinical symptoms, (Z2) functional characteristics,
and (3) visuo-constructive symptoms. Appendix D gives

a detailed acéount of the presence or absence of eéch of
thoge symptoms for every subvject.

Clinical Svymptoms: This section included

meairsent'in nuscie tone, visual field defects, speech

dysfunctions and zsscciated cardio-vasculer diseases

and/or diabetes zellitus.  All subjects were
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‘hémiplegics;,and therefore presented evidence of
impeairment in their nmuscle tone. Spasticity was seen in
17 cases andaflaéciQitj was present in the other
subjects. McCullougn and Sarmiento (1970) and Levenson
(1965) have stated that prolonged flaccidity was a-

factor thaet minimized the chances of an effective

rehabilitation. In the present study, flaccidity did not
appear to be z factor that influenced the results; no
relsztionships were found between the state of mustle

Sone and the pétient's progress on the test. The

diegnosis of hemianopsia was confirmed in six subjects.

‘No significant correlations were found between the

cresence of hemienopsia and the. differential scores.

In right-nanded people, aphasia could be present

“only in left hemispheric injuries. In the present

inv%g%igation, aphésia was diagnosed in 13 casesjout of
5 patients of the left brain-damaged group. In ome
case, the exact diegnosis could not be established '
oecause the subject's only spoken language‘Wés Chinese.

®/ignt subjects suffered from motor aphasia and five

‘subjects had glcbal aphasia. No significant

relationships were esteblished between the presence of

W

motor or global aphasia and differentiel scores. The

presence of some associated diseases that were known to

3

nave influence on the rehabilitation prognecsis were

13
b
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looked for. It was established that 24 subjects

presented symptons of cardio-vascular diseases and 11

.subjects suffered from diabetes mellitus. No relation-

ships between the presence or absence of those diseases
and improvement on the test were established. Table 12

summarizes the -results obtained from the chi square

differential scores.

Table 12

Relastionship Between Clinical Symptoms and
Differential Score for the Four Groups of

Subjects
Clinical symptom ar chﬁ}équare, F
, i ,
Impaired muscle tone 1 7 0.000008 NS
‘Hémianopsie | 1 0.5438 NS
Aphasial : 2 2.6445 ¥S

Associated cardio-vascular :
disease 1 0.10522 NS

Associated iiabetes

mellitus 1 .. 0,013%8  K®S .

1 Aphasia is present in LBD subjects only; the
relationship applied to this group of subjects.
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Functional Characteristics. The following

characteristics were included under tﬁis section:
attention span, emotional behavior and performance in
activities of dzily living (ADL). Attention span was
judged during the subjects' performancé. Eleven
subjects were easily distracted, overly telkative, .. . _
incapable of building more than two or three blocks
successively o; presented similar behavior; they were
evaluated as ha%ing a low attention span threshold. No
significent correiations were found between poor attention
span and low 1mp*ovement on the test. ’ ' . .
Gainotti- (1972) d1v1ded emotlonal behav1or of.

l af
braln—damaged suc*ects 1nto three categorleS'

AR

FS

(1) catastrophlc reactlon whlch wag malnly S ’ T

Flr 2ns

¢

onatitale

caaracterlzed by aﬂxle;y, aEETBSSlveneSE or requals:: .

(2) denressxva mood which manlfested 1tself by dls-' B

‘couragement ant1c1patlon o* declaratlon of 1ncapac1ty or .

-,

similar. reactlons, and (3) 1nd1fference reactlon towards

the dlsabllluy or towards tﬂe 1ncapaclty to perform ’f‘a T
certain tas&s.. Galgottl 5 c¢3581flcatlon was used 1n the e

or ant study; no apnearance 6f behav1oral chahges was) S - F

~oa;md in nine- suﬁ,ects catastrophlc reactlon 8 symptoms ;1'*11
-

- T -
= . B

~*ﬂ—-‘939—Pﬁesentﬂ;n t#glaubaeetsTfaepress}ve reaet&en—&ﬁ—Wﬁ~~+fi;T4wnff}

k)

fiiﬁeen subjects and 1nd1fferencq reactlon in six ‘pﬁ .

3 -

suvjecfs, A significant co;regatlon between emotlonal R
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behavior and differential scores was found. The
relationship was particularly evident in the indifference
reaction group where all subje@?s who presented such an
emotional behavior finished theitESt with a DS lower
than the median of their respective Eroup..

In znalyzing the performance in activities of
daily living (ADL), three subjects were evaluated as
seing independent in most spheres of activities. ®&ix
subjects were completely dependent in thggéfhey were
unéﬁle to complete any activity without assistance or
supervision. The other subjects were more or less
dependent as they needed supervision and/or assistance .
in part of the szctivities especially in dressing and in
transferrinzg from wheelchair to bed,,bathtub or toilet.
The chi squar® for ADL wes non-significant. Table 13
gives a summary of the results derived from the analysis

netween functionzl characteristics and differential

gsCores.,
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Table 13

Relationship Between Functional Characteristics ahd
Differential Score for the Four Groups of Subjects

\-—N'
Functional characteristic aft chi square | F
Attention span. D S 1,194 NS ; ) -
Zmot{ional behavior 3 19.140 p< .01
Performance in ADL 2 0.2713 N&

Visuo-constructive Deficits Symptoms

Visuo-constructive symptoms are numerous. The
nos8t fequently discussed in the pertinent lite?ature
were the following: }ack of capacity to represent
verspective, contralaﬁeral neélect, rounding of acute
anzles, closing-in, mirror image, macrogrsphia or
~icrographia and perseveration (Arrigonf{ég_g;.; 1964 ;
Benton, 1962, 1968; Critchley, 1953; De Ajuriaguerra and
Hecaen, 19%4; Gainotti gt al., 1970; McFie et al., 1960;
Mendilsharsu et _al., 1968; Piercy et al., 1960 and ‘ .
Warrington et _al., 1966). An analysis of the presence K

or absence of these symptoms was undertaken in order to . .

.~ sptermine wnhethner it hed a bearing on the subjects'

learning capacities. Appendix E includes some subjects’

le
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drawing performances and gives examples of the visuo-

constructive symptoms described in this section.

Lack of capacity to represent depth was the most
frequently encountered visuo-constructive symptom in the
present study: <twenty-two subjects presented this
deficit. HNo correlations were found between the presence
of’thls dysfunction and -improvement on-the-tests-————  —v-—o
Contralaterzl neglect was usuzlly associated with right
brzin damage in right-handed subjects. In the present
study, it appeared in the d851gns of 12 out of the 16
RBD patients =nd was absent in all LBD subjects'
performences. L0 significant relationship between the
presence of contralateral neglect and differential score
was established, | |

Rounding of acute angles was described by
Wgrrington gt _sl. (1966) zs 2 manifegtation of young
children designs. It wes bypothesii;d that subjects who
presented this dysfunction would be more severely '
:*paired tran the otkers and therefore might not improve
&3 much on ihe test. Eowéver, no such association was
Zound. losing~-in was especially apperent in the block
construction tasvs of .nine subjeéts. This symptom was

discussed by De Aiur “ipguerfa and Hécaeﬁ'(iged)-"they’”

iefined it as a ”ie_lC’t 6f the relational thougnt,

8imilar 0 tne 2ensvioral mode of the child confronted

AR e T - s——
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withwfhérfaéﬁAéfﬂggégihéﬂgimodel."l The hypothesis of a
more severe deficit was again put forward but, as |
happened;in tre previoué case, no significant

correlation was found between the presence of cloéing-in
and thefsubjects' differential scores. Mirror-image was

also a sign of defective perception of spatial relation-

snips. It was found in eight subjects. Although the
relationship between mirror-image and improvement on the
test wes not definitely significant, it wasrextremélyfﬁL
close® to being significanﬁ; mirror-image might therefore
have had an influence on the differential score of the
subjects who presented the symptom"

, dazcrograprhia and microgrephia were present
respectively in seven and three subjects. However, no
sizgnificant associztions between either of‘those
syaptoms and differential scores were established. i
Finally, perseveration was studied; it was found in 18
subiects., No significent correlations between the
presence oI perseveration and results on the test were
egtablished. The relationships between visuo-
constructive symptozs and differential sceores are

L em -
pregented In Table 14,

1 fae . .
= Mym dd7icit de le pensée relstionnelle, proche —

des modes de cozportement de l'enfant face & la copie
e, {p. 289)

RSN
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Relationships Between Specific Visuo-constructive
Symptoms and Differential Score for the Four Groups
of Subjects :

e hordbemdrsaitng codlan b s s

Visuo-constructive symptom df chi square % F
Incapacity to reproduce i -

depth 1 1.3749 NS
Contralateral neglect‘l 1 1.333%3 - NS
Rounding of acute angles 1 1.3749 NS
Closing-in ) l~ 1.3749 ~ NS
Mirrbr-image‘ 1 3.0222 NS
Macro and micrographia 2 4.3559 NS‘
Perseveration 1 0.0588, NS~

i

'1 Tais symptom was present in RBD subjects only;
the relationship applied to this group of subjects.
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Chapter 5

DISCUSSION

‘Differences in Learning According to

Hemispheric Side of Lesion .

__The Saiieﬂt;findingWﬁfhthe,studymyas#thatgng_gf/Au,ﬂg,;fk;4”_

quantitative differences were found in the learning

. - -
capabilities of brain-injured subjects, based on the

hemisphere which was injured. Statistical analysis

showed that ipprovement of performance was essentially
the same for both the left and the right brain-damaged

grdups. It was therefore concluded that brain-injured

nemiplegics presenting some visuo-constructive problems

could learn through'repetitidn of construétive tasks,
whatever the side of their 'injury.

There had been reports of quantitative
differences in the leerning process of brain-injured
subjects based on the side of their lesion. Warrington
et al. (1966:78) stated:

The results were consistent with the

hypothesis that the left-sided caseg would
bpenefit from traiming in the strat of
drawing the test figure of = cube and

differ in this respect from right-sided =~ -
cases (whose difficulties lie elsewhere).

Benson et al. {1970) and Hecaen et al. (1970).

82

e
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. In the present study, different procedures were
used whlch might explain the dlﬁserences between the
results obtalned and those appearing in some of the
) literaﬁufe. First, all subjects who met the criteria of

selectlon and who obtalned a score lower than 80 per cent

;on the Initial visuo-constructive deflclt test were
-includéd'in the study,‘regardless of the sevefity of
speech~p:oblem§~and~efwsehseri—motor.dysfnﬂctions~in—the=—?—r—w— =
- preferred hand. This might have led to gfoups that were
more 8imilarly affected regarding the severity of their
.brain lesions. The training pefiod in the present study
wés extended overrten sessions, while in,preficus Etudies
training waS'dbne in a single session. Flnally3'scores
were evaluated by an 1ndependent Judge whlch wasﬂalso the
~ease 1in Warrlngton 5 study but not in thenother reports.
-This procedure,was described by Warrington as being more
ijectiﬁe qoﬁsidering,the fact that the in&ependen?

judge did nbt Savé,any'information on the subjects nor
on theyﬁurpose of the study.

Some questions were however left unanswered,

,pazticularly,ﬂiller's,(3968)WthgorxAatatingmthéthightﬁﬂﬂﬂ,W” o

brain-damaged subjects showed a tendency to forget what

they had learned but that left brain,dﬁﬁiged patients

showed better retention. Im the ten. days training
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period, only two subjects failed to show any,lmprovement,
both were 1in the left braln-damaged group (see Appendix C).
zvidently, these two cases could not support a conclusion

denying Diller's theory, but they should be mentioned.

It must also be noted that both those subjeets had low

> e —_— _—

“initial scores which probably 1hd1cated severe dysfunctlon

e nre

Dresent 1nvest1gat\on and no concluslons could be drawn

in the sphere .of v1suo—conetruct1ve tasks; their initial

. o

_scores méTe respectively 36 and 35. In contrast, two . -

other subjects had lower initial scores (BQ‘and 33) and
both of them completed the training seéeien with
respective final scores of 62 and 74. V

In st;dying the learning tendencies of both
groups of subjects (see F%mre 6, p.'63), it &an be seen
that slight fluctuations of daily mean scores occurred;
in both right and left brain-damaged groups;'the upward
trend of the Scores was however constent in Befh~gfoups.
In order to determine whether both groups.did Or.did not
retain what they had been legrning, repetitioﬁéof the
test somg days after the final seseiqn‘would have been

7 : . :
necessaﬁy.' This was unfortunately not done in the

concerning retentlon of learned materlal

[ FISAPTRI

o F L L L




Differences in learning Between - ‘ .
Trained and ﬁon—tralneg Subgec?s :

Another important result of the present study

was that a gignificant difference occurred between initisal
and final scores in all groups, although the trained group
showed & significantly greaﬂer improvement. Fromuthe
cnset of the project, it was understood that all groups
would tend to show some improvement. The mean post-dtset
vinme of the ceretro vascular accident was.relatively

short for this type of handiceap (mean: 12.40 weeﬁs);

was accepted by many investigators that some Qealing took

vlace in the first months following a brain injury.

Purthermore, every patient was being treated daily in ' ~

physical and/or occupational therapy and when necessary,
inlsgeech therapy. These treatments would probabiy have
nad a bdneficial effect on their condition. The fact

that the treined group had a greater final score than

tre non-trained groups led to the conclusion that daily
repetition of simple visuo-conétructive tasks helped |
sutiects presenting deficits in this areas to achieve »

better performance on‘'those specific. tasks. This

W

- pTogran seemﬁd ther fo*e to constitute a useful treat-

-ent, considering the fact that several authors cited

in the 1nt‘oaucto“y caapter have shown that perceptuo-

~otor dysfunctions were related to poor performance in

——

A



- Iuria(1963) pointed out that suc ceé’g‘*orﬁt@""’”
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activities of dgily living. ‘

In comparing initial scores (Table 5, p. 60),
it dan be seeh that there were variations among the
groups. The trained groups had a lower initial score
(mean = 47) thén the non-trained groups (mean = 55.32).
trained groups whatever the range of their initial
scores. The improvement of the untrained group was also
similar, although slight/variatéons ocCurréd according to
the range of their initial sddfes (Figure 9). These
results indicated that the subjects‘ improvement battern
did not differ in relation with the range of their» }
initial scores; the fact that the non-trained group had a
nigher mean initial score was therefore not a deter-

mninant factor in the smaller degree ofgimprovement of

this group. \\“sp

L x

Differences of learning Among Trained Subjects .

Analysis of the results obtained in the
vresent study led to the formulation of another
question:, Why did some subjects with low iﬁgtial
gcores show different improvement patterns than other

Sﬂbé?Cts with similar scores on their first trial?

restoration of function after a brain injury depq‘éed

_argely on motivation of the patient; on a physical

.
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FIGURE 8

Comparison Betweé? Initial end Final Scores of the
Trained Group of Subjects Divided According to the Range

of Their Initizl Score
e
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FIGURE 9

Comparison Between Initial and Final Scores of the
Non-trained Group of Subjects Divided According to
the Range of Their Initial Score

90.
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level, he also stated that it was related to (1) the
severity of the injury, (2) the volume of tissﬁe
affected, and (3) the presence of tcomplicating factors.
In the present investigatioﬁ, it was impossible to
determine with accuracy the severity and extent of the
brain injuriesfrwfhis wasrdue to the fgct tpgt thg
subjects came from different rehabilitation institutions,
and they were not all submitted to thé Same diagnosti;
measures. As for éomplicating factors, which were

Turia's third consideration, an attempt was’ﬁade to

verify the importance of some 6: those by analyzing their
relationships with the subjects' differential scores.

Only one of the %griables studied yielded
gignificant results: the emotional behavior of'the ¢
subjects. Apart from the fact that both subjects
presenting catastrophic reactions were in the left
orain=injured groub, no definite esttributions of
specific emotional behavior patterns were established
according fo the side of the brein injury as Gairotti
(1972) had observed. Significant correlations-were
‘establiBred between type of emotional behag;or and

differential scores. Both subjects presen@ing o o

cdtasthphigw:gagtions were among the group whose

differential score was greater than the median of their

zroup. Catastrophic reaction, which made the subjects

Eg
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- very. sensitive to thelr failures or difficulties,

gseemed to be 'linked to the desire to perform well.

. | ) S ‘ .

Although hoth subjects seemed anxious, they did not i
-‘n‘

refuse to perform the tasks as is sometlmes seen in

these cases accordlng to Gainotti. The small number of

4d1fflcult to draw deflnlte conclu51ons, however the

present result could imply that this type of reaction,
when not éccompanied:by refusals, could incite the
subject to a better performance. Those sﬁbjects did not
accept failure; they wanted to succeed and may thereforei
have'béen=more motfvated when performing a task.

‘“E On the other hand, indifference reaction seemed
to0 yleld quite diffetent results. All six “subjects
show1ng this type of behavior had low dlfferentlal /

" scores. These patlents showed 1nd1fference towards

their disablllty or their performance; they,were
apathetlc and did not seem to. be disturbed by thelr
poor performence or thelr-fallures. Their errors aid
not seem to distress them. The lack of motivation of
these patients mlght exnlaln thelr low results.

~ Subjects showing a depreSSlve mood were divided .

almost equally among poor | learners and;good learners. . . -

Temporary depression might be considered a usual ,’

; ) e
reaction especially when, as in all the present cases,
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such an injury was relatively recent. 'Depressive mood
did not seem to influence the iearning capabilities of
the preseht subjects. It may be hypothesized however,
that prolonged depression miéht decrease motivation

and be a significant ;éctor in the success or failure

. b
of future treatment programs.

Several variables that were not statistically
correlated with improvement deserve discussion. Luria
(1963)‘had pointed out that an older person's injured -
brain had fewer powers of compensation and restpraf;:n
of disturbed functions than the injured brain of a |
7oung person. Wylie (1964) stated that older brain-
injured subjects were evaluated as being more d&sabled‘
on admission to a rehabilitation center;iin addition,
their rehabilitation potential was lower than younger
hemlpleglcs. Peszczyns%%\(l965) iapproved the view
that younger patients hadlﬁ\better prognosis, but he
~added that aged hemiplegics could be rehabilitated to
sbﬁe degree of independence.

In the present study; no correlations wére
egtablished between age and leéining capacities of the

'brain-injured subjects., Even if the age range wasfwide,

_“(from 32 to 82 years old), it should be noted that 75%

of the subjects fell into the 50 - 75 year old
oategor§; 3oth the youngeéf ang*the oldest patients



woth these cases, as well as in all other cases, Luria

+ stated that sensory and perceptual deMicits had &

95.

were in thke RBD trained group. The youngest subject was

32 years old; her initial score was 44 and she éompleted

the training sessions with a score of 56 (differential

4

score: 12). The oldest started with a score of 66 and

ner final score was 877(differential score: 21). In

and Wylie's statements were not substantiated.

. Another factor considered was the effect of the
time lapse sigce the onset of the injury. In the present
study, it was of six to thirty ?eeks; 75% of the
subjects' post-onset time was in a rgnge of six to
fifteen weeks. Had there been more time between the
onset of the brain injury and the testing or training
sessions, thebresults might have been different for it
~as already Hgén stated that chances of recuperation
were greater in the earlier stages of ;he digease. I
‘'should be gentioned however that Williams (1967) did
not find-gglationships betyeen time lapse since the
brain injury and abilitj {E\learn upper®extremity
dressing skills.

As mentioned previpusly, severél authors had s

e

detrimental effect on the rehabilitation prognosis of

hemiplegic patients.;'However, no significant negative

correlation betweenr hege deficits and initial and
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final scores was established in the present study. Many
factors could be responsible for these results. The
most obvious one would be that no correlation existed;
zowever, this explanation must be rejected for many

authors have established such associations. Anotherl

reagson might be that the test used in the. present

o

investigation was not”a"vaiid”measurementfcf“thé"présence

and severity of visuo-constructive EErieits; the fact

that the present test was similar to tests validated by
several authorsrdoés ﬁot support such aicénclusibn. A ” .
third factor which might be responsible for these results

was the small number of subjects in each group; this was .
ez possible causge considering the complexity of {;7
neuralogical variables involved when the brain*is

injured. Finally, the results might be due to the fact

that visuo-constructive deficits were the manifestations

of meny types of deficiencies such as difficulties ip

perceiving space, in orienting one's own body in spmce,

or dysfunctions of apraxic or agnosic nature. S;ch a |
conclusion is supported by the research presented in the

first part of the review of the literature where the % | .
néfure of viéuoféonstructive deficits in brain-injured -

adults is discussed.

Some clinical symptoms were knéwn to affect the

serisori-motor performance of hemiplesics. Among those,
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| wéfgrfié“ﬁreseﬁée of muscle tone changes, visual field

-

defects, speech dysfunctions and some associated disease8.
lione of those symptoms seemed to affect the visﬁo-
constructive pérformance of ?he subjects. Among Ehose
symptoms, visual field defects seemed particularly

important to consider; however, it was shown that

hemianopsics did not perform more poorly on the ten

training sessions than subjects without such visual

problems. The number of hemianopsic patients was small" .

(six subjects out of thirty-two) and this might have

- contributed to the non-significant correlation. PFurther-

more, in all diagnosed cases of hemianopsia, the models

were placed slightly on the non-blind side and the

subjects were asked if they could see the model properly

vefore they were told to start. Fortunately, no
remianopsic patient suffered from global aphasia.

The hemiplegic patients’ perfé;mande in
activities of daily living was frequenﬁﬁy used asg thez
measure of;prOgress in their r?habilitation. - (Anderson,
1967, Kélman and Willner, 4962; Sarno, Sarno and Levita§
1973, Taylorlet al., 1969 and Wylie, 1967). Several
authofg cited in the ?nﬁpoduction have associated the

[ S

presence of perceptuo-motor dysfunctions with poor
. .

performance in activities of dailyw living. These

reasons motivated the study of correlations between.

v

-
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performance in this area and differential scores which,

rowever, did not yield significant results. This might

ve explained by the fact that several patients were in
the early stages of rehabilitation, As Lorenze and ‘
Cancro (1962) pointed’out, unsatisfactory performance in
ac@;xiéi;s of daily living in the first few weeks after

admission may be due to "lack of awareness rather than

actualiinability.” Another reason for the non-

significant results might be thaf ADL ratings were

subjective and norevaluéfion'form was widely accepted

and used‘(Donalson, Wagnér and Gresham, 1973). It

could be useful in future studies on this‘aspect to use . ‘ P
Dbnalson et al.'s form which was complete, -objective -
ané“standardized, for the ADL evaluation of every
subject.

Correlation of»subjecté' performance with the
type of visuo-constructive deficits exhibited in their
drawings‘and constructions did not yield significant
results. No definite relationships were established '
vetween the presence of mirror-imaging and low improve-
nent on the test, but there was some indication thatx
problems in this area could iead o difficﬁltieS‘in
improvgment,, In the ﬁresent investigation, no efforts = .

were made to induce self-~correction or re-education of

~ ' any particular deficit in any other than through simple
daily repetition of the tasks. It could be hypothesized

#
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cav Bome Bpecific symptoms would respond better to
2if7erent forzs of trezining than others, but this

ion was not in tke scope of the present study.

-

T
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CORCLUSIONS

The results obteined in the present study
indicated trhet rhemiplegic subjects suffering from

visuojconstructive deficits did benefit from training

through repetition of simple vlsuo—constfﬁétlve tasks.
This treatment procedure dld help hemiplegic pgtlents to
improve their performance on these tasks, whether their
lesion wag iy the dominant or the sub-dominant
“emisphere. - | S

Several zuthors have establisghed that perceptuo-

totor dysfunctiong, which include visuo-constructive
deficits, sre linxed to difficulties in the performance
of activities of deily living. It has also been
eatablished that the final aim of rehabilitation of the
neziplegic p;é ients is to help them achieve optimal
independence in their daily life activities. It could

then be concluded *hat procedures desigﬁed to overcome
tte pe ptuo—wouor dysfunctions of the hemiplegic
patients a2re z usgeful part of their reaabllltatlon

- Two zaior conclusions have been reached: (1)
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visuo=constructive dysfunctions whether they were left

or right brain-damaged, and (2) daily training in this

area was useful in order to improve ,the patients'

performance. Xurther investigation in this area is

necezsary. <+kis type of treatment would be of no

practical value if the subjects_did not retain what they

rad been learning or they could not apply it to similap
tasks in order to make greater imp?ovement. Studies in

these areas should prove beneficial in the establishment

of useful treatment procedures. Other areas of research,

in conjuncticn with type of dysfunctidn, would be to
iéﬁéstigate wzys wnereby the prognosis regarding
i:provement of the subjects on visuo-constructive tasks
could be establisrted Withlsome degree of accuracy. This
is a difficult gquestion but it would be useful to know
walch symptoms or behaviors might be detrimentél to
learning so that tris type of treatment could be used
zore intensively with the hemiplegic subjects who

rave the greatest chances of success, because this type
cf treatment reguires great effort and*>motivation on
the part of the patient. In the present study,
attempts were made to find correlations between

specific clinical symptoms, functional characteristics

ard-visuo=constructive symptoms, and improvement. Only

> -

one wvariable

»

7ielded significant results; there was a
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significant relationship between the type of emotional
beravior of the subjects and theif’impiévement with
training. Subjects presenting a catastrophic reaction
seemeﬁ to nave greater motivation and improved more

than subjects with indifference reactions.

It eould ve useful to consider “the emotionsl 7~

benhavior of the subjects before using this type of
treatment; witkh the indifferent patients, this treatment
seexed to be of lizited value.

No other wvariable yielded significant fesults{
this may be due to the fact that the establishment of
such correlations was not the main purpose of the study.
In selecting the patients, no special emphasis was
~put on selecting patients suffering from hemiznopsia,
flaccidity, closing-in or any other symptoms; con-
sequently, the number of subjects presenting each of
trese specific symptoms was limited, which made
scientific conslusions impossible to draw. .

Anong rehabilitation workers interested in ¢
perceptuo-zotor dysfunctions in the brain-~damaged adults,
sccupational trerapists are most closely assoéiated with

trhe evaluation and the treatment of these deficits. In

—any institutions, these therapists evaluate and
dispense treatzent to a2 great number of hemiplegics

oped thet further research in the
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treztment procedures applied to perceptuo-motor
dysfunctions will allow increasingly more efficient
treatment for the thousands of people who sustain a

F

stroxe each year.
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=} TEZLZ0PSIA: Visual dysfunction in which the objects
seem to get farther and farther from th
subject. -

VISUO-CONSTRUCTIVE DEFICITS (constructive apraxia): ‘
Digsturbznce which appears in formative activities
(arranging, building, drawing) and in which the
spatial part of the task is missed although there
i8 no apraxia of single movement.
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C”CUPATIOH&E ”;ERAPY EVALUATION OF THE BRAIN-DAMAGED

A, ORIERTATION

Definition:

Materials:
Ingstructions:

U
o
'.J
&

+ AN PO
. .

Ut
L)

t
H
4
~J O

3. MOTOR PUNCTION

The physical ass
physical limitat
perceptual testi

Upper Zxtremities

~ Totel paralys
~ HNon-functione
hangd,

~ What is your name? §

ADUIT

[ v
Awareness of self in place and
time.
Rone.
Asx the patient the following
guestions.

What is your addreis?
when is your birthday?

Where are you just now? (allow
"in hospital®).

How long have you been here?
(allow up to 50% error).

wnat day is it?

What month is it? (if in first
3 days of month, allow the
previous month).

¥hat year is it? (if January,
allow the previous year).

wWhet time is it? (allow up to
2 hours either way, without
consulting a clockj

essment i8 a guide to the
ions of the patient prior to
ng. —

ig, non-functional.
1, gross movement of arm or

- ZPunctional, gross grasp and release. = =
- FunCt’O"a*s but slow, lacks fine manipulation.

- —’117 il ‘n-nn%-a on

- - had e WL WEAE
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Balance
1. Sitting.
- Poor~-unable to sit unsupported.
- Fair--able to sit unsupported.
- Good--zble to sit unsupported, and regain
talence.
2. Standing (wlth or without brace).
- Poor--unable to stand unsupportedﬁﬁ -
- Fair--able to stand unsupported.
- Good--able to stand unsupported, and regain
balance. .
‘Ambulation
- Unsable to walk.
- Walks with assistance--manual and/or
mechaniczal.
- #Walks with aid of mechanical assistance only.
- Walks steadily on flat ground, with
supervision.
- Walks steadily on uneven surfaces.
AODILD \

Dependent.

Needs physical assistance for basic tasks
(dressing, washing, feeding).

Needs supervision, and some instruction.
Independent, but slow.

Independent.

C. SENSORY PUNCTION

Lignt Touch

Materials: cotton wool.
Instructions: occlude vision, test both

sides. Ask patlent when and
where he is being touched.

Pin Prick o~
Materials: opened safety pin.
Instructions: occlude vision, test both
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sides. Use sharp and blunt
end of pin. AsX patient to
indicate whether he feels
sharp, blunt or absent.

I3

Temperature

Materials: One test tube of cold tap
s water, and one test tube of
} récently boiled hot water.
- _Instructions: Ask patient to distinguish .
- between hot and cold. '

@

D, FPERCEPTUAL FUKCTION AGNOSIA

The inability to recognize familiar objects
perceived DYy the senses.

Tactile Froprioceptive Agposia

Stereognosis
l Definition: Ability to recognize objects
by sense of. touch.
Materiagls: Safety pin, paperclip, plastic

cup, quarter, cent, spoon,
pencil, large screw.
Instructions: Familiarize the patient with
the test objects. Occlude
vision, but do not blindfold.
Place an object in patient's
affected hand, and ask him
what the object is, then test
the unaffected hand if
applicable. If both hands are
~—affetted, test separestely.

Note: ’ 1. To adapt test for aphasics, :
use 2 sets of materials. i
2. OStereognosis may be masked
by sensory loss. ;
3. "Be sure patient compre-~ ~~ ~ ~  °
hends instructions. If

e ' you are not sure, domot —
score. ‘ .



Sensory Suppression

Definition:

- -—side if it -alone-is stimulateds

Materials:
Instructions:

Joint Propricception

Definition:

Materials:
Instructions:

117.

If examiner simultaneously
touches both of the patient's
hands, the patient may
perceive stimulus to hand
ipsilateral to cerebral
lesion, but not opposite; the
gsame stimulus will however be
felt on the contralateral

None.
Occlude vision.
1. Touch patient's left hand.
2. Touch patient's right
hand.
3. Touch both hands simul-
taneously.
On each occasion ask patient
which hand you are touching.
Repeat steps 1,2,3, four
times in a random order.
Grade pressure of touch from
light to hard. If both sides
-are affected score both sides
separately. Record bilateral
stimulus only.

Awareness of joint position
and movement.
None.
Occlude patient's vision.
Therapist then holds the part
to be tested on the latersal
aspect, moves the joint to
the position desired, and
egks the patient to copy the
movement on the unaffected
side.
1. Move joints in middle
range only, to avoid

stimulation of stretch
reflex.

2. DO NOT blindfeld. This
test is not effective if
patient's eyes are closed.



5. To occlude vision, use
large sheet of cardboard,
stereognosis box, etc.

Movements: 1) Thumb--extension,
, opposition.
2) Fingers~—each in flexion,
extension.

3) Wrist--flexion, supination.
4 Elbow-~-flexion, extension.
~5) BShoulder--flexion, -
abduction.
6) Knee-~flexion, extension.
7) Ankle--flexion, extension.
8) Toes-~-flexion, extension.

Body Awareness

Definition: Awareness of ones body, and
the relationship of its parts.
Body awareness can be divided
- into three areas of loss: (1)
Body Concept, (2) Body Image,
(3)" Body Scheme.

Body Concept

Definition: The intellectual mowledge of
) parts of the body in relatlon
to one another. .
Materials: Six piece manikin, made of %"
unpainted plywocod.
Instructions: :

(A) PUZZLE--Show patient completed
manikin briefly. . Ask patient to put
manikin together.

Note: A person with constructional
apraxia will be unable to complete thls
tasx.

(B) PARTS RECOGNITION--Ask patient to
- point to parts of his own body as o
follows (specify R./L. side) head,
I s&oulderr e}bew—w—%aﬁd—lmeer—ear—chlr'*”l’”"" o
aﬂ.‘:.&u . '

(C) R/L DISCRIMINATION-~-From previous
test, mark appropriate responses. Ask

.




patient to
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119.
indicate R. hand of therapist,

to turn head to L. side.

Body Imagev

Definition:

Materizls:
Instruections:

Noter- - —

Body Scheme

Definition:

Materials:
Instructions:

Visual Agnosiar

Color
Materials:

Instructions:

instructions:

Awareness of ones body through
sensation and emotion.
‘Paper and pencil.

Ask the patient to draw a’
front view of a person.

A person with constructional
apraxia will be unable to
perform this .fask. (It is
usual for a person to draw a
mirror image.)

Awareness of the body through

tactile/proprioceptive

stimuli.

A pair of gloves.

1. Ask patient to raise both
arms,

2. Ask patient to put on
gloves. '

A form board in Felt or
Bristol Board. , '

Give patient 24 colored discs
(2" diameter, 4 of each
color) and ask him to match
them to the corresponding -
colors on board.

A form board with 8 shapes
in Felt or Bristol Board:

star and rectangle.

Give patient six of these
shapes to match (omitting
the rectangle and crescent).



Size

Faterials:

Instructions:

Spatial Relationships

Definition:

Mlaterizls:

Ingtructions:

O O (s

Figure Ground

Definition:

. r Materials:  Use 2 sets of cards, (size

120.

Six circles of the same color
(3" to 3" in diameter) from a
rigid material such as ply-
wood or thick cardboard.

Ask patient to line them up in
sequence.

Ability to: perceive the
position of two or more objects
in relation to each other and
t@ oneself.
Use © blocks, or familiar
objects such as-Xcup, saucer,
knife, plate, fork or spoon.
(1) Place the objects in front
of patient on table as
illustrated. Ask patient
to point to object as
follows:

<::> (lg nearest
(::) %2 farthest

left

5% centre
right

(2) Place one block (or
object) on top of another.
Ask patient to object as

follows:
Elg top
2} under-

neath

£

e

Ability to discriminate
between the prominent visual

(Figure) and the unobtrusive - - - -

one (Ground).

5" x 8") graded as to
difficulty,
Set 4 - 4 cards, geo-
metrical shapes super-
imposed.
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Set B - 4 cards, common
objects, superimposed.
Master form card--same shapes

individuated.

Instructions: GBStart with set A. Therapist
places one card in front of
patient. Ask patient to
‘indicate on master form which
shape he perceives on this
card. Ripeat with other cards

. ~in twrn.~- -

Depth Perception

Hote: This is not practical to test,

but the therapist should be
aware of it as a possible area
of deficit. Observe in
walking, using stairs, etc.

-

Apraxiz

The inability to perform purposeful move-
nents without loss of understanding, motor
power, coordination, or sensation.

Motor Apraxia

Definition: Ingbility to perform a given
act correctly or to perform a
complex series of movements
over a period of time.
Includes ability to plan, t
assume a required position,
and to transfer smoothly frgm
one movement to another.

il

Grosg Yotor Plan

Materials: Box with 1id, ball to flt
inside.
Instructions: (1) Ask patient to raise one
o arm above head and close his
fist. -

1 Trege designs ere from: Frostig, M. and Horne,

D. (1964).

The Frostig Program for the Development of

Vigual Perceptioms. Chicago: Tollett.
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(2) Ask patient to open the
box and remove ball.

Fine Motor Plan

Materials:

Instructions:

S

Graphic

Materigiss.
Instructions:.

Note:

B o

Sequence

Materigls:
Instructions:

(1) Device #1 ~ a free-moving
grommet on a square
shaped wire attached to a
handle. N

(2) Device #2 - a grommet on
. .an irregularly curved - —

wire.

handlg 80 that the grommet
slides wlong the full course
of the wire. Begin with
Device #1, then Device #2.
Repeat twice with each hand if
indicated.

Ask psz:ent to manipulate the

Pencil and paper.

Théerapist draws the following
design and asks the patient to
reproduce it.

Make sure the pencil does not
leave the paper. Observe for
inco~ordination but score only
for perseversation.

MMMM

Kone.
Ask patient to strike on table
in sequence, his palm, his

‘fist, the edge of his hand.

Repeat sequence 3 times,

—Tristegt—is to megsure

patient's ability to change -
from one movement to another.
0 - Unable to begin = -~
2 ~ Unable to complete act -
4 - Slight hesitancyy—but



|
jaln
N
\N
L ]

accurate.

Tdeational Apraxia

Definition: Inability to formulate idea
or concept necessary to
perform act.

Materials: Comb.

Instructions: (1) Ask patient to identify

. ) object. Then ask him to
N “use it.

(2) Ask patient %o demon-
strate-what he would do
with a tooth—brush

(pretend). /,i
Constructiornal Apraxia = ' S /f
. /
Definition: Inability to put together
elements to form a meaning-
ful and correct whole.
2-Dimensional
Materials: Four designs on separate
cards size 5" x 8", pencil and

paper.

Instructions: ©Show patient first 6681gn and
ask him to reproduce it on
paper. Repeat with each -
design in order.

2-Dimensional

lMaterials: Four designs on separate
cards size 5" x 8", Eighteen
blocks, of same color, and
e size (1%" square '
(ag Therapist constructs a
form from the blocks
following design A. Ask
patient to do the same.
Repeat for design B.

Instructions:

1 These designs are from: Frostig, M. and Horne,
D, (1964). The Frostiz Program for the Development of
Visual Perception. obicago: ~rollett.
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E. CONCEPTUAL FUNCTION

w

Deflnltlon

Materials:

- Note:

Instructions:

(2) Therapist shows patient
design C. Ask patient .
to construct a form from
blocks following this
design. Eepeat for
design D.

%

AN

e . \ -

Apha51a marked by the

inability to work even the
simplest mathematical
problems.

Two quarters, five dimes, flvevm—ww

hickels, five coppers.

Agk the patient to:

(1) Identify the coins and
arrange as to value.

(2% Add them up. )

(3) Select 63¢ from total.

(4) (Therapist removes coins.)
Mentally subtract 55¢
from $1.00.

Therapist should be aware of

such limitetions as loss of

memory span and recall. We

have no specific test for thls

dlsablllty.

These designs are from: Frostig, M. and Horne,
D. {1954). The Frostig Program for the Development of

Visual "‘Percepticon. Chicago: Frollett.
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APPENDIX B

Procedures of Physiotherapy and Occupational Therapy for
the Treatment of Brain-injured Adults




7Pﬁ§§iqﬁherapy

126.

1.

6.

'Pbsiticning“and‘proprioceptiveﬁnéuro-museu%ar~

Passive range of motion snd passive stretching‘of LI
the upper and/lower limbs in order to prevent
contrgctures and to develop maximal range of motion;
Active assisted and resisted exercises to improve

impaired movements;

fagilitation techniques to igprove movements and to
decrease spasticity; a
Sitting aﬁd éféﬁdiﬁg balance exerciééé;

Re-education of functional walking with or without a

cane and/or brace;

Exercises to improve general function.

Occupational Therapy

1.

2

Re-education in activifies of daily living;

Design of orjheses to support flaccid limbs or to
position spastic uppérrlimbs;

Functional re-education of the affected limbs
through activities that will mobilize and/or
reinforce each limb segments with>special emphasis
on the distal upper limb;

Sitting and stending balance and tolerance; .-

Improvement of the coordination in the non-preferred

in cases of preferred hand ingﬁlvement;

S

B W R L
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rerceptuo-=0tcor re-education;
7ocational rerabilitation including household

activities;

ucation such as outings, removal of

Py

Tuncticnal rTe-=s

the main srchitectural berriers in end near the home,

A
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Table 15

rA5RaW—Seefesféf~the~RightwBrain~damaged~@rained~8ubjectsw**u**

- Subject . .Training Session . - - - o

12 3 4 5 6 7 8 9 10

6 72 78 72 82 82 90 83 78 87

346 40 48 ?9 54 37 42 42 48 50
62 70 77 S0 &7 86 G0 88 87
S7 60 68 68 63 69 75 72 77 72
45 51 43 52 57 63 59 66 67 o4
59 53 65 68 €9 69 75 76
4 53 50 52 47 53 55 58 58 56
80 82 91 61 90 91 93 89

M W £ W PO =
= ~J

0 Q

N

Ne]

(SN
\N
no
i

20 wgwwmw1<+ww0w&*ﬁ%%'ﬁ”ﬂ } Fian




Raw Scores of Left

et
O

Table 16

Brain-damaged Trzined Subjects

Subject

o ~J O -\ = W N -

Training Session
3 4 5 6 7 8 9 10

E

AN
[6)]

\n
~J

47
33
55
43
51
38
47
61

56 52 59 51 63 53 43 60

332 29 33 34 28 34 31 34
>6 67 71 71 75 8% 79 75
46 45 45 55 52 41 60 62
47 o5 70 73 77 76 74 74
43 33 31 34 34 32 39 30
55 43 58 55 66 49 52 60
67 76 76 772 8% 81 83 86




Table 17

Zaw Scores of the Right and Left Brain-damaged

oo Hon-trained Subjects —

Subject ~ Left Brzin-damaged

Right Brain-damaged —

Testing Session

1

10

Testing Session

1

10

n F W no I~
na ~J ~J AN \n
N }-3 (G IEAN L

[N ~J o
oo
O

o6

&

56
45
75
49
79
72
63
43

63
49
78
52
85
74
80
50
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APPENDIX D

Detailed Clinical Symptoms, Functional Cheracteristics
and Visuo-constructive Deficits Symptoms for Each Subject.
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' Clinical Symptoms of the Four Groups of Patients, .

Table 18

P
Group Noe A WPO F S H MA GA CVD DM
LBD trained 1 &7 7 X - - - X - X
2 77 7 X - - - ? - X
3 67 20 - X - X - X -
& 73 12 X - - - X X, -
. 5. 61 23 X - X X = X X
5 76 11 - - - X X -
7 72 19 X f§>§~=»_».u,\=\ I -
8 5L 10 - X - X - - -
LBD non-trained 1 51 16 - X = - X ~ -
2 62 11. - X - 2 - X -
3 52 6 - X - X - X -
4 70 15 R § - X -\ X X
5 44 7 X - X X - X X
6 80 o) - X - - X X -
7 50 13 - X - X - X -
& 65 14 - X - - - X -
2BD trained 1 82 17 X - - n.a.n.a. £ -
: 2 62 7 X - X " v X X
3 62 10 - X - o " X X
4 5% 8 X - Z " e X -
B 5 62, 8 - X - ] H - -
e & 68 12 X - - " M X X
7 32 17 X - X " " X -
8 62 14 - X - " " - X
2BD non-trained 1 60 7 - X - TN.8.Ne8. - -
2 81 9 - X - e, X X
3 57 7 - X - " " - -
‘L}' 144 2!7 X - - 143 1] X -
5 65 lo X - - 1 111 X -
& 60 - 9 - X - " P X -
7 70 10 X - - " 114 X ) X
8 65 19 X - X [ tf X -

Ho. - sublect's number; A ~ age; WPO - number of

cardio~vascular disease;

DM - diabetes mellitus.

mmf—¢m*WfWAWEEfs—bﬁs%-anset+u¥*ﬁAﬁiacc*&rty* —S5=—spasticity; B = hemi=——""
anopsia; MA - motor aphasia; GA - global aphasia; CVD -
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Table 19

Functional Characteristics for the Four

-
& T e

Groups of Subjects

Group KNo. AS ADL EB
G P I PDD NC CR DM IR
LBD trzined 1 - X - X - - - -. X
2 -~ X - X - - - = X
2 X - - X -« X - a -
B T4 D/ - X - X = = =
5 - X - - X - - X =
S - X - - X - =X -
7 X - - X - - - X -
g ¥ - - X - -~ - X -
LBD non-trained 1 X - - X - - - X -
2 - X -~ X - - X = -
3 L - - X - X - - =
4 X - ~ X - X = = =
5 - X - X - - - X -
S -~ X - - X - - X -
7 X - - X - ¥ = « =
8 £ - - X = X = - =
RBD trained 1 i - - X - - - X -
2 - X - - X - - X =
3 X = I - - ¥ = « -
4 X - - X - - - X -
5 X =~ X -~ = -~ - = X
7 X - - X - - - = X
8 f - - - X I - - =
ABD non-trained 1 - X - X - X = - -
2 - X - - X - - X =
3 X - - X - - - = X
4 X - - X = - - - X
5 I - - X = X = = =
6 X - X - - - - X -
7 X - - X - - = X =~
2 - L - X - - o K -

Yo, - subject’'s number;rgﬂs - attention span; P -

poor; G - good; ADL - activities of daily living; I -

independent; FPD - partiaslly independent;
ZB - emotional bekavior; HC - no change;
trophic reaction; DM - depressive mood;
reaction,

D - dependent;
CR - catas-
IR - indifference
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Table 20 - , &
Visuo-constructive Deficit Symptoms in the Four Groups of
- Subjepts
~ Group No. IRD CN RAA CI MI Mac Mic P
LRD trained 1 = N.32. - X - X - X
1]
% .ox I Yoo %
- B SR GRS SR S SE R &
5 X " X - - X - X
& X " X X X - - X
-‘7 X i - - - - _ X
8 - 1" X - - - - -
LBD non-trained 1 { n.a. - - - - - -
. e - 2 X -~ - - - -
T - - _ _ - _
2 . - T T oToTo-
5 - i} X X X - - -
& X " X X X - - -
7 X " - - - - - X
8 X " X - - - X -
RBD trzined 1 X X - - - - - -
2 X . = X J X - X
3 X - - - - X - X
4 ¥ ¥ - - ¥ - X X
5 ¥ X - X - - X X
6 X X - -~ - X - -
7 ¥ X - -~ - -« - X
’ 8 - X - X - - - X
BRD non-trained 1 - - - - - X - -
: 2 X X - X - - - X
3 r - - - = - - X
4 - X - - X - - X
5 -~ X - - 4 - - X
o - X X - - - - - -
7 I = - = - - - -
8, X - X - - - - ~ - -

No. - subject's number; IRD - incapacity to
reproduce depth; CI¥ - contralateral neglect; RAA -
rounding of acute zngles; CI - closing-in; MI - mirror
image; Mac - macrogrephia; Mic - micrographia; P -

"~ perseveration. '
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Table 21

Perceptuo-motor Deficits in the Four Groups of Subjects

Group Ho. S5 P S BI CSS - SR FG
LRBD trained 1 1 3 3 2 3 3 0
2 1 2 2 2 1 3 3
3 2 0 0 0 2 2 - 0
4 1 0O O 3 5 3 5
5 2 5 0 0 3 5 0
6 2 0 0 0 0 0 0
e 2 22222
g 2 3 3 5 2 2 2
LBD non-trained 1 0 1 0 1 1 2 0
2 1 0 0 0 0 1 1
5 2 3 3 5 2 3 3
4 1 0 0] 0] O 0 07 R
5 2 0 o) o) 5 5 5
S} 2 o) 5 5 3 5 5
7 1 0 0 0 0O 1 1
g 1 2 2 0 2 2 2
‘BBD trained 1 1 2 1 2 o] 0 0
2 2 3 3 5 5 5 3
3 0 1 1 2 1 2 2
4 1 2 2 2 O 0 0
5 1 3- 5" 5 3 3 3
) 2 3 3 3 2 2 .2
7 2 2 2 2 2 2 -2
8 1 0 2 2 2 2 O
23D non-trained 1 2 0 1 0 1 1 1
2 e 2 2 2 2 2. 2
z 2 2 2 2 2 2 2
4 2 5 3 5 % 5 3
5 1 3 3 2 2 2 2
o 1 1 1 1 2 2 2
7 2 2 2 2 2 2 2
8 2 3 3 5 p; 5 3

No. - subject's number; SS - superficial
sensation; P - proprioception; S - stereognosis; BI -
body image; CSS - perception of color, size and shape;
SR - perception of spatial relations; FG - figure-- -
ground discrimination.

SCALE: O - no impairment; 1 - slight impairment;
2 - noderate impairment; % - severe impairment.
NOTE: All subjects presented two-dimensional

and/or three dimensional constructive apraxia or
visuo-constructive deficits.




TR R ST T

137.

APPENDIL E

Examples of Drawing Performances
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SUBJECT: 2 (LBD TRAINED)
TASK: 1.2 .

SYMPTOMS: INCAPACITY 10 REPRODUCE DEPTH

MIRROR - | MAGE
PERSEVERATION

. __ROUNDING OF ACUTE ANGLES

R bnde o troed el o

oy ik

ol o e

FIGUPE 10

!
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 ROUNDING OF ACUTE ANGLES

'SUBJECT: 4 (LBD TRAINED)

JASK: 2.1

SYMPTOMS : MIRROR-IMAGE-

FIGURE 11
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»

SUBJECT: 5 (LBD NON-TRAINED)

TASKS: 1.1 AND 2.1

| | .
SyMPTOMS : ROUNDING OF ACUTE ANGLES
MiRROR- IMAGE

PERSEVERATION

FiGURE 12
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SUBJECT: 8 (LBD  NON-TRAINED)

TASK: 2.2
e

SympTOoMS: ROUNDING OF ACUTE ANGLES

e bl e e A Ao

o 7ﬁff’{jﬁm ta——
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suBRJECT: 2 (RBD  TRAINED)

TASK © 1.1

SYMPTOMS: MACROGRAPHIA

CONTRALATERAL NEGLECT -

PERSEVERATION

FIGURE 14
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SUBJECT: 2 (RBD NON-TRAINED)

TASK: 2.3
.

SYMPTOM : CONTRALATERAL NEGLECT

FIGURE 15





