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ABSTRACT

A study of eight adult chronic aphasic patients'
comprehension of sentences and pictures in which comparisons of time
and space were crucial was designed to assess A. R. Luria's approach
to designing comprehension test tasks. Th: investigation required
patients, with lesions of varying size a.d location, to determine
whether a sentence expressing temporal or spatial relations or a
physical comparison corresponded to a picture presented with it. It
was found that comparatives were easiest for the patients to
understand, while spatial relations were more difficult, and the
temporal relations expressed in the items were almost impossible for
the patients to handle. It is concluded that Luria's writings about
semantic aphasia and the processing of sentences expressing
relationships should be modified, because in this study all aphasics,
regardless of lesion site, were especially impaired on sentences
vhere grammar governs syntax and grammatical markers are clearly
abstract. According to Luria’s theory, the patients' responses should
have varied according to lesion site. It is suggested that Luria
comes close to contradicting himself in proposing that one brain
region should be more important than others in processing relatively
complex sentences. (MSE)
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SEMANTIC APHASIA AND LURIA'S NEUROLINGUISTIC MODEL

ot Birgitta Johneen

o Uni\:::i:; of Uppsala

N~

O

O ;. NTRODUCTION

(QV)

= | In & research project on assessment of sphasia different types of test tasks are

Lt evaluated with regard to their diagnostic value. A diagnostically valuable test task

—L Ol oY

E

should ideally i.s.

- reveal possible deficits

- differentiate between different types of aphasia

- provide the basis for the setting up of a rehabilitation programme.

The present project includes test tasks using the dichotic listening technique and the
visual half field technique but slso conventional types of tasks l.e. spontaneous
speech, repetition, naming, sentence and story compreherwion. This paper only deals
with the sentence comprehension task.

When constructing the sentences for the sentence comprehension task 1 was
influenced by Luria’s writings on this type of items (Luria 1976). That is why [ paid
special attention to items expressing logical-grammatical relations. 1 followed
L.uria's own exsmples and used sentences expressing comparative relations like
"bigger/smaller than” and temporal relations as in the sentence "4e went shopping
after he had washed the dishes, What was he doing first?", According to Luria this
type of sentences is extremely difficult or impossible for patients with semantic
aphasia to handle.

2. SEMANTIC APHASIA

Semantic aphasia will follow a lesion of left hemisphere parieto-temporo-
occipital cortex.
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Figure 1. Approximats site of lesion in sementic aphesis ss suggested by Luria.

The syndroms of ssmantic aphesia is desceibed by I.uria (1976, 1980) according
to the patients’ test pecformance as followss

- fluent spontsnsous spsech with word finding problems and verbal
peraphasise

- hMMmmmmmMMW:
gremmaticel constructions and especially thoss expressing fogicsl-
grasmmatical relstions

- repetition of single words and simple phrases in uneffected but complex
phrasxs aie almost impossible

- !_ngguacmuugimﬂummwmmmmm

- peading is difficuit. The petient cannot understend complex phrases. Some
patients cannot get the words uniess they try s letter by letter strategy.

-hwﬂt_lg"mmpmmmmwlmw
corresponding visual aymbols, graphemes.
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Of these symptoms Luris emphasizes the problems with understanding and use
of complex grammatical constructions snd the inetability of lexicon although
understanding of isolated words far axceeds the ability to hendle complex grammar.
Lurie refars to & basic difficulty in performing spatisl analysis of langusge. The
lesioned zones (see Fig. 1) are indispensabla for a complete snalysis of lncoming
axternal information. These zones "combine successively arriving visus!, tactile,
auditory end vestibular stimuli into 8 single simuitaneous schema, i.e., they cerry
out the simultsneous (spatisl) synthesis of this information”™ (Luris 1976: 196). For
verbal materisl this means “fitting incoming laxical slements into single
simultansously surveyable logicsl-grammatical (quasi-spatisl) structure” (ioc.cit.).

3. METHOD
3.1 Petients

In my own project which has a cess study design | have 8 patients, 4 men and 4
women. Their lesions diffar in etiology snd location. The lesions are at laset three
ysars old end consequently in s chronic stats. (Etiology snd lesion for eech petient ie
shown below, Figs. 5-12.)

The paetients have all been tested with diffarent types of tasks end the
traditional aphasis sessssment was videotaped. The svaluation of thees tests will not
be discussed here. We will deal only with the sentence comprehension task.

3.2. Procedures

Some of the sentences were always presented together with a picture.
Exemples of this kind of sentence are the following:

A. THIS IS THE ELDER SISTER AND HER LITTLE BROTHER.
8. THE CAR IS SMALLER THAN THE BALL.
THE CHAR IS BIGGER THAN THE TABLE,

TNmmaboﬂwtormuhnhummunpmmmdUnpnumm
to anewer "yes” or "no” in reply to the sistement given.
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Figure 2. Picture shown with sentencs A,

3

The latter type of sentence (D) requires more than yes/no-snewer and patients
without oral speech are offered pictures for o pointing responee.

As a control thers are also sentences such ss:

E. FIRSY HE WENT SHOPPING AND THEN HE WASHED THE DISHES. WHAT
WAS HE DOING FIRST?

Figure 4, Pictures shown with sentence of type D and E for pointing response.

In all sentences ! hava used simpla well-known words in order to strees the
grammatical structure and not the lexicon. The testing procedure was characterized

Figue 3. Examples of pictures shown with typs B ssntences.

Other types of sentances sre theese

C. MY FATHER'S SON IS MY BROTHER. RIGHT OR WRONG?
D. HE WENT SHOPPING AFTER HE HAD WASHED THE DISHES. WHAT WAS

HE DOING FIRST?

byLwiﬂlemphyMophulamt.Thhnmmum items are not
only given and the result scored but there is @ kind of dislogue betwsen therspist
and patient about the iteme and it Is the outcome of this dislogue that determines
scoring and not the very first snewer from the patient. Even the patient is supposed
to learn something sbout his language capacity during sssessment. Doing it this way
we used sbout 10 miiwtes for 15 sentences for this test,

The patients’ sbility to handls patial relations expressed by prepositions wes
tested through the Token Test whose part V contsine such jterne.

BEST COPY AVAILABLE

RS




& RESLALTS

Table | shows the results summarized in plus or minus signs. The plus sign mesns
that all sentences were correctly understood or that the petient falled the first one

when 8 new typs of sentence was introduced. Some patients need what might be
: termed ‘s soft start’ when facing new tasks and svaluation of cognitive flaxibility
) was of sscondery interest here. The brackats mean thet the patisnt wes able to
. understand the sentence with minimal help from the administrator of the test.
Table 1. Pecformance on sentence comprehension tesk for 8 patients. .

AK ] EG| HL | SN | BE | HA ] NG | LA

VR e e v p

The sider sister and Figure 5. Pt. SN, mal 6A. .
hee little brother e fo fe Lol 0] | —9%— » male, age 64, Hemorrhage(s) st age 60 (snd 617). Lesion traced
rom CT scens,

«bigger then...

wtmailer than... + - . + - + - +

My father's son is ' One of the pati hed probi th

my brothet - - @ Lo e - - petients, NG, had probiems with ali the items. She hes s large laft
hemisphere lesion.

He ... after he

Whetdidhdofim?| - |- |- |+ |- |- |- .

First he ... and then
he ..
What did he do first? | + + + + + - + + /
Brackets ( ) indicate thet the patient aeeded some help to succeed with the tesk. ‘(
It can be seen that ali patients axcept SN were irapeired. Patient SN has a right

hemisplwre lesion and no sphasic proble..is,

Figure 6. Pt. NG, femals, sge 55, Op. hemorrhage at sge 34, Lesion traced from
CT scens.

Patient EG's resuits were similar to NG's although he is slightly better, He hes
right hemisphers isslons with aphasla aithough he has always been » right-hender.,
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Figure 7. Pt. EG, male, age 64, Op. head traums at age 55. Lesion traced from CT
scans.
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Figurs 9. Pt. LA, femals, age 38. Hemorrhage st ege 30. Lssion traces from CT
The results of AK and LA were zather similar, They both maneged the sentences scais. :
with sdjectives expressing one relation but failed on the ssntences whers the
grammaer of syntax is crucis! for understanding. Their lesions, however, differ with
different types of sentences (indicated by brackets in Table I). Their lssions ers
cortalnlynotlmuwbmmu.motd.dofwm.pumlnlmmm

CBEKO om0

from CT scene.
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Table Il.  Performence on the Token Test, part V, which includes 6 items with

prepositions.
Total score Prepositions

AK 6/21 4/6
EG - -

HL 9/21 5/6
5N na 6/6
8k 6/21 6/6
HA 18/21 6/6
NG s/ 3/6
LA 12/21 5le

Figure 11. Pt. HA, female, age 64. Op. tumor st sge 51. Lesion traced from CT

scans.
To summarize, comparatives ware esslest for the patients to understend whils

spatial relations ware more difficult and temporal relations, expressed ss they were
Patient BE, finally, had problems with comparatives like “smaller/bigger” and in the items 4 In this  wore af : ble to .
tempotal relations s axpreseed in Type D in sentences, She has 8 lesion along the ¥ hendi .

coentral sulcus including Broca's ares.
S. DISCUSSION

The conclusion from these data can only be that Lurie's writings about semantic

sphasis and the processing of sentences axpressing relsti~s have to be modified.
The sentences used in this study sre sxactly comparuble to Luria's own axamples and
' all the aphasic patients irrespective of lesion site were Impaired espocially on
sentences whers grammar governs syntax. In these sentences the grammatical

" markers are clesrly sbetract.
In sentonces of Type A and B (elder/biggerismaller) you may easily picture the
different concepts for yourself and compsratives like “bigger” and “smallar™ might

be processed like lexical units snd in the word order given. However, in sentences
like Type D (HE WENT SHOPPING AFTER HE HAD WASHED THE DISHES) it is not
Figure 12, Pt. BE, femals, sge 64. Infarction at age 59. Lesion traced from C7 sufficient to understand "shcpping” and “wash the dishes” because the words “after
he had” are of great importsnce and moreaver, they “destroy™ syntax which has to

sC
. be understood “backwards*. This kind of temporal relation was difficult for all the
Only two patiants, SN (non-sphasic) snd HA, psssed the prepositional items of sphasic patients.
the Token Test without troubls. As cen be seen from Table [i they siso had the
highest total score on part V. 1
El{fC‘ 11 BEST COPY AVAILABLE 2
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The understanding of spatiai relstionship through prepositions is hard to
evaluate from this study. According to results of the Token Test all the aphasics
axcept HA had some difficulties with the understanding of prepasitions. Only HA
performed without errors but, on the other hand, none of the patients failad on ali
items. It is possible that some patients found the lexical units of the sentences (¢ J.
*black circls, white rectangla®) slightly unfemiliss and thus hard to understand. This
would laad to poor performance on this task, As slresdy mentioned, the sentences of
my own test only contain highly familisr words.

In 1980 Hiar at_al. published an article entitied "Semantic aphasia: A neglected
entity™. They presented three cases disgnosed as semantic aphasics. Hiar ot al.
emphasized thet all three cases were Impsired in their understanding of
gremmatically complex constructions and that they hed been especisily axamined
with regard to the understanding of sentences expressing different kinde of
relations,

Hisr ot_al. found that the patients' understanding of comparatives was good.
This result is supported by the study in this peper. Luris postulated that the
understanding of comparativss is irnpaired in semantic aphasis. Hier's findings do
not support Luris in this respect. Understanding of passive sentences and ssntences
axpressing spatial snd temporal relations was impaired in Hiar's patients.

Of the three patients in Hiar's study one had bilateral lesions snd it seems
unwise to refar to such a case. The only dats on lznion location for the remaining
two ceses are early CT scane from the first week after stroke (infarction). These
scans show lesions of about the same sres as Luris suggested for semantic sphasis.
It is far from likely, howover, thet the iesion ares is relisbly shown in the first week
after a otroke.

Even though Hier's data seem to confirm Luris's description of semantic sphasis
symptomatology and lesion location {at lasst for two of the patients) it is s serious
shortcoming that patients with different lesion location snd different sphasic
syndromes have not been given the same tasks,

In seversl works Luris presented what might be called a neuralinguistic mode}
bassd on & more general neuropsycholcgical model. His ideas sbout brain-lsngusge
reistionship are often described in close connection with clinicel findings (Luris
1920, 197¢, 1980).

Luria emphesized that all mentsl operations are the result of s functionsl
system where diffarent perts of CNS spre contributing to diffarent sepects (or
qualities) of mental sctivity. When referring (o lenguage behaviour he mede »
front/beck dichotomy where the enterior part of the beain was thought of as being

13
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responsible for syntagmatic organization of lanquage and the posterior part for
paradigmatic organization. Syntsymatic organization should be seen as the
application to [anguage of an underlying basic psychalogical ability for the
programming, regulation snd verification of behaviour. Paradigmatic orgenization
reflects an underlying basic psychological ability for integration end spatial analysis
of incoming information. Luris claimed that complex grammatical structures snd
erpecislly those expressing relstions, which certsinly have » "spatial* quality, are
mainly dependent upon intact posterior tertiary aress of the iaft hemisphere.

Although Luris strongly emphasized that langusge behaviour always requires
syntagmatic as well ss parsdigmatic organizstion he claimed that a qualitative
analysis of aphasic lsnguage can reveal which sepect of langusge organization hes
been most impsired. When describing different aphasia syndromes Luris used
concrete examples of test performance to show how different syndromes affect
different aspects of lsngusge. As regards semantic aphasia the present study shows
that understanding of sentences expressing relations was impsired in all aphesics
irrespective of lesion sita. Farheps a more refined snalysis of the performance could
reveal interindividusi diffarencies. It is hard to beileve, however, that any specific
brain ares could be of specisl importence for understanding of such a complax
sentence as "HE WENT SHOPPING AFTER HE HAD WASHED THE DISHES™ It
seems more likely that syntsgmatic and parsdigmatic processing must be almost
equally involved. It is in & way contrary to Luria’s own writings about brain language
relstionships that one brain ares (or region) should be more important than others
for processing of such complex grammatical structures. The only reasonsble
dichotomy concerning brain functinn in this cess could be a left/right one. Most
probably it was for educational reasons that Luria made the descriptions of his
aphasia syndromes 80 clear-cut that he comes close to the position of a true
localizationist which certainly is in contradiction to himself.

Let us now go back to the beginning of this peper and the criteria for
disgnostically valuabls test tasks. The first criterion to revasl possibla deficits
ssems to be met in that all the sphasics hed some difficuities with the task, whereas
the non sphasic patient did not. What remaine to be shown is whether the difficult
sentence (Type L, really cen be understood by the aversge person! The second
criterion, differentistion between different types of ephesis, hes not been met.
Patient AK and LA showed axectly the same psttern as regards understanding but
their totsl clinical picturs diffars widely.
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This lesds to problems with the third criterion, If the task does not differentiate
between different types of aphas:a, it gives no clue shout the origin of the defect
and hence very littls guidance for rehabilitation. Perhaps it is futile to expect that a
task involving comprehension of "spatisl® grammar should diffarentiste between
different types of aphasics? The more complex the task the jess probabdle it should
be to find specific brain correlates to behaviour.

In otder to reveal 8 true spatial deficit it would be wise to start with simple
tasks and confine onessif to 8 greater number of sentences with e.g. conparatives
and spatial relations. To minimize the effect of very special individual processing
strategies 8 large group of patients should be examined.
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