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Every attempt to analyze tlie cerebral organization of

a psyciological process has to take in-account not only its stable

structure but the change of this structure during the ontosenetic

%P" —T and funotional develomment as well.

This presumption is illustrated by an agglysis of the dia-‘-:‘

=

turbances of writing in two cases of lef't parieto-occipital lesions
where copying and slow writing was impossible bubquick writing based

on automatised writins skill remained intacte.




—— In modern vsycholozy, it ismow widely acceoted that each

p———

kind of mental activity has a distinct psychological structure and
iz effected throuzh the joint a2ctivity of discrete cortical zones.
s, a number of researches carried out during the last

decades esteblished that the sccomplishnent of certain movements is

based on a striet systen of afferent syntheses \(-m-n.—ﬂem,ta,

ul

tl'st tiie process of writing nLakles it necessary to eifect a prelimi—i‘/
nary acoustic analysis, to single out the phonematic composition of
the words, to recode the vhonemes into pranhemes and to preserve the
order of the sound and letter eclements [—k—r&r—Lu-;a}a-‘[_ﬂ, vhereas the
performance of arithmetical and seometrical operations has quite a
different psychological structure, each of these forms of activity
beings based on the iz}‘er-:-_c‘-cion of strictly defined zones of the brain
cortex hﬁi.—bma"[ﬂ. It is precisely this proposition which lies
at the base of the neuropsychological descrintion of the mechanisms
governing senarate forms of mental activity, and which twfpes such
analyais into a foundation for neurovsychological diagnosis of local
brain lesions.

liowever, there exist s'me other well-known Tacts in the
¢clinic which do not accord with these concentionsg

It is widely known, for example, that the accomplishment
of one and the same kind of activity sometimes proves inzccessible
to = »atient with a local brain lesion, while sometimes, on the con-
trary, it presents no difficulty whale. sorever. Al example of this
vhenomenon is the classical observation of Gowers on a patient who
was alBked to utter the word "lo" and who after mams unsuccessiul at-r

' Non
b
tempts finally said : "lo, doctor, I am absolutely mmnadble to say ‘no‘.’



Every clinicisn will undoubt=dly reeall other instances of this

kind, for example, when a patient, who is unable to touch his own
nose to request, easily does soO to dislodze a fly or when a patient
who cannot recormize a single letter or read a single word at once
recormizes a written name oOX a well=lmown desizmation of a country
or towm. But all attempts to eﬁpl&in such facts were usually reduced
to the statement that in both cases the activity now bears a “volunIT
tary", now an ninvoluntar " character, or is included now in "cate1:L
zoreal", now in "concrete" behaviour (K. Goldstein). Such attempts
presented a description of the above-nentioned phenomena rather than
their actual explanation.

v

We are inclide to assune that with the sradual developement

of each kind of naycholosical orocess, the latter changes its psychor™
L'

logical structure and is effected throush the activity of a different

system of cortical zones. We believe that precisely this assunption

explains tie facts described.
At one time this assumptionp was advaneed with regard to
the ontogametic development of mental processes.

Observin: the %gf;lppment of memorization in children, Sfr

Ly= b ]

viet psychologists | found that
with the transition from the younger (jreschool) to the older (school)
age, the direct impression of traces is replaced by mediated memqgj

rization, which involves coding of the material memorized and thus

has an absolmtelty different psychological structure. Investigating



the development of memory in identicel and fraternal twips, one of
the authors ‘ﬁvﬁv—Luriaq[?, %] established that with increasing age,
not only the structure of memory changes, but also its relation to
the genotype; whereas the elementary (direct) form of memorization
exhibits a highly genotypical character, with the transition to coqj:
plex (mediated) forms of memoriﬁation, it loses its genotypically
determined character and comes to denend on external (paratypical)
conditions. This fact indicates that, as development proceeds, not
only the psychological structure, but also the imner nature of the
psychological processes involves a radical change.

He have every reason to believe that the functional developf‘

nent of a variety of psychological activities is governed by this

principle. There is a good deal of evidence suggesting that, as a
————

result of frequent repetition, psychological operations not only
become more ravid and cease to require special conscious control,

but change their vpsycholozical structure and come to be organized

by some other (i.e. differently located) system of cerebral controle

This assumption is wellf enoush grounded and is corrobor%jﬂJ
ted by a considerable number of neuropsychological observations. The
facts which confirm it boil down to the following : a local brain

- - - . -
lesion disrupting the normal course of a certain vsychological nroé

cess may leave unaffected the course of more consolidated sutomatized

operations ; this leads to the conclusion that well automatized forms
of mental activity are based on quite a different cerebral control

systen. !



Ilumerous observations of this lcdind were carried out on
patients with local brain lesions manifesting disturbances in the
nrocess of writing.

As is known, this process includes an acoustic analysis
of the sounds (phonemes) constituting the given word, elements of
uttering the word (kinesthetid analysis), which clarifies its phof
netic composition, and a spatial analysis of the elements of the 1atf
ter which revresents the ziven sound graphically and may therefore
be dizturbed by lo’g.‘l lecions of the left femporal, left-post-central

¢/
and leit parieto-oceipital regions of the cortex &rrﬁ-r—sﬂ‘—m?B, Q.
Liowever, observation showed that the recosnition of familiar written
words (sizmatures, addr sses) may remnin intact even in thos:e cases
in whiech the reading of unfamiliar words or writing ‘gel, from dicgj»:

_{.
tation @ovea ig markedly deranzed. Ye caimot forget a case obseﬁ

ved by one of the present authors many years ago, in which a hizhly
cultured woman with a vasculnr lesion involving the speech zones of
the left liemisphere was unable to write a sinsle word foom dictation,
but could easily cope with the same taslk, when she was asked to write
this word quickly, "without a moment's thousht". Apparently, such raf
L
pid writine o a familiar word made unnecessury the acoustic analysis
of its composition {which was disturbed in this 'g;-atient) and allowed
the expression of the intact kinesthetic stereotype.
We s‘lll illustrate the fact of a profound change which
takes place in the structure of a vsychological activity as a result

of its transition to more autohatized forms, by two exteemely distinct



examples,

1. Patient Kul. (lio. 46663), 50 years of aze, an e%;igger,
was hoanpitalized in the Iustitulé of leurosurzery in February 1966
with a sus ceted deep tumoMr of the posterior parts of the hemisph?i:
res.

Three years before the hosvitalization she began to suffer
Tfrom heesdaches and her orientation in unfamiliar surroundinzs became
narkedly impaired ; she began to nake serious mistelies in nental arithd:
netic, was unable to read or write, had difficulty in dressing and was
unable to make her bed, or to use a knife and a Tork. There was no
gneech disorder and personality apnears to be relathtely intact. As

to the neurolosical nicture, the following sisns of & bilateral braim

~as —___..-/

lesion were present : an increase of extrapyramidal tone in both amms,

a naresis of the risht nasolabial furrow, a tendency not to use the

~
left hand, apraxia of maze, simultaneous agnosiz. The electroen
- ~
Q%:“f en
phalosram showed diffuse slow waves (4-6, and sometimes 2=F per second).

A neuropsychological investigation revealed very coarse def;
)
fects of ¥isualispatial praxzis, a disturbance of vigual tracking, sei?

rious mistakes in copying and writting letters, and marked construcT“
N~
: . S . - .
tional apraxia. Apraxic dlsorde?'were narticularly distinet in the
left arm.

It was concluded from these findings that the patient had

@)

s¥stained bilateral lesions involving predominantly the parietohocciT

- - \“‘-_
pital rezion.

R



(/ 5 An arteriogranhic investimation gave no evidence of a
gpece—occupying lesion ;3 the patd€nt wzs discharged from the Insﬁ“
\_.4

titute without any aperative inftervention, a dystrovhic process

' being suspected in the gforequentionei rezions of her brain,
The basic fact of this cas consists in the following
- . oy AL . £y L] (-\
the patient who manifested a hishly coarse form of snatial apractot1/

gnosgia could neither covny letters, nor write them from dictation, but

was able to write these letters if they were included in whole, well-

asgimilated words;‘(sgé g 1)
/ =

The patient proved fully unable to write such isolated

-

Russian letters as "K", "X" and "R" ; she made futile attempts to

establish the necessary disposition of the component strokes, the

~
]

character of the difficulties indicating that optico=spatial defects

nade the graphic representation of letters imvossible. The patient
nerself said, "IT we take the letter "O", it is quite simple, but

@é;ka
how to write the letters "k", "x", or "r", I don't really lmowess
(LA
It proves impossibleyi! ﬁft the zame time, however, the patient was
A
able to write these letters without difficulty, if they entered some

well assimilated words or ohrases. Thus, it becomes quite evident

~

that the process of writfing:iﬂﬁ!b letterg composing a well aasimi?

W )
lated word does not require any onticgiégatial analysis of the kind

necessary for writing an isolated letier, and is based on kinesthetic

stereotypes firmly consolidated in the patient (and not affected by

the local brain lesion).




The following fact is likewise charsc.eristic : a similar
result may be obtained if the writing of isclated letters dictated
to the patient is included in a well consolidated process of writing
letterg in their alphabetic order. ;

In this case too the phenomena of pptic;t;patial agraphia
and inability to find the necessary spatial correlations of the strqgj
kes which enter the composition of the letters disappear ; the patiemnt

bezins to write quite easily those letiers which she was unable to

write when the sounds were dictated individually, (see 7ig. 1a)e

It is easy to see that here too any chanpge of task changes
) o .y 3 o s - - e
the sensory feed-back necessary for its fulfilment, and that the 1nCLﬁL
sion of the task in a wellf automatized activity modifies both s psyj::
cholo-ical structure and its underlying cerebral organization.
Similar facts were observed in another case, in which an
abscess of the left varietal region provoked analogous distuebances
in writing, which fully disappeared after the abscess was drained at
operation.
= 2. Patient Zag. (lo. 47¢86), age 43 years, a senior engif
S
neer, was hospitalized in the Institute of lleurosurgery in Uctober
B
1968. The diaznosis was abscess in the left parieto-temporal region.
For one year the patient had a2 productive coughein August
1968 a convuleive attack accomoonied by loss of consciousness. This
was preceded by a discharge of a considerable amount of fetid phlegsm,
/.
On the 6th o Sevtember the natient was placed in a provincial hospi:L

tal. Ubservations carried out in that hospital showed a slisht right




el

l.;

pyranidal insufficiency, a righi-side hemihypesthesia, divergent
strapismus and neninseal symptoms. The liguor manitfested a heighi:;
tened cytosis (120/j), the »rotein content being normal. An abscess
was found in the left luns. However, the patient remainéd in a bad
atate and was trancferred to the Institute of leurosurgery with a
suspected abscess of the brain.
An examination carried out at the Institute established
the following : a paresis of upward gaze and of the right nasolabid
furmn?impairﬂent of cembaneous sgensitivity on the richt with elements
of apraxia, bilateral pathological reflexes with a vredominonce on
the rirsht side, incomnlete ri tt—siﬂﬁ‘k henianopsia, tntbacranial preff
sure and no obvious papilleedema. The liquor showed a ldghtened qﬁf
L=
tonis (225/3).
Arteriogranhic investication showed marked disnlocenent of
the left anterior cerebral artery and the deep cerebrzl vein from
- - . - - en ~~
the left to the risht and insufficient filling of the pariet emT
A
poral parts with a constrast substance. These clinical symptoms strouj
) -
gly sugzested an abscess of the paristo= eaporal region.
On the 11th of Uctober a puncture of the abscess was made
and air was introduced into the cavity. K.-RE& pictures revealed a
larce-absceas located in the left narietzl lobe close to the midline.
Repeated punctures of the abscess accompanied by evacuaf
G
tion of 30=35 ml of pus resulted in resression of the clinical Bympf“
—
toms : the meninsesl sisns disavveared, tie gmotoms of a lesion of

the opticomotor vathways deep in the left hemisvhere decreased, and

the fields of vision becare normal.



o

A neuropsychological analysis of the patient revealed the

fellowing picttre. Against the background of general cerebral sympi:
o

toms (slugsishness, exhauatibility) cozrse ovtico-spatial disorders
were obaserved in the patient, he exmerienced considerable difficulties
in accomplishing tests for postural, spatial and constructive praxis j
1e proved abzolutely unable to orientate himself on a watch or a map,
and covl not malke a simnle drowing. He ine;;1¥’ed hie Ticht hand as
well as the riht half of extrapersonal space. The investization also
revealed parasnosia, colour asnosia and inability to recosnize and
to write letters and figures. There were defects in the perception and
resroduction of rhythms by ear, thoush this could be accomplished on

'3

tlie basis of verbal instruction.
7 A reveated investigation carried out 5 days after drainage
of the abscess showed that the patient had become more active : he
A £, ; :
periormed 40? quickly on tests, and alexia, colour asmosia and para1:~
rmosiac disappeared. However, the accomplisiment of tests for nostural,
spidzal and constructive vraxis remained grossly impaired and the pai“
<
tient oroved unable, as before, to moke a siuple drawing or even to
-
. ) :
copy one. lle was already able to recog?ze letters and fipures, and
L
sonetimes, under certain conditions, could even write them properly 3
nevertheless, on the whole his writing remained grossly defective.
The basic fact of this case consists in a symntom which fulf:

ly duplicates the effect described in the first case : the patient exT:f

verienced considerable difficulty in writine isolated letters to ing—

truction ; he made futile attempts to find the vroper svatial disno{ﬁ
L

gsition of the elements constituting the letter, sometimes manifesting




&

a complete loss of the ability to reproduce a grapifie, and sometines
certain sizms of a change in tie spatinl location of the elements
with their mirror or inverted disposition (fig. 2a). It is characq

teristic that when the patient was asked to write the same letters

rapidly (without any conscious analysis of their spatial structure,

i.e. exclusively on the basis of his avtomatized writing skills), the

accomplishment of the task became very much easier (fig. 2b). Much
the same is seen in writins from dictation : when thé-patient was
instructed to write a ziven word slowly, consciously analysing its
components, he exveriemped great difficulties Qﬁix. 2c) s but when

He was asked to do the same thing ranidly, likewise basing himself
on nis nrevious writing askills, he could often do it ggiq. 2d) ; the
process of writing phrases proved to be still easier, since in this
case the patient utilizes to a considerably greater degree his pr%{q
vious automatized writinz skills Q;g. g:;}.

It is notesworthy that when the abscess was drained, all
the aforesaid difficuliies disappeared Qgig. 2f)

.9 ! . .
The above example co#nvlné%& shows that the inclusion of

a given task in a new and different system chanzes the affersmtation

on the basis of which this activity can be performed, and that with
the shift to well automatized BBrms of activity. The performance is
brousht sbout throush the activity of some other oortical systems

In other words, with the functional develonment (or exercise), not

only the psychological structure of a given opecration changes, but

also its cerebral organization , i.e.j the system, and, probalby, 311

s0 the level of the cerebral apparatus involved.



1

Gur example with the writing process applies to other forms

of activity.
( The clinic kows numerous facts of the following kind : pa+ >

T

tients who are unable to repeat a word (or to prono%e it at will),
easily utter this word when it is used in the context of an assimif
lated and well automatized phrase ; some patients who unsuccessfully
atterpt to read a relatively rere word, easily recosnize "by sight"
a habitual "ideogram" ; patients who cannot successiully accomplish
the operations of addition and su‘%raction, easily cope with a well
automatized operation of mulpiplication, etc«”

These facts show that a highly automatized activity (which
results from "functional \1eve1£ent") vroves to be intuct when-a lo-]-““

—
cal brain lesion makes the accomplishment of a less highly autonatif
zed activity impossible.

All this makes highly vprobable our initial provnosition, ac£
cording to which a psycholosical operation chanzes not only its struc-c
ture, but also its cerebral organization in the course of its I‘u.nctioi
nal develoment.

(e

There is no doubt that the neuropsycholozical method =—theé

nethod of investigating patients with local brain lesions v make

a substantial contribution to the [urther analysis of the changes,
wiich psycholoziczl processes undergo in the course of their establish-r"‘
L S—

ment or exercise and of the concomitant chanzes in their pwnderlying

cerebral orzanization.
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(T0ut essai d'analyser 1'organisation cérébrale d'un orocesy
sus nsvchologique doit tenir comnie non seulement de sa structure :13‘:i.-l7N
S’
xée, mais des changements de cetie structure pendant le développement
ontozéndtique et fonctionnel.
.
Cette dgfbmation est illustrdée var llanalyse des troubles
om
de 1'écriture dans deux cas de 1ésions pariéto-dbecipitales gauches
étaient
dans lecuelles la copie et 1'écriture 1énte / impossibles, tandis

que 1l'écriture rapide, basde seulement sur les habiletés graphiques.

automatisées, restait intacte.
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gischen Prozesses zu analysieren, muBl nicht nur dessen
; Svm stabile Struktur, sondern auch die Verdnderungen dieser
ﬂ Struktur wdhrend der ontogenetischen und funktionellen
Entwicklung beriicksichtigen. '

cse Annahme wird illustriert anhand einer Analyse von
Schreibstorungen in 2 Pdllen von parietégghcipitalen Lé{?
sionen, bei denen Abschreiben und langsames Schreiben uq::
& méglich waren; Schnellschreiben, auf automatisiertem

Schreibgeschick beruhend, war ungestort.
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