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I v w :
> 1¢ P / son |? ﬁ) singled out two basic principles of the ox-
\r"‘{ ’:
\&fp' ganization of Language and Speech,

The fLiret was the principle of & ngradzgmatic oy~

ganization of language elementg., Verkal sounds were oy-
ganized in a system of oppositions, wordg w{in a hierarwﬁﬁ
%hical system of meanings. Thig aspects iz well known 1niw
Psychology alter the classicgl stadies‘of Le Sk@ygatski

The gecond principle was of another -svnfagmdf*ci—,w

d ——

nature. In fluent sppeech words are organized ig a ﬂroJm
positiocn eor phzasei The noun is conneoted with a predi~-
cate, and in turn both with additional parts of a sen-
tence. As was shown by a series of modern Psycholinguig~
tie studies B,\S 9 the acquisition of gpeech is a
rather compliaated process based on magtering of some
5deep* syntﬁaticak struotures, which serveg as a base Ef.
linguigtio 5oompetenae* end which ;; trangformed into
‘superficialé linguistic gtruoturas, different in dif-
ferent languages. The~l§tér,procesg is supposed to bte a

bage for real linguistic ®performance®.

A problem arises: what 1s the psychological and
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Poychophysiclogical nature of these two basic componente
of speech? Are they realized by the same cerebral mecha~
nisme, or are they based on different cortical gystems in
which only coordination of both gy stems resulte in a nor-
mal procegs of speech?
Neither psyahology;jnor psycholinguiastics can gnswexr

this question., That ig why every observation of %he kind o7
alteration of speech in loeal brain legion: ean be of g

4 great value, and a Nearopsychologieal aralycis of correg~
bonding data can be ?asily uged to find a definite answer

to this bagie problem. Thus a new branch of golencs arises

- ypgrqlinguisti&s ,Jﬂlqj

Basle data for this new branch of science ocome from
& ecareful desoription of the prineipal rules of ?%e dis~
turbances of- sbaeah in looal brain lesions and of the faq~
torg and formg of aphasia whioh -¢an be observed,

We shall summarize briefly these data which were deg-
cribed in & geries of‘other publications [75@1@?2}.

S
:? 2, Baglo Punctional Systems of the Cortex| LLL*?

\¢——-If we dgnore the deep structures of the brain, which

are of ‘major importance #or-preservation of the activs

states i1311¢], we have t0 recognize gnd distinguigh two

pX incipgl varts of the eortax, each having its special rale

S——— e e e

in the realization of behavioral syatens,

The first includes posterior (tempoxo-parieto~ocoipi-

tal) parts of the cortex, and it serves for the input, pro~
cessing and preservation of ihﬁormation whicﬂ comes from

the external warld Thewe zZones of the cortex are well
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known as the ﬁnostis ZO0HES,

The second includes gnterioxr (premotor and frontal)

cortical areas; they play & decisive role in construction

of decisions, plang|and programs and in the process of

e ~

gorpaxison of the effect of action with the preliminaxy
decision., We can call them Q&%@%@Q coxrtlcal zones,

Both parts of the cortex differ in morpholegiesal
structure (15) and have different relation to modality —
gpecific processes [ﬁlﬂi{j.

The pogteriox parts of the cortex ccntain trpiecal

histologiocal strata, and in the primayy (or extringic)
parts of these zoneg there 1is a predominznce of the rourth:
regeptive layer, whereas more complex seoondary and‘gggw
tiary (oxr intrinsic) parts of these zones have a different
structure with a clear predominance of the second and
third (associative) layers of neﬁrone (iﬁ?. fhat is why

it was suppoped that these intringic areag serve as an ap-
paratus'of informgtioniprocessing ahd prcvidé a nompléx

function of synthééizing of separate units of information

recelved. That 1s the basic of the §i2?35§@?§§£_Pr%9°i?19
of the functlonal organizatlion of thege zones, and thisg
principle is preserved in the activity of evexy mcdalit££~.
specific part of the posterior zones of the cortex., It is
cleax that this function of converting of suocegsive in-
formationj}F ‘simultaneoua systems‘ ls of bagic lmportance -

for the realization of the most complex hierarchical ox

parad{gmatic organization of the information recelved

- \T‘ - ——
f11 14 ’.H'E-') :
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The ggggggg; paxrts of the cortex have a bagically
different functional organization,

The morphological structure of these parts of the
cortex has a vertical organization which is typical for
the motor cortex f15]. The cortex nere is not $ensoxy-
“modality specific, The hlerarchiocal principle of the fun-
ctional organization we mentioned is preserved in thege |
zonea:égﬁ.‘g;}?§§g (extrinsic) parts of these zoneg have
& predominant fifth layer (motox layer of the heurcnes);
the secondary and tertiaxy (intrinesic) parts have pre-
dominance of the second and third layer, which are not
somatp-topioally specific, The more comp;eé?gg;aa of tha
anterlor zones of the cortex (the granular prefrontal
part)?}layghg decisive role in the 1p+angicn of the most
complicated suocessive plans and programs of consoious
activity (11, 14,117,&) We have only to add that in man
both hemisphereéi(the major and the minorweﬂe) axe not
equivalent. The left (m&jor) hemisgphere has‘an immediate
relation to the orxgauization of the actlvity of the lead-
ing hand and of the speech ﬁrnceas, whereas the xight
hemigphere 1s not connected with the speeoh procegpes and
the verbal organization of conscious actiong, and it
rlays a different xole in the organization of behavieral
procsgses l}g%%d}. With there basioc principles in mind
we shall discuss the role anterior ana presterior parte of
the corxtex play in ‘paradigmatiaf and 5synﬁagmatica or—-

L

ganlzation of verbal behawvior,
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§ 7 e
hﬁ@.ww“‘ of gpesch with leslonsg of the posgterior rarts
i ' F

of the éapeech areasﬁ.

>— | .._

-¥@“humha rosterior parts of the major hemigphere which are

the esgential apparatus for receiving, proeegslng;and

l—-u-l

storing o? information play a decisive role in the coding i

of the information in pa raqﬁgmaﬁia avstams.

It is well known that verbal gounds are inoluded in a
clearcut parad?kmatic systen of phonemes while tﬂe noxrpho-
logical and semantic units (words ané woxrd meaning) are
coded in paradigmatic systems of images and concepte. To
find a proper sound the subjeot has to select the negded
phonecuwe, and hehmnsﬁ bloeck all 6ther phonematic altey-
natives; to find a preoper woxrd he has to make a similar
cholce on the morxpholegiocal and %%mancio level, selecting
the word needed and bloeking all inpignificant connecticng
which the image and.meah;ng of the word can evoke. |

This process of gelection of the proper.uhonematia
or semantic system (or of the *decision mak;ng*) does not
require significant efforts in a ngrmaljperaon. Thdbraoesa-
of seleotion lg here highly antomatised, The phonéﬁea or
words the subjeot needs becone automatically :ominant and
all alternatives the subjeoct does not need ;% the moment
are blocked very easily.

The situation changes significantly in the patholo-
gloal states, :

It is well known that the normal cortex functiong

according to thse ‘rule of s'trengtha formulated by I.P.
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Pavlov*.tronp (or significant) stimuli evoke gtrong resg—

ponges whereas wealk (or phsignificant) stimuli evoke wedik:

responges zé}j.&hat makes the selectivs processes easy:
gignificant traces become stables and insignificant areags

are easlily blocked.
| OCeuRE™

fhewe clarses ¢ in pathological sﬁateqdwhen patho= _
logical ox 1nhibitory phases fél,“eT take place, Here uhe
normal #rule of stren the g disturbed so that both stroqg
and weak (ox: significant and ingignificant) traces evok;
equal reactions and an ‘equalization of excitation)nf
both kinds of traces is : That ia w%ﬁ'the probability !
of evoXation of dirferent alternatives can be obgerved,
and the seleotivity of different gy etems of traces is

It is evident that thess neurodynamie ehangga result '

in a deterioration of hierarohically organized systemg
and the preservation qf complex éparadﬁématicé a%rﬁoﬁuras.
of language traces ig hindered, ‘
If the pathological state ig limited to the left
g%%@g%%% paxts of the cortex (or the verbal-acoustiocad ﬁ
areag) corresponding paraqggﬁatioal organization of spe;;:
sounds OF | iinpne: 3 beaiﬁes fully deranged, Different pho~

Qetia components (auch as goundnegs, explosiveness, eto, )

are eveked with equal probability and the whole phonema-

tic ccde is broken down, If the rathologlcal state is legs . .

extensivezfﬁs:paxient béopmesaunable To discriminate only
correlated (or opposite) phonemes (such as *b and ﬁhm,
PR and Mt eto.). These disturbances evoke a breakdown

of a paraqﬁématically organized phonematic gystem, and a
L

po
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gsyndrome of *acoustic aphagia¥ ig observed., We have des-
oribed this syndrome elsewhere [7,11 et al.}.

It 1z easily seen that such éisorganization can be
evaluated ags a special type of éparadﬁgmatio@ distux-
bance -iﬁhich 1g limlited by &he verbal-scoustic sphere.

If the pathological state 1g limited by the lowerx

prart of the left post-ocentral (kinesthetic) zone of the

oortexﬁ?imilur disturbances are seen in the selsotive
organization of the artioulatory procegses. Patienis of
this groupg become unable to discriminate correlated (or
opposite) articulames, such as labial ﬁgﬁ? {p%i%nﬁ-#yf:
or palatoe~lingual f;?; *a% and %g%i The grope;;;hoice
between thosge alteruétives bacome; difficult and “para-
ddzmatic® organization of the articulatory system suf-
fexrs, We have discribed this syndrome ag Pafferent motor
aphasia® f?i;l et al.} and we shall not discugs. it fur-
ther. '

0 utmogt interxrédst ig the runctional'disdrgéniza—

tion of language processes observed in csses when the

R ——

cipltal cortical zones of the left hemigphere. In these

cages both the ‘paradﬁgmatica organization of phonematic

and articulatory systems can be to a certain limit pre-

‘served, but the process of an “equalization of exoitabi-~ .

lity® Kéﬁj can result in g disorganization of the gemsn-— |

tic syastem. Different semantic occnnections of the woxd

ag a multi-modal matrix become equally excitable and
all semantic alternatives are evoked with equal proba=-

bility, That 1s why patients of this groupé start to
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produce a seriss of paraphagias'., In trying to find the
A
o 5 \| i b
word ”qpectag}es% they ocan ssy "glassea®, feyss¥,®frames

¥

etc., and patients who txy tc find the word Pmaple® can

-

evoke with an eqﬁal probability such words ag .. . ~~
,pine “Iorestg‘ "tree*, Pgarden® octc,

It is easy to gee tnat ‘paradiwmdtica organization
of the gemantic fleld becomes ssverely disturbed, and
similarities by situation (“m&ﬂla* -4°garden%), or by
generalization (*maple%d#treeﬁ) or even by merphelogiaal
gtructure (Fbookwvhelfﬂ_-%¥eard-boardﬂ or ?micro~sconeﬁwf

*micxo—name* or *tale—pnana* —iﬁtele—vianrﬁ) can replace

the highly selective organization of normslwlord-finding.

Symptomes of paraphasgsiags as well gag the éﬁip of tongue

Wi

phenomena® are well-known [24,125,126,27), and to spare
time we shall not discuss them further.
Of paramount significance is the faoct that even a

gevere derangement of the éparadﬁémaﬁic aystem% of lan~-

guage doeg not involve any primary disturbance of tho

ﬁqqond'quﬁggmat;gngsteE. Speech proceges in these pa=~-
tients presexve their fluent character énd their into-~
naticnal, prosodic organization remain;in&isturbeé. That
is why this group of patlents #hbwhave geverely disturbed
phonemes or articulemes and whoﬁshﬁw & marked deterlora-
tlion 0f semantic organization of words and their rela~
tions/pxeserve theilr fluent syntagmatiocally organized
speech, Syntactical struoctures can bg-éeedﬁﬁg%y"disturbedf

but the basioc relaticns of noun and predicate remain un~-

digturbed, Such patients become unable to find propex
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words and to distinguilsh or %o articulate proper gounds,
but preserve the bagio abllity to express their thought
by means of partially destroyed ccdeg, using the pre-
served intonational units, Tha%:is-why ratients with
temporal (aoousticf;phasia} can utter long sentences
which are disrupted in fneir phonetie, morﬁhologicaléénd
sermantic elements, but which are presarved in thelir pro—:
sagicai structure, Therefore their v terances oan be
easily understood although their nominal centents can be

cloge to zero.

The same ocan be geen in cages of nemanulc ap qia.

Paradiﬁmutia Organizatlon of word measnings and logicos
—~Brammatical relations can be severely disturbed, but
fluent gpeech with clear prosedic organization remaing
preserved and only diffioculty in finding proper words

and in qgammaﬁuﬂwlogioal relations hinders the gpeech of‘.

these patients. "

It has to be mentioned that similar relations can be

found in reoceptive speech of the ratients mentioned,
Patients with acoustic (temporal) aphasgia lose the
normal understanding of word meaning, but they preserve
the understanding of the intonational units of fluent
speech Patients with gemantic {p'arietal) aphasia loge
tha understanding of complex logico-grammatical relations
[}&11] and, even after decadeg of training, remain unablel;
tolhnderatand the meaning of such congtruotions as sfa~
ther's brother® or ®brother's fathert, (287, although the

understanding of gimple propogitions and their prosodic
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organization remains undigturbed., 4 remaﬁééble digsoclia-
tlon cf_ﬁiaturbed undergtanding of éparadggma‘aicallyfg cxr=
ganized "oommuuications of relationg® and wel ireservsﬂ
"communications of events" {29} is only one of the examp-
les of the basio dissociation of disturbed ®*paradicmatic® |
and preserved ésyntagmaticé organization of languvage sys-
tems in these patients.
We can only conclude how correct was Riﬁakobsoa (ﬁ,
3), who was the first scholar %o mention this basic dis-

soclation in sphasies.

4, Digturbanceg of *ﬁzntagmaticé organization \%t:

of speeoh with lesiohg of the anterior parts row.

of the ®speech areas¥.

e

Fﬂﬂ_.We described gome basioc features o{{disturbances of
speeoh agseociated with lesions of the posterior zones of
the left hamiaphereg! : ‘.~

A contrasting gyndrome ig geen in casges where the
legion ig sgituated in the fgﬁgrior_parts of the %gpeech
areag® of the coxtex, As we have already mentioned, mor~
pho-physioclogical organization of the anterior parts of
the cortex im closely related to ite motor funetiong, It
provides a ser¢al organization of movements and of pProg™
rammed action which are realized according basie inteir
tions and plang, That is why derangements of the seoconda-
ry (premoter) zones result in deter?oraticn ;9 fluent
transition from one motox link to another&%hereby aig-
turbing motor ekills and kinetic melodies fil,:l;fl.sfj.

Sinilar defeots oan be geen In deteriorations of
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speech processes associatéd with lesionpg of thesge zones,
A8 & wule, hierarchical structure of linguigtio codes or
a kparadigmatic* organlzation of language vemaing pre-
served in thege cases. Patilents with lesions of the an=-
terior parts of the ‘qpeech areas“ rresexrve the phonematif
organization of verbsl sounds, and they é%ﬁT% confusge
phonemes, They yemain able to name objects shown and onuly
rarely give sgcme Paraphasic mistakes which show a ocon=—
fusion between different gemantic alternatives, They have
no primary difficulties in understanding logiocal-gram-
matleal structures although such difficultieps may appeax
geogndary,

All these data show that these cascs are not pri--
marily disturbed, A different complex of deterioration
appear’ in thege cases with a 5s§ntagmaticg dieorganizaﬁiak
of speech procesgea,

As we already mentioned, fluent speech remalng prac~
tically preserved in p;tients with legions of the poste~
g&gg rarts of the speeoch areasg, They are able to proceed
from the basic intention to propqﬁitionising and have no
slgnificant difficulties in trangition froem s noun to the
predicate, The proaodic; intonational oxganization of
theilr speech remaiag intaoct, and gome grammatical defects
(khown as Sparagrammatiams“), can be treated as secondary -
results of a fparadigmatic® disturbances of language.

Opposite symptoms can be seen 3in ﬁmotur“ or “dynamich
aphagias associated with lesions of tne_g%ﬁgggggnparta of
the *gpeech areas®,

“ A8 & rule patients of this group presexrve their abi~
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1ity to name objeets and to understand meanings of wordgs,
Severe disturbances are seen in these vatients in their

fluent ojﬂtdﬂt ral oqganizg io“ of snneaanransit;oa fron

noun %o predicate here is severely dlsfurbe&, and, while
nouns remaln preserved, as a rule, these vatients are
rractically unable to congtruct even the glmplegt propo=- |
sitions which yegquire a transition from a designation
of an object to a vexrb, They show disturbances even in
the simplest forms of ®propositionizing®, and are often
unable to say "the dog barks®, saying: ®a dogj, - ?wand e
how 18 16%,... a dog... yes.ﬂﬂand ...how?}éften they re-
place a verb by a gecond nouﬁ; and txying to say ®the
is burning® they say: ®the house... and ..;%ixe.t"

It 1g obvious in these patients that fluent;%yntag—?
matlically organized spesech is broken down, progodic and
intenational components of speech are severely impsired,
and, in severxal cases, a monotonous, disrupted étele~
graphic styled is observed, Qhat is why.speeqh*praoesses
in these patients ;;e opposite to the sveech proaesae§:u
temporal aphasias, Thus, patients with temporal (acous-
tic) aphagia omit all noung, telling the higtory of
thelr disease as: "it was very bad... couldn't speak... i
and all... was go difficult,., and now it's a little bet-
ter® (all with a well preserved melodle organization). In
contrast, patients with motor aphasia tell the same s;;@
with noung presexrved but verbs omitted: "Yes,.. speech,,,
no speech.., and-the right hand...*and doctor,,. and
reading... writing® etc,

The phenomena of severe impairment of the ‘Eyntagﬂ
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matio® organization of speech igs really only a special
cage of a breakdown of *Tinetisc melodies® or ®gerial or= |
ganization of the procasses“ [307. The loss of this
bagic foxrm of speech organization iﬁg%] or a dlsturbance
of the ®fluent specoh® [qu§?§?3§?4] became in the last
decades one of the mogst disounssged pzoblamé of gpeech dig~
orders.

Digorders of the ‘syntagmaticﬁ organization of
speech can have different forms. For exgmple, in one
group of cases of *dynamic aphagias® [?ﬂii} a simple
trangition from the rnoun to the vexb bec;mes se%eraly de-
ranged and the ®1inear soheme®of the sentence is brokeu

w

down (so that a simple external aid + guch as a group of ¢

=

marks;%ach degignating a word 1g enough for a regtitution
of a phrase;_{iﬁiLﬂ; f %g another groun the congtruction
of a proposition is disturbed in its grammatiocal forms
and a real gtelegzaphic style* can be édsiiy.oﬁserved

(7 et a1.].

Digturbances of the "syntagmatica organization of
gpeech processeg can be obgexrved not only in expressive

speech, but in the understanding of linguistic gtruc~

tures as well,

Observationgﬁshowfﬁnat patients with lwpairment of
the ‘syntagmaﬁic* oxganization of fluent gpeech,; agso-
ciated with leslong of the anterior paxts of the ®gpeech
areas“, do not show marked breakdown of the undersgtand-

ing of complex logilco-grammatical relatlions, They can

tell which of the two construotions ¥an elephant ig big-

-
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ger than a fly% or F g fly is bigger than an elephant®
ig correct, and they can easlly correoct the mistake done
by‘the experimentis., No disturbances comparable to thoge
observed in patients with ®gemantic aphasia® are seen
here, 5

But if a pirage with ¥syntagmatidgi® mistakes in
fluent gpeech is preserved and the patient ;s agked to

nx find the mistake in a sentence -ﬁ?or exanple, PParoklcd |
- / a-I ’k!" Yo

oy é@_e_t,_,po__v.qﬂ_.gi?-f or <§ sobaka ukugil _malg’gika“ s [~=[ the

e patient becomes unabie to identify this kind af syntag-
matical error. We shall discugs these date in a special
paper and shall not lwell on them here gﬁﬁ?.

.Ef—*“‘

\¢—— We have described two prinecipal kinds of aphagio

.T.!'\. —

~digoxrders of speech, in a Pull agreement with the basic.
consepte proposed by R.Jakobgon 2;%],
¥e do not yet‘%now in detail %he psﬁohologioal
feéturas'and rhysiological mechanigmg underlying these
N/ 1mpairm§nts, and we can mention only their agsociation
wlth two bagic parts of the ‘spaeoh areas® of the cor-
teox,
v
Cbgexrvation show!?hat legiona of the anterior parts

. of the “speech areas® do not result in marked deterio~

> ; ratlion of the ®paradygmatioc” organization of language

e S e W CO G £t DU g B S e TEES S B s WA M e SO S e B

9@5r§ﬁV;The ~© ig moving on the water® and ¥the dog has .
'\ beaten the boy®: in Russian the meaning of the whole
sentence is realized by a series of flexiong which
are purely syntagmatical means and whloh gon'y exist |
in Epglisgi, :

S a0 kel

-
!
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but lead to severe impalrment of the "ﬁ'asyn'ba,g_z,'maf‘c::tc;'i oxr=
ganlization of speech processes. Observationg show-ag well
that lesions of the posterior parts of the Pgpeech areas?
do not geverely digturb fluent epeech and itgé_fsyntag—
matio® organizatilon but lead to a breakdewn of different
components of the ‘Earaﬁygmatiu“ orgéniza%ion of lan-
guagéiwiita vrhonetio, articulatory or semantic gtructures
it is obvious that the data are only at the vexry
beginnling of a neurolinguistic analysis of disorders of
language and speech associated with loecel brain lesiong
and that further observation will enrich these statenent:
Hevexrtheless 1t is clear that gparaﬁggmatica and 5aynhég»;
natic® ocrganizatlion of verbal processes require different &
mechanismg andtha® a careful discrimination of thesge
‘mechanismg ¢f speech 'is necegsary for a scientific app—-

roaoh to aphasic disorders,

LY
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