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Neurologists kno v very well the general kind of be
disturbances which are caused b severe lesions of the frontal I
(limi ed lesions ma ' be poor in symptoms becaus of certain
potentiality ol the 'foci of t te prefrontal area, this "highest
least differentiated part of the human cortex", as Iorrnulatec
Hughlings Jackson),

atient with severe lcs ions of the pr fro tal r as, a
do ·ot rnamlest any stable alterations of memory nd orreru
In the immediate environm n which are typic I of patient
lesions of the medial parts of the hemisphere ..,. They don t suffer
erects in perception or movement, in speech or e en logical

rations At first glance one may suppose th ••t they preserve a
.he asic functions of the Human Brain.

But this is not the case, Attentive observation shows how e
re the disturbances in the regulation and control of the consci L

behav ior of these patients.
\5 a rule, on1) a 1 mited part 01 the patients are able to C"Cd

pl ns or to I )110' certain programs: nor do th y pre er
ornplic ated rn ltiw<; of heir n luct. [ 0 strategy an ob -er:

10 icir behav or. and tl.ey do ct try '0 find prop r 2,. or
uliilling llf a given t as C nplex forms of beha 'lor r

ru. , replaced bv pr irnif e "field actions", impulsiv C" P
immediate stimuli or by an inert reproduction of previously evol e
ste eotypes , hich at first re n eanmgful, lit bee me to lly e
sel S5 In new cond tions.

The cia . leal descnption of th behavior I c
alter the destruc ion of their frontal 1 bes - be inning
arly publications or Bianchi nd Jaco en and endi g 'h t

1 test fil dings of Anokhi a rd Pnbr ill -- h•• · I e 0
enriched b . observations carried out m pat ents w h iv

f the frontal l' bes. We C2.100t Iorcet one of our pa'ients-
'Ith a massive bilateral tumor of tile frontal 10 e - who

earlv stave of her disease vas seen to stir burnln • c I lth a
and '10 C(l~}k501<1(' of the bri 'ties instead or noodles

Nor ca. we forget ;1 soldier ,••.ith a massive hi atcral gUI1<Jh
'\ 'ound of the frontal lobes who started to plane a plank but COUI
not stop and autcmatically continued this work until Am, •• ha
of the bench Itself proved to e planed UOWf',

It is easy to see that 1<0 de cts of rnovem nt
for such Iunn .•. alterations of bell vier, tha J1'i s v d
of th inner plan and progr ••m redomina d n thes
t at the purposeful Io s of ....n ci us behavi



\ a I Regulation of Vigilance

pt'r m tal ia a rich could help U" tc

of nl' a t '~p iments 0

a y 0 be th
I unta-i b ain ake on importan part in t
required r r the realization of complicated int lit'

The facts ve mentt ned .ere obtained 0 normal u
It IS. Ilghly probable that I pat! nts wit severe lesion 0
tal lobes the regulation of l higher forms 0 vigilanc
markedlv dis urbed

Preci ly this problem has been carefully studied by Dr. E. D
skaya of our labor ator ' in a long series of experirn nts or P

'ilh frontal lesion vilh the help of a battery of obj cti 'e
Let us rev le\ • only some of her findings.
It is well known that he appearance of any stimulus ekes

a normal persor a scrie of somatic reactions, ~hich ad l'
<;~ mptoms of arousal or components of an orienting reflex,
constriction of the vessel: of the fingers. dilatation of the H' se
1. e head, gal\'anic skin reactions. These somatic reactions per
for a some time and are extinguished v hen the subject be l

iabituated to the stimuli: they can bE" increased and pr olonge
special instruction is given, if the subject 1<; asked tt' co, It

tirnuli. to a i"1it sorn change in them. or to press a ke wuen
stimulus appe ar s, In other words when the stimulus assume
""ignalling meaning" {E. N. Sokolov, 1959; O. S Vinogr-a Jo ':\ 950

Such an increase and fixation of he vegetauve compon -rt
he 0 ie nting ell-x IS obser e in normal subje s and 11 r 'j

vith lesi ns of the posterior parts of the h mi spheres: but It .
bserv d ;0 patients vith 1(' Ions 0, the frontal I bes ar 'i c. peel

ol Its medial Of basal par ,T res patients may exhibit irnmer
• essele reactions to chan s of the stimuli. u the' erbal II'S
tion '.H' have mention d doesn't vok an' stabilization f the
cular 5. mptorns of the orlentlng ref lex. This IS of If h diagr.o
signi]] ance and olten r main .. the cni~ s mplom of & Iron ••I
le lOT'

Similar data were ob i d Ir m experimen ~ n hie FFG c
ponents or the orienting reflex 'ere tee irded.

It is \'(>11known that < S new and unexpe ted stimulus re
in a depression or the alpha band or the EEG nd esp Will
its high frequent IrS; n is likewise known that a verbal instruct+
imp ding a special m aning to the signal makes his depress:
more pronounced and more stable,

ThE' same is observed In patients With lesions of he posterio
part, of the hemispheres; no such effect is seen in patients WI
lesions of the front ••l lobes, sp ci lly ol thei: mesial par s T
verbal instruction to count the timuli or to vait the'. ch r
does not increase the effect of desynchronization, a ti il some
a slight depression f he 1 v: r Ire uen ies or e a par
exaggeration of ie alp 8 dtanason t place.
It
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,9. Frontal Lones and the Strategy of lan

Up 10 no'>' e ha 'e described disturbances in the r liz
iven progr ms in patients with severe lesions of the Ironia

It is ob rious that even more massive defects may be obser ed
most complex forms of active beha rior, vhen the patients have
develop their 0\\11 strategies and to construct their own plans an I
programs. This can be easily seen in experiments where the pat er
have to elaborate some active operations to single out some deci I e
points of mlormatio.i.

Se 'era I years ago E. ! T. Sokolov (i958) propo d a special tee
nique fo analysing such perceptive strategi s: this ':1<; followed
experiments of L Arana (1961) 011 normal subjects and of a K.l
khornirov (1966) on patients with lesions of the frontal lobes.

A subject whose eyes are closed receives two sets of 'lIee',
having the forms of the letters H or E. He has to touch the
successively with his ringer and to recognize which letter 's ac tual
presented to him. At the first stages the subject's search for inlo -
mal ion is of an extended type: he touches ,II checkers: rut v r
soon he develops a special strategy trying to single out nlv thos
p ints of information which are decisive for the discr iminahon
both letters. At the last stage only one trial is sufficient for Iul
illin ~ 1:1' tas-k.

• 'o such process f development of a strategy IS obs
patients \ ith lesions of the frontal lobes. As a rule such
touch all checkers, but they don't use the infor nation they -ceive

or do they shorten their search. The act of to ching U,-CC"S
check 1'S i not used here for preliminary orientation to he g
pattern, and the patients "conclusion" is a mere guess, but not

orrnal pro::ess of ~ decision making .
A si ni ar breakdow n of complex strategies of rerceptlv e !:> ire

is obser ved in a serie of most expressive expe i I nts ;vitil "ct.
observation of thematic pictu es and rlth slmuliai eous ret ordi
of the subject's eye movements.

Let us show to a normal subject a complex therna ic pier •.
for e: ample, a well known picture of the outstandin RUSSI,
painter Repin "The Unexpected Return". It presents a 11'a 1 Vl1
unexpectedly returned hOITlP after he had spent many 'cars in tsarist
prison Let us fasten to the subject's sclera a little mirror whicl
reflects a beam 0 light to a photosensitive paper recording !.
subject's eye movements. Aft r recording the subject's Iree ol ~
va on 0 the pict Me let us ask him some different qu slio 1 , 5 c
, 10.' old are the men iers of ie family?" "He a h
'I the Iarmly rich or oor?" or "How long was th d

co ds f the ye mo ernent ma e ri g 3 l'
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