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' EFFECT OF RADIATION ON HUMAN EEG
By

E. Klimkova—De tscnova

Physical harm is of.great importancahin modern indostry and in living
conditions., The importahce of ihe electroencephalog*aphic method for the
diagnosis and prognoszs of laborers exposed to radiation was brought to the
attention by one of us (K D. 1957, 1958, 1959, 1962} in several Teports,
Attention was called to the fact that ;ome,labcrers are exposed to the effect
of e1ectromagnet1ﬂ radiation of centimenter wave magnitude, and this is inter—
est*ng ag far as ; ¢linicel picture is cencerned, Fhrther, a detailed

analysis and certain metabolic factors hemodynamlc disturbances and a com-

parison of results of studylng ‘he higher nervous activity with clinical

findlngs and Z3IG flnd;ngn.

High frequéncy.electromagnetio is ﬁsed in_induotry.during the manufacture
and developrant of telecommunication equipmént during high frequency heating
and welding, - _A ‘

Classification of the clinioal picture (X, D, 1957) of leborers expoced
to centimenter radiation is divided into the following stagesx 1. Neuras-

thenlc syndrome w1th functional changes end symptoms from the vegetative
sphere, 2, Pseudoneurasthenla withln its framework is 1ncludsd a majority
of our cases, Dlsturbances in th-s group appeared 1n the fora of fa tigue,

‘somo*ence in day time, headaches together with voluminous organic deviations
which allowed to made maka mesodlencephalic diagnosis on bed patienis,

R Qulte frequently the organic disturbances were ‘already in transient stade
approaching encephalopathia, Thi; division was also used by. other authors
(Koelsch, Formanek ‘and co~workers ete,) _ |

By the EEG is quoted (g.»D. 1957, 1958, 1962, partially the somnocelence
activity in vagious stages aocofding to Rath, partiaily the fough pathologioal
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findihgs with geﬁeralized abnormally and the focal findings, and this is
analogical as in case of to;ic and extremsly temporal incidences,

The activity here had an episcedic expression. Fluctuation of the clin-
ical process'was in'con:ormity with EEG changes, it varied parallel in accor-.
dance with.the exposure stages and corresponded to reversible stages, Aftef
the employee took a rest, theré was observed a clinical improvement as well
as an'improvement in encephalographic and higher nervous acﬁivity.

Vegetativevand neurotic disturbances were diagnosed on persons exposed
to electromagnetlc centimeter radiation dy such as Schliephacke, Osipev,
Kevorkgan, Ulrich and Ferin, also Jiranyi, Oraveez and Semogyi, who examined
73 persons exposed to high frequency rsdiations'of the magnitude of centimeter
wav;s of this group 15 people were examined encephalograrhically (19¢60). They
wers in partiﬁl agreement with us as to the affiictign of the mesodiencephalic
region. Sercl and coworkers (1959) made patholotical findings on 23.3% of
103'cases, end this included partially an epileptic activity of Yow amplitude
and findings combined with damp1ng somnolence activity; 13.5% ylelded normal
fi dings, boundary findings were extabli?hed'on 63.05%. They included somno-
lence activity, disiniegratad alpha-rhythms, rapid iow amplitude activity,
and sections of 5—6 c thetarwaveé of sharp peaks with the sign of synchroni=-
Qation. | | ;

In today's Teport, we are analyzing EEG of 46 Persons, 41 of which were
exposed on their_jobs to centimeter ;ave radiation, and 4 were exposed to a
wavelength of several meters and on one person was diagnosed the effect of

x-rays. There Were a total of 42 men and 4 Women, Forty-two persons weTe of

the age between 20 to 40 years, Three workers were in the fifties, and one

-person was 19 years old. In reviewing these data, attention is attracted by

the age curve (graph 1) of males and females in cur group of laborers who

-5

23




have been subjected to electroencephaloégaphic examination; they were selected
from a large éroup of clinically investigated workers, Exposure time varied

from one year fo 17 years,

In conformity with previous investigations, -
the subjective“compla;nts were in majority

[
mdi———‘u..&‘ _
deny <o = fg”“dl somnolence, nervousness, head aches, and )

of neurotic nature in form of higher fatigue,

general illnesses in a majority manifesta-
tions of damped nature., There were also

féequent complaints against various vege-
tative di%orders,_aa rise in perspiration;

- poeunding of the heart ete, Some patients

= [ showed less of memory. Only four persons
09 2029 X0-39 048 .
B S ledged no subjective complaint during EEG
~ - examination, A1l those exposed to cm-waves

Graph 1. Age curves of were exzmined in preventive scrutinies in
laborers exposed to radiation,

ambulatory framework of indusirial neurol-

ogy and long lasting examination,

Sendrom. EEG ottinke d
L :
O3 Pedel binickére syndramy
L Sonest P~ GRESG oltinle 1pdnbend

= EEG sitinia patsieperd

Gral 2. Srovninf aktivity EZG s nékterymi kliaickymi symptoay

Graph 2, Comparing =z activity with certain clinical Symptoms, a- neurctie
syndrome; b= Somnolence, e- fatigue, d- EEG activity, e~ number of clinical
syndrome, f- EEG Somnolence activity, g~ EXG Pathological activity, -
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In objectivé diagnésis, we found on our patients clinical symptoms of

vegetative disorders, and in some cases also extrapyramidal symptoms, pyram1d51
signs, cerebellum and vestibular disorders analogous as in entire groups of
workers from ‘previous investigations, From the viewpoint of.clinical coéplaints,
the examined persons wefe divided.in accordance with analogical criteria into
three gréups. Twenty-seven cases pertained to light complaints, This group
includes such laborers without. subjective complainté, but with slight sﬁbjec-

" tive findings,— Nineteen laborersﬂare cl#ssified as meaium seriously afflicted;
none of the examirned had any serious compléints.

The electfoencephaloéraphic inves{iéation was made with a 16-channel
apparius produced 5y the Schwartz Co, Some laborers ware exaﬁined with a
8~channel Grass device, Activation of each patient was examlned by 3-minutes
deep resplratlon. The symptoms were evaluated 1n accordance with ordinary

criteria, Speclal attentlon wes devoted to =EG flrdzngs pertaining to reduced
vigility. N '
Abnormal EZC manifestations were fcund in 16 cases of 54, i. e., in 30%
~of all the cases, In ten cases, tkere were_symptoms of light anomaly, In

Six cases medium serious; in no case, have we found a real serious anomaly,

In ten instances, they have been manifested after activation-by deep respiration,

Table 1

—

U Klinicks cmptomy - l ‘ (% EEG ndles

L

: (thivih spénkovi Qg)ktiviu patologickk

Pl

B havoe g 16 SR ¢
3 T m 1. S

% Jreurotické - 39 28 1

r

Pathological EZG mani;estations were found in six cases only in calm stages, '

25




Key to Table 1 S : |

'1) Clinical synptoms

2) =xC findings
3) Somnolence _ ' . : J " ' . |
4) Fatigue ' | ' SR o
5) Neurotic

6) Sleeping activity

7 Pathological activity

\
|
Since we deal in anomaly cases which are in conformity with d1sorders we ,
will describe same in the toxic grcup, Their 1ntensity is lower. The
anomalles of people exposed to kigh frequency elecuromagnetlc radiation are
mostly anamalles of theta ac+1v1ty or dlffusion activity, or are exbosed only
in the forward part of the szull and forming episades,: partlcuiarly after
deep rnsp1ratlon. Delta~hypersynchrenia’ episodes were also cobserved after
deep breathing. In some instances,'we find Sharp waves and in some instences
focalvchanges in temporal activity, as cne of us described it alrea&y in

.larger groups of toxic and mixed laborers exposed to the effect (x. D, 1959,

i562). A dominating rapld act1v1ty was also found in several cases,

FAL-FAR ' . TPL-AL

e N e e P
- TAL-CL : . PL-PR’
- B N b SV
. ’ ,7
CL-CR PR-TPR
~ .

CR-TAR ' C - oL-OR —

Fig. 1. EEGC recordlng of patient R, C, exposed to cm, waves. 1. calm recording-
Sleeping rhythms, 2= arfter 3 mimites of deep breathing nornal alpha rhythms,
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diagnosed s1mu1taneously in six cases

. this is not evident clinically nor in the EEG records,

ZEG manlfestations of 31=ep, resp decrease in vigility

T?F manlfestatlons of reducei v1g111ty in this group were diasnosed on

32 persons, i, e. 91 of all invostlvated, other pathological changesAwera

» in twenty cases Somnolence activity

was the only deviation from standard

The nature of FZG activzuy in relation to cliniecal Symptoms 1s explained

by a numerical conpllatlon in table 1

Graphic representation of this relation is indicated in (graph 2) which

-Shows that a majority of cases ir our group have dampened ﬁanifestationsAand

This finding confirms

our experiment thas workers exposed to centlmeter radiation have prpdomwnantly

dampened manl;estations. It is also evident from this graph that we found a

Pathological EEG *ecord amon° a qulte‘hzgh pPercentage of rerscns, who ¢lin-

ically showed only neurotic snydrcme.

. TAL-CL
-.M

—
»m/\,-w\/

S Wkwv’\wm

wwwmp*-——»m MW/V\/‘M

Pig, 2, Patlent A E, 1njured by 1onlzing radiation. 1~ calm sympton,
1nternittent alpha Thythms, 2-3 minutes deep breathing diffusion occurrence of
hypersynchrcnous delta waves with frontocentral maximum. :

In these cases, the EEG findings are an object ivization of important

disturbances which could otherwise not de determined by the clinical

1 Advav
sae -:nical Diclurs,




the curves in fig. 1, 2, and 3,

'TﬁleZ.

L ___ (¥ £E0 axtivita_

/Klinickg otles  { o3) (¥ ibnormaiita T {7 @kwt '
Bl i 52 e -y ey Y aktivita

Labiy 27 9 5 2 20

Sthedni 19 3 4 ‘ 12

Tétky 0 0 0 0 0

Key to Table 2,
1) Clinical finding
2) Normal
}) EEGAgctivity
4) ‘Abnormality
5) _Light ,
€) Medium 7

7) Somnolence Activity

- Norma) eniries

'lThe entire normal entry w/o pathological and w/o scmnolence rhéthm was
made in 12 céses, i, e, in 22 per cent of all entries,

Interesting is such a comparison of fhe intensity of clinieal complaint
with-t§e degree of EZEG changes, We see a convincing relationship in the group
of person§ with slight complaints, welbad 21 per cent of abnormal cases, the
group of laborers with really’sgrioua complaints had three per cent of abnormal
cases, Similarly, also thé seriéhs EEG changes among other groups Qf worke:s

®eTe more frequent than in the first,




—=fnr

Fig. 3. Patient P, L. exposed to cm waves, l-somnolence activity,
2-10 seconds later alpha rhythmus. , v

A comparison of the degfeé of cliniéal ccmpiaint with the dégree of
weightiness of ZEC findings is given iﬁ table 2,

The taﬁie shows that iﬁ the group of normal findings there are more
instances §f light clinical symptoms which have been already compéred with
toxic groups, and it was found then tha% laborers exposed to cm—waves do not
as a rule sﬁffef any important crganic injuries; In conformity with this such
EEG entries pertain to light naturg. Most frequent is the diagnpsis of somno-
lent activity which we considered finally as more frequent than normal diag—
nosis, |

Concérning the occurrence of somnalent rhythm, it is somehow more frequent
in the less afflicted group, but the differehce is not great €0 % against 527
of ali entries, Ths occurreﬁce.af'péthological findings in the group of workers
_éxposad to radiation differs from thelnorm. Thiity per cent of abnormal cases,
59% with somnolerce rhythms. -

During careful analysis of pathological finding in professional etiology,
we discover further possible noprofessionally applicable facto}s in 22 cases,
24 laborsrs showed no other atiological possibilities than radiation, From the
subordinatsz factors, we found.in 13 cases, a suitable factor in the develop-
ment of a neurotic syndromé, a coﬁponent constitutisqally of exogeneously

feactive. Poét infectious asihenia came into attention three times., These

29




ffrequently after deep breathing activation, ‘ .. : T

were especially conditions after infectiqus hepatitis, which terminated before
long., Cranial trauma in anamnesis was found in one cass only. It is inter—
esting that these subgroups of laborers in which the factors couid be consid-

ered a3 suitable, -The abnormalcy Tindings were less than among the group

of persons in which no further pessible eticlogical moments could be determined,

The first sub-group had 27% abnormalcy, 50 % somnolent thythm, In the other
subgroups, e, e, laborers exﬁosed to eléotroﬁagnetic waves only, we had 31%
of pathological symptoms end 66p of somnolent, Since thers are no important
differences, it can be explained n;;~;nly by the small number of cases in
both gioups, but also by a similar p#thophysiolcgical’effect in both -etiolog=
ical groups, ‘

A comparison of  groups with suitable factors and w/o same is given in
table 3, | |

---The occurrence of qommolent Thythms was recorded by us in the sense of
communal pathophJ31ologlca1 mechanisme such as neurcsis of psychogenlc origin
and. pseudoneur081s of various origin as well, It corresponds here mostly to
the damping ohenomenon among our laborers exposed to cm-radiation,

Ve will sum up the findings in the entire group of people'exposed tb
radiation, We find 22% of st*ic.lj normal cases, 30 % G of aono*mal mdc man—
ifestations and 54 of Somnolent rhythms among the laborars.

If we have to compare our groups of labcrers in accordance with the labor

dlfficultles we mentioned about it in a different place (K, D, 1958), that

there was no difference in the Seriousness of the ¢linical comp1a1nt in three

groups formulated in accordance with data of exposurs of our laborers, which
we had. to our disposal according to-data,furnished by the laborers,

\ ' —_— ; : '

"It should be underlined that also in the EEG deviations, we had in a

great majority of cases only slightly has anomaly, which was man fested most

30
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Frequent occurrence of somnolent rhythms is in conformity with our own
findings and with those of other authors (Fischgold and co-workers) and is
connected with organic or unctional changes of the mesodiencephalic region,
as we have repeatedly called attention teo such chanzes as naurnais nwd reunedo-
neurosis of 1nfectional toxic, or rhysical origzin,

Examination of TEG alone does not furnish us with information about the
weightiness of the working medium; according to the IFQ rhyt&m we cannot sval-
vate the extent of karm to the nervous system, EoJ examineticn is an_importont
objectication, especially in analogy with smal}l clinical'symptoms, especially
neurotic,. EZG is often more important than clinical finding, The method
enables to evaluate the Prognosis and suitable effective counterﬁeasure.

Russian language summary

This Teport appears to be a continuation of revious announcements in
P 2 b

which one of the authors (X=D) analyzed a clinjcal chart, of change metabolism

and also hemodynamic and PhRysiological changes in humans, working under radia-~
tion conditions, ' |

An evaluation is made of EEG data from 46 persons, working conditions of
electromagnetic radiation. Involved here are 41 persons subjected to the effect
of high frequency centimeter radiatlon. Four laborers were under the effect of
meter waves, and one worked under the influence of x-rays,

Sub jective disorders were predominantly of neurotic nature; in a ragorlty
of instances, they appeared in fatigue and sleepiness during the day time. In
the objective clinical chart, they corresponded with disturbances of vegetative
:egulations,vrarely exyrapyramidal, pyramidal, cerebral and pesiibular disorders,
They wera all of lignt anomalies. In six cases were established changes in
‘medium seriousness.. Symptoms of reduced cheerfulness were fourd in 5%, six

times in combination with other pathological changes A comparison o clinical

symptons and EEG investigation results showed the pradominance of slowing down

—
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‘additional ‘atiolagical momenta

" disorders, and on persons, working under condltiens of radlatlon,

‘phenomena in the clinical éhart and in Z3G findings, The intensity of SEG

changes corresponded to light cllnical occurrence anﬂ was of medium serious-

ness, Symptomatologlcally there was no diffprenca between the group of cases
in which in attological »as a“.101 w&s devoted only to radiation, and

the group of people, on which in anamesis was possible to establish certain

35, 1ung endured infectious

diseases.or trauma,

The advantage of somnolent activity in our recordings allows, together

with data of cliniecal 1nvestigations, to judge about.mesodiencephalic injuries,

The ZEC method represents the possibility of objectivating subjective
often p01nt
toward more serious disorders than it could be extimated on the basis of clin-

ical data only. It also allows to make a prognosticating conclusjén and helps

~in evaluating ability to work.

FID~TT-64-267/142 S 32
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