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OPS01\!1MING. 

1. Die doel var hierdie ondersoek 'Nas om die elektroenkefalogram 

(EEG) tn metir. .. gs van outonomiese aktiwiteit by vlootduikers te 

·bestudeer, \·an 9 n kliniese standpunt, ten opsigte van die moontlike 

uitwerking v'an duik, en as voorspellers van duikprestasie. 

2. Onder 18 d11ikers wa.i::i sewe met effeLB abnormale EEGs, vier 

waarva.:1 episodiese afwykirgs en drie nie-episodiese afwykings getoon 

het. 

3. Die gevolgtrekki�·-�g was dat die vier EEGs met episodies,'- afwykings 

op die moo:r1tlikheid va!l latente epilepsie gedui het, terwyl die 

antler drie op moontlike vertraging van kortikale ontwikkelin.g 

gedui het. 

4. Dit word beklemtoon dat die mate van afwyking in al sewe gevalle 

gering was, en oak dat daar geen bewys is van brein beskadiging as 

gevolg van duik nie. 

�1. Die moontlike betekenis van sulke geringe EEG-afwykings vir 

toekomstige duikprestasie kan oak nie op hierdie stadium beoordeel 

word nie. 

6. Die monster was te klein om beduidende gevolgtrekkings ten opsigte 

van die voorspellings�aarde van antler neuropsigologiese gegewens 

te bepaa.l. 
7. I . . .  
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7. Geen beduidende veranderings is gevind toe neuropsigologiese 

fun.ksie na I n tydperk van 'n paar maaride hertoets is nie. 

8.  Nogtans word aanbeveel dat die EEG en verwante tegniek.e 

by keuring'2prosedures vir duikers ingesluit word, en wel .om 

drie rede s : 

i) om die vroegty-dige �lootsteHing van afwykings soos 

e pileps ie te ver gemak.lik; 

ii) om : n dokument van 'brein- en outonomiese funksie te verskaf, 

waarna 'n indiwiduele gevalle in die toekoms verwys sal kan 

word; 

iii) om gegewens van I n grater monster beskikbaar te stel, ten 

einde die potensJ:He bydrae van die EEG en verwante tegnieke 

tot keuring behoorlik te bepaal. 

SUMMARY / ... 



(iii) 

SUMMARY 

1. The aim of this i:r..ve stigatio!l was to study the electroencephalo­

gram (EEG) and measures of autonomic activity in naval 

divers, from a clinical point of view, with regard to the 

possible effects of diving, and as predictors of diving 

performance. 

2. AmoLgst 18 divers fr.ere were seven with mildly ab!J.ormal EEGs, 

four showi::·1g episodic a� :�:ormalities and three non-episodic 

d isturl,anc es. 

3. It was co:.1cluded that the four EEGs with episodic disturbances 

raised the possibility of latent epileptic disorders,while the 

three others were suggestive of cortical immaturity. 

4. It is emphasized that the degree of abnormality was mild in all 

cases and that evidence of a deleterious effect of diving on the 

EEG is lacking. 

5. Similarly the significance of such minor EEG abnormalities for 

future diving performance cannot at this stage be assessed. 

6. The sample was too small to permit of meaningful inferences 

cor .. cerning the predictive value of other neuropsychological data. 

7. No significant changes were found when neuropsychological 

function was re-assessed after a period of a few months. 

8. / ... 
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8. It is nevertheless recommended that 1:he EEG and related 

techniques he included in selectiorr.. procedures for divers, 

for the f 011 ow i�g reasons 

i) to enatle the early detection of such disorders as epilepsy; 

ii) to provide a document of brain and autonomic function for 

future refere.t1ce in individual cases; 

iij) to make data avaEa: �e o:_ a larger sample of divers so that 

the potential c or-:.tr i' It:i o:-._ of the EEG and related techniques in 

selection may be properly assessed. 
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INTRODUCTION 

Although s pee if ic evidence of a relationship between EEG 

data and performance in the diving situation is lacking, it seems 

·possible that various features of the EEG might bear some relation 

to psychophysiological reactions to the diving situation. Warner ( 1962) 

reports a French naval officer as saying that the use of the EEG for the 

selection of divers in the French Navy has resulted in 67°/c, correct 

selection . 

Foremost among such hypothetical relationships iE; that 

concer!ling abnormality of the EEG. The significance of an actual or 

"potential" epileptic disorder such as might be revealed by the EEG is 

obvious, but this concerns only one of the two major classes of EEG 

abnormality, the other being cerebral cortical immaturity. 

Cortical immaturity is a concept based on the established 

exponential increase of dominant EEG frequency with age, from 2 to 

3 c/sec at 2 months to the establishment of a stable alpha frequency 

in the 8 - 1 3  c/sec range, which occurs between the ages of 18 and 

25 years. The persistence of a dominant frequency below the alpha 

range beyond the age of 18 years is regarded as suggestive of 

delayed maturation of the brain, specifically of the cerebral cortex. 

Although the relationship between such cortical immaturity 

and behaviour is neither precise nor consistent it is noteworthy that 

it is often found in association with emotional instability, .psychopathy 

and / ... 
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and delinquent behaviour (Mundy-Castle, 1955). 

Other more subtle characteristics of the EEG pattern in a given 

individual have a potential relevance in the diving situation. Examples 

of these are al:-Yiormal (but not specifically epileptic) responses to 

photic stimulation (flicker) and to hyperventilation, both procedures 

being standard activation techniques in clinical electroencephalography. 

Another example is an excess of beta rhythm ( 14 - 30 c /sec) frequently 

found in association with, but not necessarily diagnostic of, anxiety. 

These consideratior .. s form the first topic of the present study. 

The possible EEG effects resultfr1g from a period of diving and the 

significance of more detailed individual differences (for example in 

alpha frequency, voltage and index) for diving performance are also 

dealt with. Finally the predictive value of the EEG is discussed with 

respect to diving performance. 

AIMS 

1. To make a clinical assessment of the EEGs of 18 naval 

divers. 

2. To assess the effects of diving on the EEG and the activity 

of the autonomic nervous system. 

3. To investigate the predictive value of EEG and autonomic 

variables/ ... 
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variables for divir:.g performance. 

TES TE ES 

EEGs were oLcaL:.ed from 18 divers aged 18 to 30 years. 

For ethical reasoo.s these divers are not identified in this report by 

name. However a 11st of �amcs an.cl their corresponding project 

numbers has been supplied in confidence to the Commanding Officer, 

Naval Divir:g School� S.1mf f':"istow".1. Of these eight were atttmding a 

Diver III course a!' d were aged 18 to 26 years. These eight were 

first tested in November 196::, and again in January 1966, except for 

one individual who had his second EEG at the beginning of April 1966. 

In Ja.::uary 1966 another four Diver III  candidates were 

tested for the first time. 

In July 1966 EEGs were carried out on a group of six 

diving instructors comprising one .Chief Petty Officer, three Petty 

Officers and two Able Seamen, aged 19 to 30 years. One of the 

Able Seamen was drowned while diving on September 21st, 1966. 

Psychological tests were administered to ten of these 

divers for comparison with biographical and criterion data (Deppe, 

1966a). The results were incorporated into the present study. 

The six diving instructors underwent psychological screening 

(Deppe, 1966b) and these results are also referred to in the present report. 

ME THOD/ ... 
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M ETHOD 

1. PSYCHOLOGICAL TESTING 

a) Ten divers were subjected to a series of psychological tests 

1. 

i:i. 

iii. 

lV. 

v. 

vi. 
vE. 

(Deppe, 1966a) as follows 

TEST 

Dark adaptation 

T\lti.ng roorn ·" t.:HL:,g cha.i".' 

Bass Or .;i:-: :ita t.i o.·:1 ·, e .. tor ; 

Gordo;-_ Pers o-::�.a l h ve:_tor1 

Me:1tal A!erL e ss 

VARIABLE MEASL;RED 

anxiety 

field dependence 

field dependence 

task orientation 

group orie:::itation, sex orientation, 
ca:..:.tious:cess, ori.g.i ".:lality, 
perso:::.al. relations, vigour. 

ge::.1eral ic_teU.ige nee 

a �s tract reas or:d.r.1.g ability 

Data frorn these tests, together with age and education, were 

analyzed in relatior� to tht'°ee criterion variab.les, Academic Proficiency, 

Instructors' Assessment and a combined criterion comprising both these 

assessments. The results were fully reported by Deppe (1966a). 

b) The six diving instructors underwent psychological screening 

hy means of the following battery 

TEST 

Bass Orientation l:':lventory 

Gordon Personal Inventory· 

VARIABLE MEASURED 

Task orientation 
Group orientation 

Cautiousness, originality, 
personal relations, \1 igour 

Minnesota / ... 

Rod-r.r.r1d-Frame 

.i.: .. t. 
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Minne s ota Multipha s ic Pe r s onal ity 
Invent ory ( MMPI) 

Me ntal  ale rtne s s 

Pr ogre s s ive Matric e s 

Stre s s  inte rv iew 

Gene ral adju s tment 

Mental ability 

Mental ability 

Re s pon s e  t o  othe r s ,  
Motivation 

T he re sult s w e re re porte d by De ppe ( 1 9 6 6b ) . 

2 .  EEG PR OC EDURES 

C ::l se Hi s tory 

Pr ior  t o  the e xa mination each subj e c t  w a s  inte rvie w e d  

::ir i e  fly w ith the a i m  o f  e l ic iti n.g informati on on the follow ing : 

headac he s ,  n pins a nd ne e dle s "  (be cause  of po s s ible epile ptic 

c or: "'1 otat ion s ) ,  fa ir!. ts  and fit s , hea d  injurie s , s e r iou s  illne s s e s  and 

family his t ory  of e pile p s y. 

All 1 8  subj e c t s  unde rwent r outine c l inical EEG e xa minations  

a t  the NIPR , by means of  a 1 6 - channe l Elthe r e le c tr oenc e phalograph 

and 2 1  e le c t r ode s atta c he d in a c c ordance w ith the inte rna tional 

1 0  - 2 0  sys te m.  Photic  stimulation w ith an Elthe r s timula tor 

pr oduc ing s ilent orang e fla s he s  w a s  g iven in all ca se s .  All subj e c t s  

w e r e  a l s o requ ire d  to hype rventilate for three  minute s ,  w ith 

c ontinuou s EEG rec or ding . 

Subj e c ts  / . . . 

,.. 
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Subj e c t s 1 to  1 2  w e r e  the n  subj e c te d  to  a loud inte rmittent 

n oi s e  w ith the a im of E xa mi r.i�g c ha ng e s  i:i the EEG , e le c tr oc a rd iogram 

(EKG )., e le c t r omyogram ( E MG ) � galvanic s kin re s pons e  (GSR ) , 

ple thysmogram and re s pi rati on . 

Subj e c t s  1 - 1 2  a l s o d id the Tapping Fa s t  te s t , in which the y 

w e re requir e d  t o  tap w i th tb.e fr.1de x finge r on a button attache d  t o  a 

c ou-�1_te r .  Be fore the fir s t  tr ia] o f  3 U  s e c onds durat ion they w e r e  

s im pl y  ins truc t e d  t o  ta p � s  fa s t  a s  p o s s ible " Dur ing the s e c ond tr ial  

of  30  s e c ond s the y w e r e  c o.'1t i :  ... u ou s ly e xhor te d to  tap fa ste r .  

F oll ow in g the r outi�.e E EG e xa minat ion subj e c t s  1 3 - 1 8 

unde rw e nt anoxia and carb o."."1 d ioxide  pois oning w ith c ont inuous 

moni tor ing of  the E EG : EKG and re s p ir ation .  Subj e c ts 1 3 t o  1 8 

w e r e  al s o  g iven  a r eac t ion �· time te s t  at s e le c te d stage s of  the EEG 

e xaminat ion .  T he re s ult s o f  the s e  la tte r s tud ie s a r e  re porte d on 

s e pa rate ly (G rie s d ,  1 9 6 7 ) . 

R e peat  EEG e xa minati on s  

The E EG pr oc e du r e  w a s  r e peate d on s e v e n  d ive r s  a fte r an 

inte rval of 2 months and on one a fte r four months . 

1 .  C ASE HIST OR IES 

RESU LT S 

The inc idenc e of repor te d  abnormali tie s is  show n  in 

T able I .  Se ve n  subj e c t s  re ported one or more  abnormal ante ce dent 

event or an abn or mal re lative . 
T AB LE I / . . .  
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TA B LE I 

AB NOR MAL C ASE - HIST ORIES AMONGST 1 8 DIV ERS 

Fa int s 

Se r ious  Illne s s  

Fa mily Hi s tory  of 
E pile p s y  

2 .  E EG FINDINGS 

Su1.,j e c t  Nos . and C omment s  T otal 

3 ( s ome time s ) ; 8 ( s omet ime s ) ;  
1 0 ( ra re ) 

1 2  i s eve re L 3 ( mild ) ,  5 ( s eve re ) 

6 ( ma la ria ; 1 0  ( diphthe r ia ) 

1 ( g ra .,.1d fathe r e p ile ptic ) ;  
1 0  ( r  r otbe r e pile ptic ) 

3 

3 

2 

2 

Ind iv i dual  EEG a .�,a l j· s e s  and in.te r pr e ta t ions  a r e  g iven in 

Append ix A .  

2 .  1 E EG Abn orma1i L-

Abnormal  EEG s w e re found in s e ven of the 1 8  subj e c t s  

( 3 8 .  8 9 %} .  The s e w e re Subj e c t s  2 ,  4 ,  5 ,  7 ,  9 1 4  a nd 1 5 . 

T he re s t i:'.';g r e c or d wa s abnor mal in five ca s e s  and the re s pon s e  

t o  hype rvent ilat ion i n  one of the s e  and tw o othe r s  ( s e e  Table II ) .  

In all s even c a s e s  the de g r e e  of abnormality wa s mild , but 

e pi s od ic d i s turbanc e s  oc cur r e d  in the re s t ing EEG s of tw o subj e c + s and in 

the hype rventilat i on re s pons e s  of one of the s e  and tw o othe r s . 

Of  the e ight subj e c t s who unde rw ent the EEG e xaminati on on tw o 

occ a s ions / . . . 
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occasions, thr e e  ( 2 ,  4 a.� .d 7 )  s ho w e d  a'L::, o r rnalities on the first occasion , 

but o�ly one ( 7 ) had a se co!id a:: ·:,_o r ma1 EEG , Both re c ords from this 

subject co.::.ta i m: d  focal ep1sod ic disturbances, rnostly in th e left he misphere. 

SuLj ect No . 5 had a r:..ormal EEG on the first occas ion but an 

abnormal r e co r d  2 months later (see Appe ndix A ) ,  

The t\ pe s o f  EEG at- normality e ncou.r..tered in this group are 

show� in Tal- le II a nd descrited i .r de tail ir, App1<:; :;�dix A •. Samples of 

EEG abnorma l i ties are g iv e r : h F' 1gure s l to 8 .  

T he i :icidence o f  a·� ' ! . o r ma L ty ir this group was not 

significar; tl y  higher tha�:: that fou -- d i�1 o the r sa mpl.es of Sou.tr African 

military persori .•:1e l ,  except o .· .· e  g roup o f  army ballote e s  ( Table III ) .  

TABLE II / . . .  



.- 9 -

TABLE II 

TYPE OF EEG ABNOR .MALITY IN A SAMPLE OF 18 DIVERS 

Rest Excessive non- focal slow 
act iv ity 

Episodic dis tur't-:1ar1c es 
(ge?1.e ra·;. j. z r-,d }  

(focal )  

Hyper vent ilation : 

Excessive re lta a:.:.d / or theta 
episodic ( genera U.ztd) 

(foc al ) 

TABLE II I  

N Subject numbers 

3 5 
2'  

14, 15  

1 2 1 

2 2 1 ,  ( 7 1 ' 72 ) 

2 4 1,  9 
1 

1 7 1 

INCIDENCE OF EEG ABNOR MALITY IN MILITARY SAMPLES 

Sample N Incidence of Significance of difference 
Abnormality % from divers 

t p 

Divers 18 38 . 89 

Army ballotees 
( 1964) 143 18 . 88 1 . 6 7 (· 05 

Air force pupil 
pilot candidates 

( 1964) 124 3 3 .  8 7  0. 4 1  Not signifi-
cant 

( 1965) 203 22. 66 1 .  3 7  Not sig. 

( 1966) 2 48 2 1 .  77 1 .  45  Not sig . 

3 .  EFFEC TS / . . . 
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3 .  E F FE C TS O F  DIV ING ON T HE EEG AND ON AU T ONOMIC A�D 

PSY C HOMOT OR FUNC T ION 

Twe n ty fou r varic:t ": ,�e s W E. re e xamine d -:::�efore and after diving. 

Owing to the ve r -y smdll sample siz e (N = 8 )  a non- parametric technique 

(sign test ) wa s employed. The variables examined were 

EEG : Alpha freg uenc y,  amplitude, index , organization, location , 

respons iveness a nd t ype : � e ta a rid theta inc idence ; degree of change, 

recovery t i rre and a t · or rn.dl t tf of by·perve ntilation response ; responsiveness 

and ar :-:iormal it , dtu rn g  photic stimu l.at 1or.c �  abnormality of the resting record 

and total c:1 · · .or m.a l 1 t'. . 

AU T O>J"OMJC He a r t  rate a·J d freque ��cy r ;:;.. x.'.ge during re s / ,  hype rventila-

tion a:ad photi c stirnulat .io:: , 

PSY C H OMOT OR : T a.ppi: .. g fas t  .E a:i::.d II . 

O:. } ·J' two of the se va:r ia\:· .e s sr. ow ed an apparently significant 

char.1.ge : alpha _-a mpl i tL..de :accre asE d ;  P < , 0 08, one - tailed ; p ( · 0 16,  

two-tailed) and alpha location (more occ ipital ; p < . 0 3 1, one- tailed; 

p < . 0 26 ,  two- tailed) . 

4 .  PRE DIC TIV E  V A LU E  OF EEG, AU T ONOMIC AND PSYC'HO­

MOT OR VAR IA B LES 

4. 1 T rainees For this part of the study only eight divers 

could be used since two had dropped out of the course. T he 

only significant corre lat ions between test scores and criteria 

were as follows : 
CR ITE R ION / . . . 
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CRITER ION PREDIC T OR C ORRE LATION 

r p 

Heart rate 
(hyperventilation } . 6 0  < .  05 

Academic proficiency 

Theta incidence . 68  411( .  05  

Instructors� rank ing Alpha res pons ivene s s - . 5 8  C::::: .  0 5 

Hype rventila ti on 
recovery time . 6 2  < .. 0 5  

4. 2 1:'?.s tri.lc to:r s A sample of six is con sidered far too small 

for any meaningful ana lysis . While it is true that Subject 15, who 

was subsequc:-.itl y drowned in a diving ace ident, had a mildly 

abnormal EEG due to excessive slow activity, it would be unwise 

indeed to make any inference from this single case. 

1 .  EEGs 

DISCUSSION 

In neuropsychological studies conducted by the U. S. Navy before 

and after Sealab II  ( John son and Long
1
1 96 6 ) only one of 24 s ubjects was 

found to have an abnormal EE G after the experiment, due to an anomalous 

response to hyperventilation. Sut pecting that this might be associated with 

relative hypoglycaemia, the investigators repeated the EE G after giving 

the subject a massive dose of sugar. The hyperventilation response was 

normal on the second occasion. 

In the present investigation four subjects had abnormal EEGs with 

episodic disturbances. In general s uch abnormalities are found in 

assoc ia ti on / . . . 
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association w ith late nt or mani fe s t  epileptic disorders .  How eve r their 

significance in this group is dou :: tful becalH, e of the normal EEGs found 

subseque ntly i :1 two of the s e  fot�r su�)j e cts. Of the re ma ini::ig t w o , one did 

not have a repe a t  EEG and one had similar abnormalities in his second 

record. This d .i ver (subj ect 5 ) was the only one in whom th, � r ':'  was any 

relation betwee:r1 a r eported antecede�t cl i�ical disturbance and EEG 

abnormality. He had hee·.1. "G ':lc O:!. S C  iou s follow ing a motor acc ider.t thre e 

years previously. 

T he remai�! ing thre e slil jec ts with abnormal records had EEGs 

suggestive of cort ical immaturity. In considering the significance of 

this find ing J it is aga in important to note that the EEG conu: pt of cortical 

immaturity should not be equated with psychological immaturity . 

The pos s ible significanc e of both episodic and non- episodic E EG 

ar.·· . .'.1ormalit ies in reJ.ation to diving pe rformance is a subject req uiring 

further study. At this stage it ca . .-.i .  only be stated that the mild EEG 

abnormalities seen cannot be ascribed to the effects of diving , although the 

possibility of such effects can e qually not be e xcluded . 

must be stressed that the abnormalities were mild. 

In any event it 

It seems that diving as a care er is a most attractive one to certain 

personality types . While the relevant personality attributes still await 

precise identific ation, it seems possible that they might be refle cted in 

such EEG anomalies as  are described in this report . However the 

validity of such  an hypothesis remains to be established.  

2. EE G j / . . . 
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2 .  EEG, AU T ONO MIC AND PSYCHOMOT OR C HANGES AF T ER DIVING 
The only changes in eight divers a fter two months of diving 

(four months in one case) w e re an a pparent decrease in alpha �. m.plitude 

and an appar e Lt tendency of the origin of alpha activity to shift from the 

parietal towards the occipi tal region. 

Such change s ,  if genuine, would suggest an increase d  arousal 

level ar.:d accelerate d c or Le al  maturation rate .  Not only is it difficult to 

detect a relat ion 1--Jetw-::- e ::., i:: ..:;,ch processes and diving over such a short 

interval, �ut the pe r i od of oLs t::: rva.t io·.�. was not at the beginning of the 

Farthermo:re the proportion of s ignificant 

differe.'K es that e me r ge d  fr mn tLis analysis sugge sts  that the s e  findings 

are due ent irely to cha ·-:-.1 .ce iSakoda et al. , 1 954). 

R E C O M M E N D A T I O N  

Although the results of this preliminary study are inconclusive, 

it is recomme:i.ded that the EEG be included amongst other procedures 

applied to divers before they are accepted for training. Justification for 

this is to be found firstly in the possibility of early detection of such 

disorders as epilepsy, secondly in the availability of a document of brain 

function which could be consulted in the event of subsequent accidents or 

other unplanned incident s during the diver ' s  career, and thirdly in the 

potential contribution of the EEG to selection procedures, a potential 

that could only be finally asse ssed if information on a relatively large 

sample of divers were a1,Ta ila ; .le. 

RE FE RE N CE S  / . .. 

divi::1.g carter of a:.·.y su')ec t. 
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A P P E N D I X  A 

INDIVIDUAL EEG REPORTS OF , CASES 

WIT H  ABNORMAL RECORDS . 

SUBJ ECT 2 / . . .  
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SUBJE CT 2 

1st EEG 16 . 11 . 65 ( Fig. l )  

The re sting record was mildly abnormal due to occasional 

isolated 4 c /sec disturbances, the former in the right parieto-temporal 

area, the latter in the right temporal region. In addition there were 

rare generalized sharp-tipped 8 c/sec bursts of medium voltage . 

The response to photic stimulation was normal but there was one 

left fr onto-central focal 6 c / sec burst during hyperventilation . 

Such episodic disturbances are generally regarded as raising 

the possibil ity of an epileptic disorder, but would also be compatible with 

mild maturation defect. 

2nd EEG 1. 4 .  66 

This record was normal in all respects, suggesting that the 

ah�1ormalities seen on the previous occasion were associated with a factor 

such as transient metabolic imbalance or with a mild maturation defect . 

SUBJE CT 4 

1st EEG 25. 11. 65 ( Fig. 2) 

The resting EEG and the response to photic stimulation were normal . 

During hyperventilation, however, there were occasional brief generalized 

bursts of slow activity, a non- specific abnormality. 

2nd EEG 25. 1 .  66 

All aspects of the EEG were normal . 

The apparent abnormality of the response to hyperventilation 

seen / . . .  
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s e e n  tw o rnonth s pr eviou s l y  mu s t  the r e fore be regarde d as of l ittle 

s ignificance . 

SU BJ E C T  5 

1 s t EEG 2 5 .  1 1 . 6 5  

T he r e c ord wa s nor mal i n  all re s pects . 

2nd EEG 2 5 . 1 .  66  ( Fig. 3 )  

T he re s t ing EEG wa. s  mildly a bnormal due to exce s s iv e  slow 

activ ity, mo s t  pr omi�e�t i �� the r ight po s t� te mporal a rea . 

T he re s poL s e s to  phot ic s timu.lati o:.::_ and hype rventilati on w 6 r e  

nor mal.  

T he record ra i s e s  the po s s ibility of a mild fluc tuating c e r e b ral 

dys funct ion whic h might be r e la te d  t o  the injury suffe r e d  thre e  ye ar s 

previ . ou s ly.  

S U BJ E C T  7 

1 s t EEG 2 5 . 1 1 . 6 5  (Fig .  4 )  

T he re s t ing EEG.\was mildly abnor mal due to e xce s s ive diffu s e  

s low act ivity occa s i onally appe a r ing i n  bur s ts i n  the le ft pa r ie t o - occipital 

a r ea . 

T he re s pon s e  to photic st imula ti on w a s  nor mal ,  but hype rventilation 

ev oke d a r ight fr onto- te mporal bur s t  of wave s at  alpha fr e quency. 

T he reco r d  i s  s ugge s t ive of a po s s ible la tent epileptic dis orde r or 

a matu ration de fect .  

2nd E EG / . . .  



2nd EE G 25. l .  66 (Fig. 5 J 
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The resting EEG wa s again abnormal due to excessive slow activity , 

This time mainly of left fronto� temporal origin . 

The responses to photic stimulation and hyperventilation were 

normal. 

The i-r1cons1stent origin of the focal disturbances in these two EE Gs 

favours an interpretatio�- of mild matc r a tio�. defect. 

S U BJ EC T  9 

E EG 2:, . 1 .  66 fFig .  6 ) 

The resting EEG and responE e  to photic stimulatio.n N e re normal . 

During hyperv e ntilat1on , however ,  there were a number of high-

voltage general ized 7 c/sec burs ts, a non- specific abnormality, although 

one often found in assoc.1at ion with epilept ic disorders . 

SUBJ ECT 14 

E EG 20.  7. 66 (Fig. 7) 

The resting EEG was mildly abnormal due to a number of low-

voltage bilateral parieto- temporo-occipital runs at 2 and 6 c/sec. 

The responses to photic stimulation and hyperventilation were 

normal . 

The r ecord 1s suggestive of mild cortical immaturity. 

SUBJE CT 15 

EEG 20. 7. 66 (Fig .  8) 

The rest ing EEG was mildly abnormal due to excessive low- voltage 

frontal / . . . 
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fr onta l �  oc c ipi ta l a nd d i ffu s e sl ow a c t iv ity.  

n or mal . 

T he r e s p on s e s  t o  phot i c  s t i mula ti on and hype rve nt ila ti on w e r e 

T he re c ord i s  sug g e s t ive of a mild d e g r e e  of c or t ic a 1  i mma tur ity.  

T hi s  s ubj e c t  d r owne d w hile div ing on 2 1 s t S e pte mbe r 1 9 6 6 .  

FIG URES / . . .  



FIG U R E  1 

S U B J E C T 2 ( 1 s t  E E G )  ----------
Rare isolated focal slow waves in the r ight fronto -

temporal area (chan.nel F8 - T 6).  





F I G U R E  2 

S U B J E C T  4 ( 1 s t EEG ) 

Irre gula r deJ.ta dis tur:,3.nc e s  ( chan�els  2 ,  3 ,  6 and 8 ) 

during h;pe rventilation.  Ele ctrocardiog ram (EKG ,  lead 1 )  c ontains 

mus e  le potential artifact .  RES P  = r e s piration ; PLE TH = ple thy-

s mogram ; E MG = e le c tr omyogram (inte g rate d ) . 
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F I G U R E  3 

S U B J E C T 5 ( 2nd EEG ) 

Exces s ive medI·_;,.:,m - voltage delta ac tivity in the r ight 

par ieto - post  - temporal region. (channels  P4 - 02 and 

T 4  - T b ) . 
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F I G U R E 4 

S U B J E C T 7 

Me dium - v oltage delta dis turbanc e s  in the le ft 

par ieto - oc c ipital area ( channe ls C 3  - P3 and P3 - 0 1  ) .  





F I G U R E  5 

S U B J E C T 7 ( 2nd EEG ) ---------
E xce s s ive ir r e gula r medium - voltage L 5 - 2 .  5 c /  sec  

ac tivity in  the le ft fronto- te mporal and te mporal areas 

(FS - T4 and T4 - T 6 ) . 
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F I G U R E  6 

S U B J E C T  9 

E xc e s s ive gene raliz e d  high- voltage theta and delta 

ac tivity during hype rventilation. The ele ctr oc a r diogram (EKG, 

lead 2) c ontains mus c le - potential artifac t as s oc iated w ith movement. 

RE SP = re spiration ; P LE TH = plethys mogram ; E MG = ele c tr o-

myogram (inte grated). 
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F I G U R E  7 

S U B J E C T  1 4  

Me dium - low voltage 2 c / s e c  dis turbanc e in the 

le ft c entro-parie tal area (C hannel C 3 - P3 ) .  Large de fle ctions 

in c hannels FPl  - F P3 and F P l  - F 7  are artifacts due to eye -

movements . 



--�=----�=· �-·--. __ ,_, __ 
.-:--·-

____.,,::::;;..--,- ( {-
----i.----J.---..L----.>----t----l---�t-- -

,• 

-+---'� 

�-__.____>-��-<.. � � t= 
i 

-�->- -.-a-- - J- -< -,-
.c;...----?----"'lr--- -;..--

---L----'">----�----,A----:l>----�/&---- �-

:t:::: �--��---------c-�--<.------c---

-��-�\� 
�--;;:::--=::-::;;-----------:;;r-----: ���-����----------..;;c "-"'---��>� 

----4- _......-__.,_ __ ,_�-.r -J·-
� -''�� 
l: � �<:M t-F--. ��� �-.,,...._ t_ 

� 
-- , .  J {_� _______ ..__...,...__ ----""', ____ ......___._ __ . ... . �:L_ � \J > a ·� "- .i \._ ":, -- C 1 ( 1 

� � .  � - "· � �== 
� ;_f-_.J : :'1:�, -]' N) " � l ;  ..... ! - • -� --.... �- :.. !-- ..... f- � [-- . ··-1-- ... . . _- - - �  

-- ---<·-· -----. 
-- ---�-· ---'f'---

� r } 

\ < 

-
-? 1 ,(_ ... \ 

} 

� 1 �- { 
� 

� ....... J ' 
f r- � 

-
;,. � ? <;. 

\ l )!_ 

\ 
� 

\ 
--

\ t _\. 
� � � 

{ \ t �--
-

'4. r 
� 

\ 2 
-- 4 � ��f ,• •' 

. -�.� ___ -...;,. 



F I G UR E  8 

S U B J E C T  1 5  

Isolated foc al sharp w aves also slow ac tiv ity in the 

frontal, anter ior temporal and parieto- oc c ipital regions of 

the left hem:isphere.  
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