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OTTAWA, April 21, 195%5.

Jd.¥, Doyes, Bsq., 0.,
Chairman,

Department of Genetics,
MeGill University,
INNTREAL, Quebec.

Re: Project "Study of Genetics of Epilepsy"

8

Dear Dr, Boyes:

S Thanx you for your letter of April Tth and for

e o SR e

- the ‘bwo conlesjai the final report on this project which

A ]

“came along from Dr. Gregoire.

The report has been passed along to Ir. Roberts

"" ?or his pernsal. We understand he is at present out of
"the city and will not return for about a month. Howsver,

on his reburn he will let you know if a supple:ent to the
present data is required,

Yours very truly,

‘Gordon E. Wride, :,D., D.P.H.,
. Prinecipal lMedical Officer,
v/ je National Health Grants.
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Memorandum: _Dr. Roberts

I have not acknowledged this letter
as I thought you might want to make some
comments on the report. -

M.V.
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McGILL UNIVERSITY
MONTREAL

April Tth, 1955.

Dr, Gordon E, Wride, D.P.H.,
Principal Medical Officer,
National Health Grants,
Ottawa, - Canada.

re: 60L-5-25 - Study of Genetics
of Epilepsy

Dear Dr; Wride,

This is to let you know that I have forwarded to you,
through Dr. Jean Grégoire,(two co 165 of our final report on
the Study of Genetics of Epllepsy - Project No, 60L4-5-25.

: I regret that we were unable to forward this to you
promptly as of March 31st and hope that the slight delay will not
be of any inconvenience to you.

. In presenting most of the data we have used to a con-
siderable extent histograms combined with pertinent data, We feel
that this method of presentation is the clearest, but appreciate
that you may desire to have a more detailed presentation of the
actval data used in the preparation of these histograms for use in
statlstlcal analyses, If this is your wish, we will of course
prepare a, supplement setting forth in more detall the data and their
analyses.‘

With very best perscnal regards, I remain,

Yours very sincerely,

J..W} Boyes, Chairman,
P Department of Genetics, , .

=
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OTTAWA, April 15, 1955,

Jean Cregoire, Esq., M.Dey, D. PH.,
De ity finister,
Ministry of Health for the
Province of Onebec,
QUEBEC, Quebec.
ATTENTION: Dr, J.C. Boaudet

Re: Projeect "Study of Genetics of Epilepsy
(McGill University")

Dear Dr. Oregoire:

This will acknowledge, with thanks, recelpi of
your ietter of April Tth forwarding two copies of a final
report on the above mentioned project.

Yours very truly,

Gordon B, Wride, M.D., D.P.H.,
Principal Medieal Officer,
/g National Health Grants.
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Quebec, April 7, 1955,

Doctor G.E., Wride,

Prinecipal Medical Officer,

Health Insurance Studies,

Department of Naticnal Health & Welfare,
Optawa, Ont,

Re: 604=5=-25=3tudy of Genetics of
' Epllepsy.

Dear Doctor Wride:

With reference to your letter of
farch 16th I am enclosing herewith two copies of
a final report or the above mentioned project,

Yours veryitruly,

Jean Gregoire, M,D,,
Deputy Minister,
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Project No. 60L=5-25
Final Report
March 31, 1955.
- STUDY OF GENETICS OF EPILEPSY -

I. INTRODUCTION

1-13
Throughout the history of epilepsy various investigators

have suggested that the frequency of convulsive disorders among the rel=-
atives of epileptics may be several times higher than among the relatives

of non-epileptics. However, the earlier estimates were based mainly on

the presence or absence of a positive family history, and often without
regard to the genetic relationship of the affected individuals to the
proband. Consequently, because of the wide distribution of the epileptic
symptom=complex thrbﬁghout the population, reports of eighty percent or more
~of positive family histories were not uncommon. It was not until conm-
paratively recent years that the statistical approach has been employed,

using the correlation, contingency and twin study methods.

The chief contribution in support of an hereditary factor in
the etiology of epilepsy has been made by Lennox, who analyzed the medical
histories of 20,000 near relatives, i.e., the parents, siblings and .
children, of L231 epileptics. He divided the index cases into two groups:
1) those with antecedent brain injury which he terms "symptomatic", and
2) those with no apparent history of antededent brain injury which he térmé
essential! or asymptomatic. Using the incidénce of epilepsy among the

United Sta%es of America draftees of World WarI:and IT (0.515%), Lennox
finds a significantly higher incidence of epilepsy among the relatives of
both the symptomatic (3.6 times as high) and the essential (7.2 times as

high) groups.
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Leﬁnox's evidence for a hereditary predisposition to epilepsy is
supported further by the longitudinal study of 173 twin pairs made by
Lennox and Jollylh. Among the monozygotic twins of this series approximately
60% Weré concordant whereas approximately 10% were concordant among the
dizygotic twins. FPurthermore, the concordance rate was considerably higher
(8L4%) when monozygotic twins without prior brain damage were considered
separately. This high degree of concordance among the monozygotic twins
without antecedent brain damage was present also in the type of seizure

and in the pattern of the electroencephalographic epileptiform discharge.

-Recently, Alstromls, a Swedish investigator; has challenged the
N"evidence® for a hereditary factor in the etiology of epilepsy, reporting
fhat the 6vera11 incidence of 1.5% which he found among the near relatives
of 897 epileptic probands was not significantly higher than the frequency
of epilepsy in the same control group used by Lenno 9. Furthermore, when
‘Alstrom divided his epileptics into three'distincﬁ groups, naﬁely those
with unknown, probable, and known etiology to.account far their seizures,
he found no significanf difference in the incidence of epilepsy in the
near relatives of these three'groups. (It must be pointed out, however,

that the incidence of 1.7%, 1.2% and 1,1% for the PMunknown'", "probable'

and "known!" groups was in the direction expected ffom Lennox'é study).>

The schism between these two diametrically opposite points of
view becomes even more pronounced when it is considered that the massive
and painstakingly collected data of both Lennox and Alstrom is subject
to and has received considerable criticism. For example, some of Lennox's
material may have been biased by the fact that about one-third of his inéex

-cases were referred to him by other neurologists who knew that he was
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interested ih familial cases. It is our opinion and experience16 that
such a procedure is more likely to produce a case with a positive family
- history than a sporadic one, thus causing the incidence of epilepsy in
the relatives of the index cases to appear unduly high., The twin data
collected by Lennox and Jollylh may also be biased since the proportion
of monozmygotic to dizygotic pairs far exceeds the one~to-two ratio which
is found in an unselected population17. Unless epilepsy occurs more
frequently in monozygotic than in dizygotic twins -- 2 supposition not
supported b&'other twin seriess’15:18 -- then this excess would suggesb
that the twins were not selected on the_sole basis that one of the pair
had epilepsy. Whenever twin pairs are selected by criteria other than
that one of the pair has epiiepsy, then it becomes highly probable that

concordant pairs would be selected more frequently than discordant onesl’,

The incidence of epilepsy in the coﬁtrol population used by Lennox?
was based on the proportion of draftees (0.515%) in the United States re-
jected because of epilepsy. Comparing the incidence of epilepsy in the near
relatives of the index cases with this type of control group is not just-
ified for no account is taken of the sex and age distribution and of other

dissimilarities which make the two groups not comparable.

With regard to Alstrom's methods, Steinberg19 has pointed out that
biases of a different nature méy have occurred in his selection of index
cases, More important, Steinberg has shown that in Alstrom's data the in-
cidence of epilepsy in the siblings of index cases is highef if one parent
is affected than if both parénts are normat; a fact not pointed out by
Alstrom but which nevertheless suggests that genetic factors ﬁay be in opera-
tion, Davidson20 has pointed out that the lower frequency of epilepsy among

the near relatives of Alstrom's epileptic probands may be due to the later
’ 001036
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age of onset of seizures among Alstrom's patients as compared to Lennox's

patients for in both groups the age of onset seems to be correlated with

the frequency of epilepsy that is found among the relatives.

It has already been pointed out that although there was no sig-
nificant difference between Alstrom's three groups of epileptics, never-
theless the figures are in the same direction as Lemnox's. Unfortunately,

Alstrom, like Lennox, has no adequate control group.

In 19L0O Lennox et a1l published data suggesting that the
cortical dysrhythmia underlying the epileptic diathesis is inherited as
a Mendelian dominant factor. Although his later publications do not fit
his theory as well as the earlier ones did, nevertheless the idea of an in-
herited cortical dysrhythmia and the idea that cortical dysrhythmia might
be the predisposing factor to seizures have been suggested by so many

investigator521'27 that they merit further investigation.

PROPOSED RESEARCH

In view of the two diametrically conflicting opinions regarding
the role of heredity as an etiological factor in convulsive disorders it was
deemed necessary that an independent group be organized to reinvestigate

the question of heredity in epilepsy.

The results of earlier and current investigators suggest that
if a hereditary factor is involved in the production of epilepsy, then
the group in which this factor is most likely to be demonstrated is in
the so=called M"idiopathic! form. However, neither the term "idiopathic"
nor its many sjnonyms ~- familial,. cryptogenic, essential, petit-mal,
hereditary, metabolic, asymptomatic, genetic, genuine, intrinsic, etc., =--
none of these terms describe adequately and objectively, the type of
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epilepsy under investigation.

Recently Penfield and Jasper28 have formulated a system of
classification which places seizures into three main groups, namely localized,
unlocalized and centrencephalic, depending upon the origin of the epileptic
discharge within the central nervous system. The chief advantage of this
classification is that it attempts to correlate the type of clinical seizures
with the pattern of the electroencephalogram, or, as it was mentioned above,

the origin of the epileptic discharge within the central nervous system.

Centretcephalic Probands: For the reasons outlined above, this

investigation was begun by taking epileptic probands from the Neurology
Service of The Montreal Children's Hospital who have:-

1) a history of recurrent petit-mal and/or grand mal seizures;

2) no obvious neuropathology to account for their selzures; and

3) é centrencephalic type of electroencephalogram, i.e.,, either -
a typical paroxysmal bilaterally synchronous 3/sec. wave-and-spike (Fig.l~A)
or an atypical epileptiform discharge originating from the centrencephalic

areas of the higher brain stem.

1sec.

FIG, 1-A) Typical centrencephalic 3/sec. wave-and-spike EEG;
and B) Normal EEG for child 6 yrs. old.
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s.19(1) In actuwal practice, the medical records of all patients who
come to the Neurology Service with a history of selzures are examined and if
there is no obvious neuropatho%ogy to account for the seizures and if the EEG
pattern is of the centrencephalic type (Fig. 1-A) then the patient becomes an

index case and family studies as outlined below are undertaken. Obtaining

epileptic probands by these specific and objective criteria and then invest-
igating their families ensures a reasonable uniformity in . the group and was
considered the most efficient and quickest way to arrive at an answer to the
question of whether epilepsy and/or cortical dysrhythmia are abnormally fre-
guent in the relatives of patients with a clearly defined type of epilepsy. A4
brief medical history of such a centrencephalic proband and which illustrates

some of the problems that must be dealt with in handling epileptics is given

belows~
Case born . who at the age
of . years began to have typical petit mal seizures. At first the seiz-

by a two-to-four-day period when there were relatively few seizure episodes.

The seizure episodes had been observed by the parents and the teacher. It

is stated that each episode would last from 5 to 30 seconds. She was first

seen at the MCH in April 1951 at which time it was learned that her birth and ‘
early development were normal and that she never had any serious accidents

or illnesses. She has never had a generalized convulsion. Physical ex-
amination, including a detailed central nervous system investigation, were

within normal limits. Her skull X-ray is normal. In June 1951 her EEG

showed typical 3/sec. wave-and-spike complexes consistent with centren-

cephalic epilepsy (Fig. 2). Her full scale I.Q. is 101l. She was placed on

ures would occur quite frequently for a two-to-three~day period followed

!

|
|
B A |
| { :
! = F
1
. Fa-Ce j
— . | {
. 1sec.
Fi%.2. Centrencephalic EEG of a year old girl
with petit mal epilepsy. <
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a daily dose of phenobarbital when first seen and her seizures ceased

and she was reported to be doing quite well both in respect to seizures and
school work., The family is pleased with her progress and have not found it
necessary to tell relatives and friends about the patient's condition,
however, they have been warned to exercise caution where heights, swinming
and bicycling are concerned. A repeat EEG in August 195l showed no typical
wave~and-spike activity but there were some 3/sec.paroxysmal waves suggest-
ive of a centrencephalic disorder. In February 1954 the parents complained
that at times she acted as if she was hard of hearing and that questions
and commands had to be repeated before she would respond. It is difficult
to state whether these were episodes of hidden seizures; however, because
of the rapid growth of the patient, the continued EEG abnormality, plus.. the
fact that she had been on very small amounts of anti-convulsant drugs, it
was felt advisable to increase her medication and thereby ward off any
recurrence of seizures, She is now on phenobarbital and paradione. She
was last seen in December 195l and has been doing very well with no further
suggestions of hidden seizures. Her hemogram is within normal limits. She
is to be seen three to four times a year and have a repeat EEG in Séptember
1955, Since the patient began coming here for diagnosis, research, treatmenty.
and follow-up, there have been more than twenty-five visits plus numerous
telephone conversations with the mother. Prognosis must still be guarded.

Control Probands: Selecting an adequate control group to com-

pare; with the centrencephalic group is a difficult task but also of paramount
importance in interpreting the data collected. The epileptic and control pro-
bands must be as comparable as possible in order to control the experiment and
get rid.of variable factors other than those to be studied. For example, the

two groups must be similar for 1) ageV?nd sex of proband, 2) parental age, 3) size
of proband!s and parents' sibship, L) ethnic origin, 5) miscarriage and stillborn
rate of mo%her and paterﬁal and maternal grandmother, 6) intelligence quotient

of probands, 7) birth order of proband, father and mother, 8) parental con-
saguinity, 9) frequency of twinning, 10) socio-economic status, and for many
other variables, unless, of course, one of these factors is correlated with the

presence or absence of epilepsy.

For reasons of comparison, therefore, the control probands
are drawn at random from the same hospital population to which the epileptics
belong. And again, -in actual practice, the medical record of every fifth ad-

mission is examined and if there is no history of convulsions and if the patient

001040
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is not in the Infant Ward (for technical reasons, it is difficult to obtain
electroencephalograms from infants) the child becomes a potential control
proband. An EEG is ordered (providing, of course, that the child's illness
is not neuropathological) and if the pattern is found to be within normal
limits, the patient is accepted as a control proband. (Potential probands
who have no history of seizures and no neuropathology but whose EEG is

not within the normal limits are not accepted in the present control group,

but are now being used -in a projected study which was begun recently.)

Foliowing is a brief medical history of a typical control

who has never had any seizures. oShe came
into the control series when she was admitted to the hospital for a
tonsillectomy. Physical and CNS examinations were normal. Birth was
said to be normal and early developmental milestones were within normal
limits., She never had a serious illness or an accident. Her EEG was
within normal limits for her age group (Fig. 3) and her full scale I.Q.
is 100,

.
Lo
5

1 sec,

Fig., 3. DNormal EEG of a year old girl who has no
history of epilepsy.
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Family-Studies: When a suitable proband is found,

centrencephalic or control, a family and medical history is taken by
interviewing the parents, and in some cases, one or more of the grand-
parents. In the family history information is obtained about the siblings,

parents, grandparents, aunts, uncles and cousins of the probands (Fige L).

Fige li. Pedigree illustrating all near relatives of proband
who is here indicated by an arrow,.

Other near relatives, such as children of siblings of the proband, may

also enter the pedigree but they are not included in the present analyses.

A detailed investigation, including a neurological and electroencephalographic
examination of the parents and siblings is made. Psychometric studies are
doné on the probands of both the epileptic and control groups in order

to ascertain whether persons wifh centrencephalic epilepsy suffer any

mental deterioration.
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Thenever a history of a convulsive disorder in anyone
within the limits of the pedigree is obtained an e ffort is made to
substantiate all such reports by seeing the individual and/or by

writing to the hospital or physician concerned. (Recently this project

has received additional financial support and it has become possible to

- employ a Social Worker who contacts persons with a history of convulsions

and directs them to the neurologist of.the project (K.D.M.) for further

questioning and examination.)

At this point, two things must be emphasized: firstly that
the same procedures are undertaken in investigating the families of
centrencephalic and control probands; and secondly, that centrencephalic
or éontrol probands are used only to identify the centrencephalic or con-
trol families but are not included in "frequency" or "incidence-of-the=-

condition® analyse529e

PILOT STUDY

~ Before the above plan of procedure was put into e ffect, one
of us (F.C.F.) attended the epilepsy clinic of the Montreal Neurological
Tnstitute and collected a number of pedigrees of epileptic patients. This
was done in order to get an idea of the problems involved in a study such

as ‘the one which eventually was undertaken.

Althoughvpedigrees édllected only by interview of a single
family member are unreliable for genetic analysis of diseases as capricious
as epilepsy, the experience gained was most helpful in designing the
present program in such a way as to avoid some of the pitfalls of ascertain-

mentBO which previous workers have fallen into.
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Eight twin pairs where at least one mémber has epilepsy had
been located and studied by one of us (J.D.M.) before the present project
was undertaken. It is believed that the zygosity and concordance or dis-
cordance of these twins have been adequately established. The investigation
of all twins that come into the centrencephalic or control series is
continued and as soon as an adequéte series is availﬁble the twin study-

method of analysis will be madeBl.
RESULTS

Employing the methods outlined above 55 centrencephalic
(35 typical and 20 atypical) and 52 comtrol families have been studied.
This‘represents the results of the present investigation up to September

30, 195h.

Sex of Probands: Table 1 shows the sex distribution among

the 55 centrencephalic and 52 control probands., This is compared with
the sex distribution found among 259 patients of Wards D and E, the source
of most of the control probands,

TABLE 1.

SEX OF 53 CENTRENCEPHALIC, 52 CONTROL AND 259 WARD D
AND E PROBANDS.

—— e

SEX CENTREN- CONTROL WARD D & E
CEPHALIC
FEMALR 30 19 102
MATE 25 33 157
TOTAL ' ' 55 52 . 259

The sex distribution of 3022 and 254¢ in the centrencephalic group is not
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shatistically significant (X2=3.149; P=,10) from the 1999 and 3334 in the
control nor from the 10299 and 15744 in the Ward D and E control
(X2=h.285 P=,05), There is no indication, therefore, from the present
series that centrencephalic epilepsy is more common among'girls ‘than
among boys for the 30:25 ratio is not significantly different from a 1l:l
ratio nor from the two control ratios 19:33 and 102:157 which are pre-
dominantly male. In Alstrom's15 epileptics, those with unknown etiology,

i.e., the group most comparable with the present series, there were 30099

and 306dd', a ratio obviously not significantly different from ls:l.

Age of Probands, Mothers and Fathers: In Table 2 are listed

the mean age in monthé of the probands and the mean ége in years of the

mothers and fathers. The mean age of the "centrencephalic' mothers

(26,98%0,80yrs.) and of the "control! mothers (26.58%0,73 &rs.) and also

the mean age of the "centrenéephalicﬁ fathers (29.95%0,71 yrs.) and of

the Mcontrol" fathers (30,18%0.78 yré.) are very similar in the two groups.
” TABIE 2.

MEAN AGE OF PROBAWNDS, MOTHERS AND FATHERS.

CENTREN- CONTROL P
CEPHALIC
PROBANDS 9k 5LE7,17 mos. .. 80.02%5,59 mos. «20
MOTHERS = 26.98%0,80 yrs. 26.5820,73 yrs. .80
FATHERS 29.95%0,71 yrs. 30,18%0,78 yrs. .70

The mean age of the centrencephalic probands (94.54E7.17 mos,) is approxi-
mately 1L mos. more than the mean age of the control probands (80.02i
5.59 mos.). However, this difference is not statistically significant

(P=,20) and it must be pointed out that the mean age of the centrencephalic
001045
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probands- that is givén here is the age: at which the centrencephalic
patients were first seen by the project neurologist (K.D.M.) and not

the age at which they had their first seizures, nor the age at which they
were first seen at the Neurology Clinic.

Ethnic Origin: The majority of the patients of the Montreal

Children's Hospital are more or less equally divided between French and
English.’ The remainder, whiqh constitute about 10%, are Jewish, Negroes
or of some othef ethnic origin. In Table 3 the probands are divided among
French, English, Jewish and otﬁer ethnic origins and'the distribution
among the centrencephalic and control is dompared. It is quite apparent
from the figures that there is no statistically significant difference be-
tween the two groups (P=,60)

TABLE 3.

ETHNIC ORIGIN.

CENTREN=- CONTROL TOTAL
CEPHALIC
FRENCH L7% 118% 1,8%
ENGLISH LL% 35% 39%
JEWISH 5% 6% 6% -
OTHER L% ‘ 11% 7% ,
TOTAL . 100% 100% 100%

Preghéncy History: In ofder fo find out if fhere are any
differences in fhe number and type of pfegnancies bétween the centrencephal-
ic and control éroups, the bregnancy hiétoriés of the mother, maternal and
paternal grandmothers of the two groups were compéred. In these comparisons
the proband, mother, and father ére included among the pregnancies of the

mother, maternal and paternal grandmothers, respéctively.
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In Table ! the number of liveborn pregnancies are

: compared and no significant differences are found,

The higher number

of pregnancies (6-7) that the grandmothers have than the mothers (3-4)

is partly due to the fact that the grandmothers' families are, for the

most part, complete whereas most of the maternal ones are incomplete.

TABLE L.

LIVEBORN PREGNANCIES OF MOTHERS AND OF

MATERNAL AND PATERNAL GRANDMOTHERS

CENTRER~ CONTROL P
CEPHALIC
MOTHERS 3,31%0.25 3,60%0.28 .50
MATERNAL GMS  6420=0,57 6.79%0,148 .50
’ PATERNAL GMS  5.71%0,38 6.10%0. 6l Lo

In Table 5 the same type of analysis as in Table L is

undertaken only here the miscarriages and stillborn are considered. Again

there is no significant difference between the centrencephalic and

control mothers and grandmothers.

TABLE 5.

MISCARRIAGE AND STILLBORN PREGNANCIES OF MOTHERS
AND OF MATERNAL AND PATERNAL GRANDMOTHERS

CENTREN- CONTROL P
CEPHALIC
MOTHERS 0.60%0.15 0.37%0,08 +20
. MATERNAL GMS  0.71%0.16 0.69%0.19 290
PATERNAL GMS  0.31%0,13 0.29%0,01 90
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In Table 6 the total number of pregnancies of the mothers
and grandmothers of the two groups are compared. As anticipated from
Tables L and 5 no significant difference was found.

TABIE 6. |

TOTAL NUMBER OF PREGNANCIES OF MOTHERS AND OF
MATERNAL AND PATERNAL GRANDMOTHERS

CENTREN=- CONTROL P

CEPHALIC
MOTHERS 3.91%0.32 3.96%0.31 90
VATERNAL GMS  6.91%0.59 7.18%0,5) 50
PATERNAL GMS  6.02%0.)1 6069%0.66 0

There is no indication whatsoever from Tables L, 5 and 6
that there is any significant difference between the centrencephalic and
control groups as to number or type of pregnancies of the mothers and

grandﬁothers.

Birth Order: It has been suggested by many that birth
order may be a factor in epilépsy. If first born are more subject to
birth trauwna then one would expect birth order to be one of the factors
in focal epilepsy. However, the question here is whether birth order is
a factor in epileptics with no demonstrable cerebral injury. Nielsen and
Butler32 have suggested that "birth primacy" is a cause of idiopathic
epilepsy. On the other hand,.however, Orr énd Risch?> have suggested that
"epilepsy occurred more frequently in people approaching the end of the

line of birth rather than in those holding the position of first born',

001048




Document disclosed under the Access to Information Act
Document divulgué en vertu de la Loi sur I'accés & l'information

‘., i‘b 16,

In Table 7 the birth order of the 55 centrencephalic,
52 control and of the 259 Ward D & E patients referred to in Table 1 is
compared. The centrencephalic group does not differ significantly from

either of the two controls (P=.30 and .L0).

TABLE '7.‘

BIRTH ORDER
BIRTH ORDER CENTREN- CONTROL WARD D & E

: CEPHALIC No. % No. %
No. %

1 23 leg 17 33 105 L1
2 13 2h% 11 - 21% - 67 263
3 10 18% 11 21% 39 15%
b 6 . 11% Ly - -8% 26  10%
5 1 2% L 8% 8 3%
6=-13 2 L% 5 10% i 5%
TOTAL 55 1014 52 101% 259 1004

Parental Consanguinity: The significance of parental

consanguinity in the family history has been amply demonstrated by Frase:c"a}'“35
and many others. In the 107 families of the present series only in one
were the parents rélated. This was a centrencephalic family and the parents

were second cousins (Fig. 5). This single case of parental consanguinity

Fig. 5. Case D.M.; parental consanguinity in a

centrencephalic family. 001049
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in 55 centrencephalic families is not significantly higher than the
. one per cent estimate that is given by Stern3® as the incidence in the

general population.

Psychometric Examinations; As has been stated previous-

ly a psychomefric examination of both centrencephalic and control probands
is undertaken., This ezamination includes a) an intelligence quotient

R
based on verbal and non-verbal tests; b) a social quotient; c¢) a visuo-
mofor acuity test, gnd other tests as deemed necegsary. Separate point
values are assigned to'the various tests and then an overall Intelligence
Quotient is recommended by the ésychologist who has conducted the tests
as being representative of the child'!s overall mental.capabilities. There
was no significant difference found (P=.SO) when this overall Intelligence
Quotient of L1 centrencephalic probands (93.9%3.0) was compared with that
of 22 control probands (9L.3%h.5). However, it is important to point out
that four of the centrencephalic probands have shown deterioration in

their full scale I.Q., having deteriorated from the normal average range

of 85-100 to the mental defective but presumably educable range of 60-70,

Frequency of Seizures: In the frequency of seizures

and electroencephalographic abnormalities no sex difference was obtained,
hence, for simplicity in the analyses which follow the figures for the two

sexes have been combined. '

In each sibship only full siblings have been included.
So that, for example, half~brothers or maternal half-uncles have been

omitted,

In Table 8 the frequency of seizures in the near re-

latives of the 55 centrencephalic and 52 control families is compared.
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|- FREQUENCY OF SEIZURES '

(55 CENTRENCEPHALIC AND 52 CONTROL FAMILIES)
Relationship to Proband P No. 2 4 6 8 10 12 14 16 18 20%

! L LI LA N S L DR L L I
| 'V
{. SIBLINGS <00

43
| 1o ]
. 11.PARENTS <00 104
' IH.AUNTS & UNCLES .40 W
1
SR [P 5

l 1

V.COUSINS =1 CONTROL

] il 1 L | ]

1 1 ln 1 1 J B |
. 46t e © 4 16 1B 20%

T

An individualris plassifiedyas affected‘if his ssizures are not atbribub-
ed to metabolic disorders, hysteria, syncope or carotid sinus syndrome.
Tndividuals with vague and unsubstantiated history of seizures are omitted
from this analysis. It must be cleariy stated that iﬁdividuals who are
classed as affected cannot be regarded as belonging exclusively to the
centrencephalic class, On the other hand, 6f all the affected relatives,
approximately 88% had three or-mofe epileptic episodes and in addition
many of‘thes§11ere on drug therapy and could be classed as chronic

epileptics. )
~A

The total number of relatives investigated in each
group is shown at the base of each histogram. In all there were 1797

relatives in the centrencephalic and 1818 in the control group.

In summary the following observations may be made from
‘ﬁhis table:- |

1) As the genetic distance between the relative studied
and the proband increases, the frequency of epileptic seizures tends to
decrease (from approximately 20% to *3%:) in the case of the centrencephalic

group, but tends to fluctuate within fairly narrow limits around 3% in

the control group. 001051
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2) The freguency of seizures among the siblings (17.8%),
parents (20,0%) and cousins (2.9%) of the centrencephalic probands is |
significantly higher than the comparable frequencies (L.9%, 2.9%, and
0.9%) of the control probands. The aunts and uncles group would also
be significant save for a single control family in which eight of the ten

maternalhaunts and uncles presented a definite history of seizures.,

3) The frequency of seiiures among the parents of the
centrencephalic probands (20%) is comparable with that among the siblings
(17.8%). (The possible genetic significance of this observation will

be discussed in a later section.)

}}) When all the near relatives are considered together,
the frequency of seizures in the centrencephalic group (6.0%) is more
than two times and significantly higher (P=,001) than in the control

group (2.8%).

EEG Abnormalitiess In Table 9 the EEG sbnormalities of

62 centrencephalic and 5l control siblings are considered separately under
five main-classes of EEG abnormalitieSZB, and also all together.

TABLE 9.

EEG ABNORMALITIES IN SIBLINGS

(62 CENTRENCEPHALIC AND 54 CONTROL)
EEG ABNORMALITY P 3 6 9 121518 2 g
AT LER I Y

|. BORDERLINE

W CENTRENCEPHALIC
EXXY CONTROL

4.DIFFUSE

S.FOCAL

6.TOTAL

R S T T N T T S S T |
3 6 9 12 15 18 21 2427 30 33 36 39 42%
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Contrary to all expectations and to the amazement of the electroen-
cephalographers, the total number of EEG abnormalities in the centren-

cephalic group (L43.6%) although mumerically greater was not significantly
higher (P=.10) than in the control group (35.2%). Nor were there any
statistical differences obtained when the-abno;malities were considered
separately under Borderline, Centrencephalic, Theta Rhythms, Diffuse, or

Focal. It should be pointed out, however, that the lowest P value (,10)

was obtained for the centrencephalic type of EEG abnormality where six centren->

cephalic and one control siblings had the abnormality.

In Table 10 the same comparisons are made for 70 centren-
cephalic and O control parents. Again the total number of EEG abnormalities

TABIE 10,

EEG ABNORMALITIES IN PARENTS

{70 CENTRENCEPHALIC AND 40 CONTROL)

EEG ABNORMALITY P 2 4 6 8 10 12 14 6% K
T T T T T T T 1
I

1. BORDERLINE

¢ mm—— CENTREN(
==uCONTROL

—— ————

in the centrencaphalic group (15.7%) is numerically greater but not
significantly higher (P=.L0) than in the control group (10.0%). And again
the lowest and only P value (.05) approaching significance was for the

centrencephalic group of EEG abnormalities, There were four parents in
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the centrencephalic and none in the control that had a centrencephalic

type of EEG abnormality.

Table 11 combines the data of the last two tables and
considers siblings and parents together. 132 siblings and parents of the
centrencephalic group are compared with_9h of‘the cbntrol. As anticipated

TABLE 11.

EEG ABNORMALITIES IN SIBLINGS AND PARENTS

(132 CENTRENCEPHALIC AND 94 CONTROL)

EEG ABNORMALITY P 2 4 6 8 102 14 16 18 2022 24 26 28%
T f T 1T T T T 7 T T T T T

1. BORDERLINE

R CENTRENCEPHALIC
CONTROL
B

from the last two tables, there are no strongly significant differences
either fdr the totai or for any of the individual sbnormalities. The ten
cenﬁrencephalic EEé_abnormaliﬁies of the centrencephalic group are
significantly'more numerous at the 2% level than the single case in the
controi.

)

In summary, therefore, the electroencephalographic
studies of the présent investigation do not reveal any‘positivé evidence
that cerebral dysrhythmias of the type other than the centrencephalic are
more likely to be obtained im the near relatives oficéntrencephalic than in

~control patients. That the centrencephalic type of EEG abnormality is
correlated with the presence of éeizures is supported by the fac£ that of
the ten parents and siblings with a centrencephalic type of EEG seven also
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had clinical seizures,

Mode of inheritance: Of the 55 centrencephalic probands
35 had no affected parent with regard to clinical seizures, 18 had one
affected parent (11 mothers and 7 fathers) and two had both parents affected.
Table 12 shows that the frequency of seizures among the siblings of the
.18 centrencephalic probands who had one parent affected (19.5%) is not
significantly higher (P=.50) than in the siblings of the 35 M"unaffected

parent! families (17.1%).

In pedigrees such as those shown in Figs. 6 and 7 one is
struck by the suggestion that seizures tend to be grouped among members
of one side of the family and not be distributed randomly through both

sides of the family.

(RN P N

C

> R
N

Fig. 6. Pedigree with four affected members
on the maternal side.
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Fig. 7. Pedigree with four affected members on the
maternal side and one on the paternal side.

To test whether seizures tended to be confined to individuals
on the %“affected parent" side of the family, the following analysis was
made. éhe frequency of‘seizures amohg the aunts and uncles of the Maf-
fected parent" side of the family -- in other words the siblings of-the
affected pareﬁt -=- was compared ﬁith the frequency of the same relatives of
the wnaffected side of the family. The same thing was done with the cousins
of the proband, i.e. the nephews and nieces of the affected and unaffected

~A

Table 12 clearly demonstrates the following two pointsi-

TABLE 12

FREQUENCY OF SEIZURES I

- (/8 "AFFECTED PARENTAND 3S"UNAFFECTED PARENT*FAMILIES )
Reletionship to Prebesd P 2 4 6 8 VI2 W I I8 20%

i S S L N S e S I
]
Ms & UNCLES Oor
\
b NN AFFECTED PARENT
© ICOUSINS [ ESISK) UNAFFECTED PARENT
/ fl ct:cm:luc:iuu:c ,

(] | P |
' 2 4 6 8 10 12 14 16 1B 20%

) . . ’ L] ‘.'- - ' ““4 .-.’ - T |
. S— ©°001056 -
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1) The 3% frequencj of seizures among the aunts and
uncles andamong the cousins of the "unaffected parent"familiesAis com-
parable with that found for the samé relatives of the control group; and
| 2) There is conclusive evidence that seizures tend to
appear significantly more often (P=.001) in the "affected parent" side of
the family than in the "unaffected parent" side,_for the frequenéy among the
aunts and uncles (12.8%) and among the cousins (6.2%) of the “"affected
parent! families is three to five times higher than in the saﬁe relatives

of the Mmaffected parent" side of the family (2.9% and 2.0% respectively).

’

These findings are-compétible with a dominant mode of in-~

heritanceBO.

Clinical Aspects: In an investigation such as this one, it

is impossible to separate completely the research aspects from the clinical
aspects, for the two go side by side. As has been pointed out before, when

a child comes to the Montreal Children's Hospital with a history of seizures,
a medical examination, patch test,.and-blood‘Wasserman are doné and then the
child is referred to the Neurology Clinic for further investigation and treat-
ment. If the EEG is centrencephalic and the case meets the research criteria
then the patient becomes an index case and is followed by the neurologist of
the project (K.D.M.) at a special neurclogy clinic which comes under the
direct supervision of the Chief of Neurology Service, However, referral to
this special clinic does not mean for research purposes only but for the
entire management of the case and the family. If, for example, a condition

is found in the patient or in a relative of the patient which requires medical
supervision, then this is done either by the special neurclogy clinic

personnel or by referring the person to the correct clinic or physician,.
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Thus an attempt has been made to integrate all phases of medical care

under one physician's supervision. Needless to say that when research
and clinical treatment are conducted simultaneously, the research team is
assured of better cooperation from the patient, parents, hospital staff

and referring physician.

When a child first comes to the special neurology'clinic,
discussions with the parents regarding general management are begun. The
main purpose of these discussions is to get the parents to accept that their
child has epilepsy, for once thils is achieved complete cooperation in

following the neurologist's directions becomes more or less auntomatic.

During these talks with the parents, advice is given re-
garding 1) emergency care during a convulsion; 2) a good regime with
special reference to rest, healthy diet, vitamin supplement and outdoor activities
and 3) need for epileptic child to lead as normal a life as possible with no
severe curtailment of activities. ILater when the confidence and cooperation
of the parents has been obtained, treatment and prognosis are discussed in

greater detail.

In these cases chemotherapy is, of course, the keystone
to treatment. The more commonly used drugs are phenobarbital, dilantin,
paradione, tridione, trimedone, mesantoin, mysoline, milontin, pheunurone,
thiantoin, bromides, and mebar0137'h2. These may be used alone or in various
combinations., It seems best as a general rule to begin with phenobarbital,
then following a trial period, if results are unsatisfactory, to add
dilantin and/or tridione. If hyperactivity or behaviour problems are

s

complicating factors, then benadryl, dexedrine, benzedrine, serpasil, or
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largactil (chloropromazine) may be used.

In order to evaluate the progress being made by an
individual patieﬁt, he must be followed regularly watching for toxic
effects, blood changes, and changes in the electroencephalogram. It is

.felt that the patient should be free from seizures while on medication
for at least two years before a graduwal decrease in medication is

attempted,

Social service is active in most of these cases for
their help is neéessary in evaluating the family, arranging for school-

ing and camps, and for eventual rehabilitation and vocational guidaﬁce.

There are, too, many emotional problems which must be
met. The parents have many anxieties and fears and may soon become 'worn
out" by their child's condition unless proper guidance andlfraﬁk
attitudes are férthéoming from the physician, the social worker, and from
everyone else concerned with the case. The comforting, moral support
that is given by the physician to the parents ranks high as a factor in

total treatment.

. Finally it must be stated that in our experience about
80=90% of childhood epileptics are fairly easily handled and come under
contrdl quickly. The other 10-20%,Ahowever, are very difficult to handle
and no mafter how mych or type of‘médicine is given, they still have many
seizures and may eventually deteriorate and become behaviour problems. At
this time it is not possible to give scientific and objective criteria
to enable one to predict how a given case will react. It is only by

clirical impressions and after several months of close observation that

the neurologist can venture any prognosis. As a general rule, it seems
001059
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that if the seizures began before one year of age, the prognosis is poorer
than if they began at two to four years of age. If the seizures begin be-
tween eight and twelve years of age, a guarded prognosis must be given as to

the possibility of adult epilepsy.

V. PROJECTED STUDY.

- This investigation is being continued and has expanded to
include a) epileptics with dysrhythmias other than the centrencephalic type;

and b) controls with electroencephalograms other than normal.
VI. CONCLUSIONS.

In conclusion, this investigation has suggested:

1. That the frequency of convulsive disorders among the
parents and siblings of probands with centrencephalic seizures and
centrencephalic EEG abnormalities is four to five times higher (4.59X)
than in the parents and siblings of probands with no history of seizures
and with a normal EEG.

2. That there is at the present time no evidence that
cerebral dysrhythmias other than of the centrencephalic type are more
frequent in the parents and siblings of centrencephalic probands than in
the same relatives of the control probands. This does not necessarily
preclude the possibility that such dysrhythmias may have a familisl dis-
tribution.,

3¢ That since the frequency of seizures among the siblings is
essentially the same whether one parent is affected or not, and since
seizures tend to appear more frequently in one side of the family, dominant

inheritance is a likely mode of transmission.

001060




Document disclosed under the Access to Information Act
Document divulgué en vertu de la Loi sur 'accés & Finformation

¢ @ 28.

li. That the simplest mode of inheritance that is compatible
with the data is an autosomal dominant with approximately 35% penetrance.

This is the simplest explanation but not necessarily the correct one,
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OTTAWA, March 16, 1955.

Jean m‘egcim, hqo" M.DO, D. ?oHn,
Deputy Minister,
Ministry of Health for the
Provinece of Quebee,
QUEBEC, Que.
ATTENTION: Dr. J.C. Beaudet

Ret Project "Study of Geneties of Epilepsy
(McGill University)"

Dear Dr, Gregoire:

May we refer to ocur letter of September 20th
last in which we requested that a final report on this
project should be submitted by March 3lst, 1955.

We are writing to inguire if Dr, Boyes has

completed his report yet and when we may expect to
receive the two copies required.

Yours vgry truly,

Gordon E, Wride, M,D., D.P.H.,

Principal Medical Officer,
MV/jg Mational Health Crants.
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; ‘ DEPARTIRENT OF NATIONAL HEALTH AND %L}-‘ARE Sl
} INTRADEPARTMENTAL CORRESPONDENCE
. TO:  The Director, ~OUR FILE Ro- @?604-5-25
Health Insurance Studies. REF. YOUR FILE No.
. DATED
FROM: Dr. C.A. Roberts. DATE: 20 September, 1954.
- \
|
SUBJECT: STUDY OF GENETICS OF EPTLEPSY (NCGILL UNIVERSITY)

It is recommended that the attached letter be
forwarded to the province of Quebec regarding this project.

o g A
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2 604=5-25
20 September, 1954«

Dr. Jean Gf.gOi”’

Deputy ¥inister,

¥inistry of Hemlth for the Province of ‘uebee,
fuebee, ‘uebec.

Dear Dr. Gregoire, Attention: Dr, J.C. Neaudet
- STUDY OF GENETICE OF EPILEPSY

gmm. UNIVERSITY)

This Joct began in 1952 and was €€fiecially
tmxum at the end of the fiscal year 1953~54. During
that period $14,385 were expsnded. At the request of the
director & non-expended residue of $1,300 from the fisesl
yesr 1953=54 was suthorized for the present fiseal year,

It is requested that Dr. Boyes be informed that we sghould
appreciate receiving & finsl report on this study by

¥arch 3lst next and that the progress report for the preseat
fisesl yesr may be incorporated in that final report.

Yours very truly,

Poiie Joockson, WeDe,
Pirector,
*  Health Insurance Studiss.

CAR/B
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‘ DEPARTMENT OF NATIONAL HEALTH AND VWELFARE

. INTRADEPARTMENTAL CORRESPONDENCE

To: Dr. G.h. Roberts, Chief, our e sl 60475-25
Mental Health Division REF. YOUR FILE No.
FrRoM: Dr. J.W, Fisher ~ DATE: September 17, 1954.
SUBJECT: REz FINAL REPORT: GENETICS OF EPILEPSY, McGILL

This project began in 1952 and will terminate Werch 31/55,

The Subcommittee on Research under the Mental Health Grant did not
recommend support for 1954-55. From 1952/53 to 1953/54, $14,385 were
expended., A&t March 31/54 an unexpended residue of §1,300.was at hand
which Dr. Boyes asked to use during ths present fiscal year. His
request was granted.

It is recommended that Dr. Boyes be informed that we should appreclate
reediving a final report on this study by March 3lst next, and that the
progress report for present fiscal year may be incorporated in it.

ik

JWe. Fisher,
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STUDY OF GRMETIOS OF EPILEPSY - 0

IHOORESS REPORT (TMN. - NOV. 1953)

. DERODUSTION
During the past ten months date on additionsl epileptie

and control fumilies have been eclleoted employing the same
sethods which have been outlined in detail in @& previcus repors
{Oete 1952) and which are statod briefly below. This report is
brought up to date by including tables of the cumulative data.

IX. WATHODS
In oprder to evaluate the genetic role in the etiology

of idioputhie epilepey, the unear relatives (parents, siblings,
uneles, sunts, cousing and grandperents) of two groups of patients
of the Children's Memorial FHoupital were compured. The probands
of the two groups are ascertained in the following menners -
déiopathic Frobands ~ These are patients who eode to the
neurclogy service and whos
a) heve a history of recurrent petit mal and/or grand mal seimures;
b) have no ebvicus ueuropathology; and
¢) whose electroencephalogram pattern is of the paroxysmal, bilatere
ally syushronous 3/see. spike and wave typee
Control Frobonds - The paramount importanee of an adequate
eontrol goup has beon stressed in earlier reports (e.g. Oet. 1952).
An attempt has been mede to randomise the control sample by selecting
every fifth admission to the hospital, and ifavestiguting the relatives —
provided the patient satisfies the fullowing conditionss: -
a) no history of seizures
b) no obviocus neuropathology; and
¢) electroenvephalogram within noraal lismitse : ]
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When & n;uuo proband (idiopathie or control) is
found, & femily and medical history is taken. A detailed study,
including neurologicsl sand EEG exsminations of the parents and
aiblings, is nade. A peychometric evaluation of all probands
{idiopathiec and control) is done by the Departaent of Paychistry.

IXe DATA

Zrequency of Seimures - In Teble 1 below the relative
frequency of seisures in the near relatives of 45 idicpathie and

goonml families is compured. An individual is ¢lessified as
affooted if, as far as is possible to ascertain, his seizures are
not asttributed to metabolie disorders, hysteria, syncope, or carotid
sinus syndrome. Individuals with vague or unsubstantial history of

seizures are omitted from this analysis.

- TABIE 1 -
Frequency of Seigures in Families of Idioputhic and
Control Probands

IDIOPATHIC CONIROL P
 §iblings 22.8% (21/92) LeBR (4/83) <001 jf
« Parents 160” ‘W“’ 20“ (W, .01 |
3 Unoles and Aunts ‘0"‘”’“’) 30” ‘1’/”‘) On
« Grendparents 1.2% (”1”’ 0.0% (0/141) « 304
' Gousins 2.5% (15/603) 0.2% (1/481) 01

Total 5.26 (72/1378) 1.9% (32/1166) 001

+iEmploying Fisher's exact method.

It 48 %0 be noted from Table 1 that the frequency of seizures
among the siblings (22.88), pareats (16.3%), und cousins (2.5%) of
the idiopathic probands is significantly higher than the comparable
frequencies (4.88, 2.8%, and 0.2%) of the control probends. Further
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nore, m el the neuy prelatives are considered together, the
frequeney of seimuves in the idiopathic group (5.26) is signif-
foantly higher than in the control group (1.9%).

It is important to note, too, that as the genetie
distance between the relative studied 'aud the proband increases,
the frequeney of epileptic seimures tends to deercase (from app-
roximately 23% to 2%) in the case of the idiopathie group, s
tonds to fluotuate within fairly nuarrow limite (nm 4o8% and
0.0%) in the control groupe

Erequeney of KNG Abnorualitieg - In Tuble 2 the frequeney
of ERG abnorsalities in the siblings snd parents of idiopatihie and
sontrol probands is compared. The ENG ebnorsmalitics are divided
into a) "idiopathie® (perexysmal, bilaterally synchronous, 3/sec.
spike and wave), and "symptomasio” (all other EVG abnormalities)e
"Borderline normals® and “borderline abuorsals” are omitted from
the analysise

- TABLE 2 -
Frequencies of NEG Abnormalities in Porents and S5iblings
of Idiopathie (I) and Control (C) probands.

IOMBTR : "IDIOPATHIO"  "SUOMPTOMATIC™ BOTH
(1) € () (e) (x) (e} (1) ()
qjagi’ L 330 U 5/ %k :
Purents 58 20  5.6%  0.0% @ B.3% 6.TH 13.9% 6.78
! Lol W] w2/
$iblings 60 2 28.66 0.0% !‘23.“ 18.2% 52.4% u.u
; 19/1¢ l 3 /2e 3)st 27g /2
TOPAL usa 42 1795 0.06 16.TH 1158 34.6% L1.5%

Table 2 elearly shows that the frequency of EXG abnore
salities ("idioputhic®™ or "symptomatie™) is higher in the idio=
pathiie than in the contrel group. Two observations may be stressed

at this times
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a) 20.66 (12/42) of the siblings end 5.6% (2/36) of the
parents of idiopathie probunds had an idiopsthic MHO trabing
but none of the siklings and parents of the control probands.

b) The frequeney of ERG abmorsnlities [idioputhie or
symptomatic) among the siblings of idiopathic probends (52.4%)
is significsntly higher tian smong the siblings of the eontrol
probands (18.25%).

Other Comparisons - As has been reported in earlier
reports, no siguificsut differences have been found in 1) birth
order, 2) maternal age, 3) left nandedness, and 4) intelligence
guotient between the idiopatiic and eontrol probands.

Atploal Jdiopathien = Tuese are patients who coms to

the neurology service with & elinigal picture identical with that

of the typicel idiopathies and who are placed on and respond to
identical mwdication. However, the BEG pattern of these patients
18 not of the typical 3/see¢. spike and wave but the frequency mey
vary from 2-6/se¢. In these patients the diseharge is biluterally
synchronous and there is no other beockground abnorsslity in the
KRG patteran, To see if this group might be worthy of more exten-
sive resesrch, the fumilies of & few of these atypionl idiopathie
probands have been studied and compured with the same control
group mentioned above.

Table 3 shows the frequency of seisures in the near yele
etives of 16 atypical idiopathie families, and is compered with
the frequencies given in Table 1.
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- TABIE 3 -
Freguency of Seizuves in Families of Atypieal Idioputhie,
Tdiopathie and Control Probands

|
b

. ATYPICAL TIPICAL  CoNROL
Siblings 10.4% (5/44) (/72 22.8% 4.8% >
Parents ¥ + 26eTH (8/30) | (4/7¢) 26438 2,08 - /, 2
Uncles nud Aunta 5038 (8/251) T 4.Th 3.9% >/ |
Grandperents 3.3% (2/60) 7 128 o.08 O/
Gousins 1.2% (3/263)ﬁ”‘“- 2.5% O.25 {/49,;;//}
TORAR T Lot (23/528) 7151 Se2h 1.9 7 / ) b G

e

It is to be noted here thut, on the whole, the frequeney
of seizuryes in the various groups of reletives of atypical idioe
pathile probands is quite comparable %o that found in the same rel-
atives of typieal idiopathie probends. There is no statistical
significance between "atypical™ and “typical™ for any of the six
‘groups, L.0. siblings, paronts, uncles and sunts, grandparents,
cousing and totale

Teble 4 compares the fregueney of ERG abnormalitios in
the atypical (A.X,) and typloal (T.X.) idiopathio groups. Again, en
the whole, the Ifregueney of KEG abnormmlities is quite comparable

- TABLE 4 =
Frequensy of KBG Abnoramalities in Atypical (A.X.) and
Typical (Tel.) ldiopathie Groups.

NUKBER *IDXOPATHIC® "SYMPTOMATIO BOTH
(AsZe) (T1.) (Aele) (Tel.) {AeXe) (%e1.) (on.) (Tels)
2+ 2/ %t 1/ 3/36 3/ 5/%
Parents 11 58 18.2% ’:“ 9.15% ‘73‘ 2 93‘ 13:" .
24 1Y 249 10/ya a4 24 4a-

Siblings 2.2% 268 R.2%  23.8% Lhehh 52.4%

9 60
o M8 Yo - PR 0 o N8
TUTAL 5 L8 20,08 17.9% 15.08 16.7% 35.08 34.6%
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between the two idiopathic groups. lone of the differences |
are statisticelly significant. The implication is that the

two groups have & common etiological basis. Murther work is

needed to prove whether or not this important relationship ie

true.

IVe SONCLUSIONS

1e In rrevious reporsts it wos suggested that the data indicated
hereditary feotors in the etiology of"idiopethie™ epilepsy. The
analysis of the cumulative data up to the present time strongly
supports this comtention,for the incidence of epllepsy in the
siblings, porents and eousins of idiopathie probands is signifi-
eantly higher than in the comparvable groups of the control probenda.
The overall frequency of seizures in the idiopathie group (5.2%) is
sigoificantly higher (p = O001) than in the contyol group (1.9%).
(See Tuble 1).

2. Genetie factors seem to be in operstion elso in the production
of EEG abnoraslities, for these abnoramlitiecs ore more frequent -
generally in the idiopathie group than in the control.(See Table 2).
3« There is & suggestion that hereditary fectors may aleo be ine
volved in atypical idiepatiiic epilepsy both as to fregueney of
seizures and ERG abnormslivies. (See Tables 3 and 4)e

uMm submitted,

Julius D. Metrakos, Ph.De

e

K
Zetherine Metrakos, MeDe
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PROTECT NOo 604~5-25

STUDY OF GENETIOS OF RPILEPSY

PROGRESS REPORT (J/Ne - NOVe 1953)
e A AL

SUWMARY

The frequency of seimures (5.26) smong the near |
relatives (sibliags, purents, grandperents, uneles, sunts
end cousins) of idiopathie probands is found to be siguifie-
eantly higher (p = ,001) than in the same relatives of
control probands. When the siblings and parents are conside
ered together, the frequency of seizures is 6.5 times as high
in the idiopathic (20.2%) than in the control (3.9%).

The electroencephalographic abnormalities are more
frequent in the parents and siblings of idiopathic (34.6%)
than of control (11.58) probands. The frequency of EEG abnore
malities in the siblings of idiopathie probands (52.4%) is 2.9
times as high as in the eontrol 18.2%. Considering only KNG
sbnoraslities of the "idiopathic" type, the differsence is even
more striking - 28.6% in the sidlings of idiopathie probands
and 0.0% in the siblings of control probands.

A comparison between typical and “atypical®™ idiopathiec
groups indicutes that the two may be compursble and that the seme
differences may exist batween atypical idiopathies and controls

a8 between %ypisal idiopathics aud controls.
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PROTECT NOe 604=5-25
STUDY OF GENETICS OF EPILEPSY

PROGRESS REPORT (JA. - NOV. 1953)

I. INTRODUCTION

During the past ten months data on additional epileptie
and control families have been collected employing the same
methods which have been outlined in detail in a previous report
(Oete 1952) and which are stated briefly belowe This report is

brought up to date by including tables of the cumulative data.

II. METHODS
In order to evaluate the genetic role in the etiology
of idiopathie epilepsy, the near relatives (parents, siblings,
uneles, aunts, cousins and grandparents) of two groups of patieants
of the Children's Memorial Hospitel were compared. The probands
of the two groups are ascertained in the following menner: -
Idiopathie Probands - These are patients who come to the
neurology service and who?
a) have a history of recurrent petit mal and/or grand mal seizures;
b) have no obvious neuropathology; and
¢) whose electroencephalogram pattern is of the paroxysmal, bilater-
ally synechronous 3/se¢. spike and wave typee
Control Probands - The paramount importance of an adequate
eontrol goup has been stressed in earlier reports (e.g. Oct. 1952).
An attempt has been mede to randomize the control sample by selecting
every fifth admission to the hospital, and investigating the relatives

provided the patient satisfies the following conditions: =

~-a) no history of seizures

b) no obvious neuropathology; and

e) electroencephalogram within normal limitse
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When & suitable proband (idiopathic or eontrol) ie
found, a family and medicel higtory is taken. 'A.detailed study,
ineluding neurological and‘EﬁG examinations of the parents and
siblings,. is made. A psychometric evaluation of all probands‘

(idiopathic and control) is done by the Department of Psychiatrye

IlTe. ?ATA

Frequepcy of Seizures = In Table 1 below the relative
frequency of seizures in the near relatives of 45 idiopathi¢ and
37 control fa@iliGS‘is compared., An in@ividua;his clasgified ag
affected if, as far as is possible to ascertain, his seigures.are
not attributed to metabolic disorders, hysteria, syncope, or carotid
sinus syndrome. Individuals with vague or unsubstantial history of

seizures are omitted from Ghis analysis.e

- TABIE } =
Frequeney of Seigures in Families of Idiopathic and

Control), Probands

IDIOPATHIC CONTROL P
Siblings 2288 (23/92) 4e8% (4/83) 2001
Parents | 16038 (14/86) 2486 (2/72) 01
Uncles and fiimts 4eTh (20/425) 3.9% (15/388) 70
Grandperents 1.2 (3/172) 0.0% (0/241) .30+
Gousins - 2.5% (15/603) 0.2 (3/481) .01
Total 5026 (72/1378)  1.9% (32/1166) 001

+Employing Fisher's exact method.

It is %o be noted from Table 1 that the frequeney of seizures
among the siblings (22.8%), parents (16.3%), and cousins (2.5%) of
the idlopathic probands is significantly higher than the comparable

frequencies (4.8%h, 2.8%, and 0.2%) of the control probandse. Furthere
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more, when all the near relatives arve gonsidered together, the
‘ ‘z?zequéncy of seizares iu the idiopathic ‘érouﬁ (5.2%_): i3 signife
;lcantly higher than in the control grogx; (1e9%)
" 14 is iniportant, to note, "too,; that as the genetic
distaxicg between the rslétive studisd énd the prbband increases, "
the frequency of epileptic seizres tends 4o decrease (from app=
roximately 23% to 2%) in the case of the idlopathic group, bub
tends to fluetuate within fairly narrow limits (botween 4.8% and
0.0%) in the control groupe

E‘requenqy of EEG Abnoxfmalities e fn Table 2 the frequency

of EEG abnormalities in the siblings and parents of idiopathic and
control probands is compared. The EEG abnormalities are divided
into a) "idiopgtk;ig“ (paroxysmal, bilaperally synchronous, 3/sece.
spike and wave), and "symptomatic' (all other EHR abnormalitios)e
"Borderline normels™ and "borderline abnormals® are omitted from

the analysise

o TABLE 2 =
Frequencies of TEG Abnormalities in Parents and Siblings

of Idiopathie {I) and Control (C) probeands.

L | WMBIR |, "IDIOPATHIC"  "STMPTOMATIG®  BOTH
- (E)‘ tc) -(x) (¢) (x) (c) (1) (o)
| , o 3k ’ 3ib . s 5/34 /5
‘ Parents 58 . (20) " 5e6%- 0,08 8.3% 6.T% 13.9% 6.T%
e gt , _
Siblings 60 22 28,66 0.0% 23.8% - 18.2% 52.4% 18.2%
ST ’.\/'41' AU .
TOTAL 118, 42 ATW9%  0.0% 16.TH  11e5% (34.68(11.5%

\

fable 2 clearly shows that the frequency of EEG abnor=

D
\,
5

malities ("idiopathic®™ or "symptomatic™) is higher in the idio-
pathic'than in the control group. Two observationg may be stressed ':}g

at this time: -
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a) °8.ép (12/4%3’2£_Eggv§3blzngs and 5 6% (2/36) of the
perents of idiopathic probands had an idlopanhle EEG ﬁra01ng
but none of the siblings and parents of the control probandso

b) The frequency of EEG abnoimalities (idlopathie or
symptomatic) among the siblings of idiopathic probands (52.4%)
is significantly higher than among the siblings of the eoﬁtroi

probands (18.2%)e

Othor Comparisong - As has been reported in earlier
reports, no significant.differencea have been found in L} birﬁh
oxder, 2) maternal age, 3) left hendedness, and 4) intelligense
quotient between the idlopathic and ¢ontrol probandse

Atypical Idiopathics = These are patients who cous ©0

the neurology service with a clinical picture idenbtical with that

of the typical idiopathics and who are placed on and respond to

identieal mﬁ&icatioﬁ. However, the IEG pattérn of these patients
is not of the typical 3/sece apike and wave but the frequency may

vary from 2-6/sec. In these patients the discharge is bilaterally

' gsynchronous and there is no other bagkground abnormality in the

EEG patterns To see if this group might be worthy of more exten-
sive reséérch, the families of a few of these atypicai idiépathie
probands have been étuaieé and 6ompared with the éaﬁe control
group mentioped aboves

Table 3 shows the frequency of ssizures in the neer rok=
abives of 16 etypical idiopathic families, and is compared with

the frequencies given in Table le
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Erequﬂnc& of Seiéures id;Families of Atypical,Idiopathie,

i
Idiopathic and Contiol Probapds .

E.

ATYPICAL | TYPICAL OON‘I:ROL
s:s.blwgé 1ok (5/44) 22,84 LB
Parents o 116.7%‘(5/3D3 16.3% 2e8%
Uneles and Aunts  5.3% (8/151)  beTR 3e9%
Grandparents 3¢3% (2/60) Le2%. 0.0%.
6011511}3 leQ% {3/243’ ] 205% 002%
TOTAL » helTs (23/528) o2 1.9%

It iz b0 be noted here that, on the whole, the frequeney‘
of seizures in the various groups of relatives os atypical idice
pathie p¥cbands is quiié comparable to that found in the same rele
atives of typical idiopathic probands. There is no statistical
significance betweeﬁ‘5aﬁypieal“ and "typical®™ foz any of the six
groups, i.e. siblings, parents, uncles and aunts, grandparents,
eousins and toﬁal@ :

- Table 4 compares 'Ehe freguency of EEG abnormalities in
the atypical (AeI.) and typical {Tele) idiopathie groups. Again, on

the whole, the frequeﬂcylof BEG sbnormalities is_quite ecomparable

= TBIE 4= .
Frequensy of EEG.Abnormaliéies in Atypicsl (8cIo) and

Typical {Telo) Idiopathic Groupse

© NUMEER T PIDIOPATHIOM “SYMPTOMATICY  BOTH : :
{0,T6) {ToTe) _(A,olo) (T.Io) (AoI‘.) tTeIe) '(AGI'E) ;('ToIaf)

Parentis 10 58 18.2% 566 90%  8.3%  2Tedh 13.9%

Siblings 60 22.2% 28465 2202%  23.8%  Lbhokd 52.4%

TOTAL

118 20.0%  17.9% 15.0% 16.7% 35403 34465
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between the two idiopathic groups. None of the differences

are stabistically significanﬁ. The implication is that the

two groups have a common etiological basié. Further worklia
needed to prove whether 6r not this important relatiopship is
true. | o

e dONCLUSIONS'

1s In previous reports it waé suggested that the data indicated
hereditary factors in the ebtiology of"idioﬁaﬁnic" epilepsys The
anelysis of the cumlative data up to the present time strongly

Supports this contention,for the incidence of epilepsy in the

'sibliggs, parents and cousins of idiopathic probands is signifie

cantly higher than in the camparable groups of the countrol probandse 4 ﬁ37 ¢

)

The overall frequency of seizures in the 1diopathic group (5.2%) is / bL
signlficantly higher (p = «001) than in the eontrol group (1 9%)5 A
(See Table l)o

2+ Genetic factora seem to be in Qperation also in the praducﬁion

of EBEG abnormalities, for these abnormalities are more freguent.: S
o - e — N

: ! ‘ O

generally in the idiopathic group than in the controlﬂ(See Table 2{;)

-

3¢ 'there is =2 suggestion that”heréditary fectors may also be iﬁp

volved in atypleal idiopathic epllesz both as to frequency of

/’
seizures and EEG abnormelitiess'(See Tables 3 and 4)@ v

R

Respectfully submitted,

Julius Do Metrakos Ph.Do

-..z@ééerzg. (Tdoakes 17D

. _'f" _ _' Katheiine Hétrakos, MeDo
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TROTECY H0e 604528
STUDY OF ONMNTIOS OF mriireaY
§ BEPORT (YN « NOV. 1953)

EURY

the freguensy of aoimures (5.28) smong the neay
relasivos (sibliags, parentd, granfparents, uneles, sunis
and cousins) of idiopathie probands is found o be signifi-
eantly higher {p = .001) than iu the sane relatives of
gontrol probanse. When the siblings sud parents sre couside
ored together, the frogquenty of seilzures is 6.5 times us nigh
in the idiopsthie (20.28) shan in the control (J.98).

The elsotrouncephalogrephiic abnorsslities ere more ;" 44"

¥
frequent in the parents and siblinge of idioputihie (34.68) g
than of sontrel (11.58) probants. he frequensy of REG sbhuoye
malities in the siblings of diopathie yrobonds (52.4%) is 2.9
times ss high as in the control 18.38. Considering only KNG
abnoraslities of she "idiopathic®™ type, the difference is oven
more striking « 28.6/ in the siblings of idiopsthic probasds
and 0.0% in the siblings of sontrol probuadae.

A comparison Detwsen typiesl sad “atypieonl® idiopathie
groups indicctes thut the tvo awy be compirable and thad the' same
differences may exist um atypleal idiopatuies and suntrols
as between typiecal xdtopnw«n and controle.
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PROJIOT KQe 604=5-25
STUDY OF GRNETION OF RPXLEPSY
FROORRGSS RIPORY (T, - HOV. 1953)

I LERONUGTION
During the past ten moaths datm on additional epileptie

and gontrol funilies have been colleoted employing the asame
sethods whiok have been cutlined in detail in o previous repors
(Oete 1952) and whioh wre statod briefly below. This report is

brought up to date by fneluding tables of the o;umuv. Autae

£ T Y
Ia ordor %o ovaluate the genetio yole in the eticlogy |

of idiopathie epilepay, the uear pelatives (parents, siblings,
uneles, sunts, cousins and grandpspents) of tws gPoups of patients
of the Children's Hemorisl Hoopitel were compared. The probands
of the two groups are ascertained in Whe following menneri -
ddiopathie Fyobunds « Theose are pationts who come to the
neurology service and who?
a) have a history of reurrent petit mal and/or grend sl seimures;
b} have no obvious seuropathology; and
¢) whose electroencephalogras patters iu of she paroxysmal, bilatere
ally synshronous 3/see. spike and wave type.
Control ipobands - ‘he paramcunt ismportanee of &n adequate
sontyol goup has been stressed in earlier reports {e.g. Oet. 1952).
An attempt hss beon snde Lo randomine the centrol sample by seleoting
every fifth admission to the hospital, and flavestigeting the relatives
provided the patient catisfies the fullowing conditionss -
&) no history of seimures
b) no obvicus neuropathology; und
o) electroencephalogren within normal Msite.
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Wen o suitable proband (idioputhie or eontrol) is
found, & fauily and sedicel histoyy ia taken. A detalled study,
inoluding sourelogicnl and EEOQ examinantions of the parents aad
aiblings, is aade. A paychometric evalustion of all probands
{1diopathie and control) 1o done by the Departsent of Paychiatey.

IIXe DARA

Froquency of Seizuraes « In Teble 1 below the relative
freoquency of selizures in the near relatives of 495 idicpathie and

37 eontrol feamilios is compared. An fndividual is e¢lessified as
affogted if, us far as ia poscible to ascertain, his seizures are
00t sttributed to metabolie diserders, hystoria, syncope, or carotid
sinus syndrome. Individuals with vegue or ansubstantial histery of
seimures ure emitted from this analysis.

- TAHIE 1 -
Freoquency of Seisures in Fesilies of Idioputhic and
Contxol Probunds

IDEOPATIC GONITROL P
S4blings 2.86 (20/92) Le8H (4/83) <001
Paronts 16.3% (14/06) 2.6% (2/72) .01
Uheles and Aunts LeTH (20/428) 3.9% {15/388) .70
‘ Grandparents 1.2% (2/172) 0.0% (0/141) « 304
Gousing 2.5% (15/603) 0.2% (3/481) «01
Total 5.2 (T2/2378) .96 (22/2266) 001

mm Flaher's exact method.

It 48 %0 be noted from Table 1 that the Dreguency of seizures
among the siblings (22.98), parents (16.3%), und cousins (2.5%) of
the idiopathic probands ie siguifficuntly higher then the comperable
frequencies (4.88, 2.8%, und 0.2%) of the eontrol provands. Purthere

i
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more, when all she nesy pelatives wre considered together, the
frequensy of seizures in tho idiopatate group (5.2%) i signife
foantly higher then in the control group (R.9%).

I% is important to note, too, that as Ghe genetic
discance between the relative studied aud the provaund inorenses,
the frequeney of epileptic seismares tends to dearcuse (from appe
roximatoly 23% to 2%) in the cuse of the Ldiopathie group, b
tonds to fluetuate within feirly nsrrow Linite (bevween 4.8% and
0.0%) in the control group. .

frequeney of EN0 Abacrsuliticg « In Teble 2 the frequency
of 500 abnorsalities in the ciblings and parents of idiepathie sand
sontrol provands is compureds The B0 absuranlitics are divided
inte a) "idiopathic™ (peroxysmal, biluterally synchronous, 3/sees
spike und wave), and “symptomatie™ (all other KNG cbmnu«i.'
*"Borderline noraale™ end “borderiine abuorsals™ are omitted from
the analysise

- TBIE R e
Prequencies of FEQ Abnorsalities in Porents and Siblings
of Xdsopathie (X) and Contyol (C) probunds.

NOMETR *IDIOPATHICY  *SUONRMTIO® Bom
(x) © (0 (o) (x) fe) (1) (e}

Purents 58 20 5468 0.0 8.9k 6sTH 13.95 6478
Siblings 60 22 20.66 O0.0% 23.8% 18.2% 52.4% 18.3%

PORAL ne 42 17.9% 0.08 26.TH  12.5% 34.6% 11.56

: Table 2 elearly shows that Lhe frequenay of HKO abaore
salities ("idiopushio® or "symptomatie™) is higher in the idio-
patiile then in the control group., Two observations may be stressed

4t this tlaeg -
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@) 28.6% (12/42) of the siblings and 5.68 (2/36) of she
parents of idiopathie probunds hed an idiopathie EEO traeing
but none of the uiblings aud parents of the control probands.

b) The frequenoy of HNI abnorssliities [idiopathie o
symptomatie) among the siblings of idioputhie probunds (52.4%)
is siguificuntly higher tian ssong the siblinge of the eontrol
probands (18.25).

Other Comparisons - As has been reported in eerier
reports, no siguifiosnt differences have been found in 1) birth
orfder, 2) materasl age, 3) lefy nandedness, and 4) intelligence
guotient between the idiopatiuie and eontrol probends.

Avypleal Idiopuiiics - Those ure patients who come to
the neurclogy service with & alinieal pieture identical with that
of the typlesl idiopathies and who ave placed on and respond teo
idestionl medication. lHowever, the HEQ pattern of these patients
16 not of the typioal 3/500. spike and wave but the frequency may
vary from 2-6/se0. In these patients the disaharge 16 biluterally
synehronous and there 48 no other baokground abnopsality in the
HRG patteran. To see 47 this group sight be worthy of mure extens
sive reseurch, the fuuilies of & fow of these stypioal idiopathie
mmm'um-mmmmumuwmmmm
group ueutionod above.

Tuble 3 shows the frequency of séisuwres in the neur rele
stives of 1& styploal fdioputhie familics, and is compered with
the freyuencies given in Twbie l.
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: « TABEE ’ -
Proquonoy of Seimues in Pmilies of Atypical Tdsepathis,
idiepotile aud Control Probends

. —

ATV IOAL TR {
Siblings 1048 (5/54) 22,89 4.8%
Parents L6.TH (5/30) 160358 2.8%
Unoles and Aunta  S.3% (8/251) 4T 398
Grandparents 338 (2/60) 1.2% 0.0%
Cousins 1.2% (3/243) 2.5% Q.2
WAL 4o (23/528) 5.2 21.9%

:r

It is to be noted here that, on the whole, the fregueney
of seisures in the various groups of reletives of atypieal idioe
pathie probunds is guite camparable to that found in the same rele
atives of typieal idiopathio probands. There is no statisticsl
significance between “atypioal™ and “typioal™ fur any of the six
groups, 1.0. siblings, paponts, uneles and sunts, M‘“““',
cousing and total.

feble 4 compares the freguensy of EiG sbuoraslities in
the atypioal (A.X.) snd typiocal (PeX.) fdiopatiiio groups. Again, on
the whole, the frogueney of HED abaorasiities is quite ocsiparable

- WBIE 4 -
Fregqueney of REG Abnorsalities in Atypieal (A.X.) and
Tploak (Velo) Idioputhie Uroups.

HURBER " IDXGE ASIX0" “SYUPTUMATIO® BOTH
(AsXe) (DeXe) (AeXa) (ToXe) (AcZe) (ReXe) (AoXe) (2e14d)
Parents 11 58 1828 5.6 9.8 8.8 27.38 13.9
Siblings g 60 2.5 M8 R 230“» ﬁﬁ-"' 5264
NPAL 30 18 W08 1798 15.08  16.78  35.08 34
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betwoen the two idiepathio groups. lone of the differences

ere statistioslly significant. The fmplioation is thiat the

twe groups heve & common etliologioal busis. Further work i
peeded to prove whether or not this imporsaut relationship is
Lruse

e GUNLUSTONS

1. In rrevious reports it wes suggested thut the deta indicated
hereditary fsotors in the ebiolugy of'idiopathie™ epilepsy. The
ashalyeis of the oumalative desa up to the prevent Sl strongly
supparta this contention,for the ineldence of epllepsy in the
siblings, prieats aad sousine of Ldiopetuie probamnds s siguitie-
cuntly higher whatn in the ocomparable groups of the cuuntrol probands.
e overall fvequeney of seisures Lu the Ldloputhile growp (5.2%) is
aigunirticantly higher (p = 001} shun in the control group (1.98).
(See Tuble 1).

2. Gonetic factors sees to be in operation also in the produstion
of B0 m:.sm. for these abnoranlities are more frequent -
generally in the idiopathie group than in the contrel.{See Table 2).
3¢ 'There is o suggostion that hereditury foctors may slec be ine
volved in atypical idiepathic epilepsy doth as to frequensy of
seizures end ERO abncrmalitics. {(Sve Tables 3 and 4).

Regpectfully subaitted,

Julius Do MHetrakos, PhesDe

o Ballocie 1Lt il 2

Eatherine letrikos, M.De
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PROJLCT NOe 604=5=25

SPUDY OF GENETICS OF EPILEPSY

IROSEESS REPCRT (I, = HOV. 1953)

Ie

IHRODUCTRICH

During the past ten months data on additional epileptis

and control families have been eolloctbed employing the same

sethods which have been outlined in detail in a provious report

{Ccbe 1952) and whish are stated briefly belowe This repert is

brought up bto dete by including tables of the cqmulative data.

Il. UBYHOLS

In order to evaluate bthe genetic role in tuhe etiology

of idiopathioc epilepsy, the near relatives (perents, siblings,

wncles, auabto, eousing and grandpavents) of two groupa of pstients

of the Children's Memorial Hospital were compuredes

of the two groups ave ascertained in the following panners -

The probands - -

Idiopathic Probands - These ere putlents who eoze to the

neurology service and whod

a)
b)
¢)

have e history of recurrent petit mal and/or grand msl seirures;
have no obvicus neuropathology; and
whose electroencephalogran patbern is of the paroxysmal, bilatere

ally synehronous 3/sec. spike and wave typoe

Santrol Probands = The paramouni importance of an adequate

eontyol goup has bsen strossed in earlier reports (Q.g. Octe 1952},
An attempt has been mpde to randomize the control samplo by asslecting
every fifth admission to the hospital, and investigating the relatives
provided the patient satisfies the following conditlons: e

a) no history of seimures

b} no obvions neurcepathology; and

e) olectroencephelogral within normal limites

e e 001091
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When a suiﬁable proband (idiopathic or control) is
found, a fapily and medical history is taken. A deteiled study,
incluﬂiﬁg neuﬁolagicgl and EEG exeminations of the parents and
aiblings, iz mede. A paychometric evalusbion of all probands

(4diopathic and control) is done by the Department of Psychiat®¥e

IIle DATA

Frequoncy of Seizures - In Tablo 1 below the relabive
frequoney of selizires in the near relatives of 45 idi@pathig apd
37 control femilies is compayed., An individualkis ¢classified es
affceted if, as far as is possible to ascertain, his seizures are
- not atﬁribﬁtaa to metabolic disarda}s, hyateria, syiicope, or ocarotid
Binus syRadrome Individuals with vague or unsubstantial history of

poizures are omitied from this analysise

- TABIE 1 =
Froquency of Soizuves in Families of Idiopathic and

Contyol Probands

IDIOPATHIC GOWIROL P
Siblings 228% (21/92)  heB% (4/33) «00L
Parents 1663% (14/86) 2e8% (2/72) o0l
Uneles and Aunts - LeTR (20/425) 349% (15/388) ;70 |
Grantpurente L (272 0403 (o/u1) W30k | e
Gousing ‘ _ 2658 (15/603) 0.2% {1/481) 01
Tobal 5.2% (T2/1378)  1.9% (22/1166) +001

+Enploying Fisher's exact methode

It is to be noted from Table 1 that the frequency of seizures
among the siblings (22.8%), parents (16.3%), and cousins (2.5%) of
the idiopathic probands is significantly higher than the eomparable

frequoncies (4.8%, 2.8%, and 0.2%) of the control prebands. Furthere
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“ more, when ell tho nsar relatives are considered together, the

fxequeﬁéy of seizmures in the idiopathic group (5.28) is signife .
jecnbly higher then ik the control group (L.9%)e

It is important to note, too, thet as the genetio

‘@istance between the velstive studied and the proband inereeses,

the frequency of epileptic seizares tends to dearease (from app=
roxinately 23% to 2%) in Hhe cage of the idiopathic group, bub
tonds to finchtuats within feirly nerrow limits (between 4.8% and
0.0%) in thc control groupe

Frequency of EIC Abnormalitics -« Xu Table‘a the freguency

of EEG abnormalities in the siblings and paxzems"os idjopathic and
control probands is compured.  1he ERG abncrmalities are ﬁivide&
into a) "idiopathie® (perexyemal, bilaterally synehronous, 3/sec,
spike and wave), and "symptomatic” {all other KNG ebnormalities)e
"Borderline normals” and'“harderline abnornals® afe omitbed from

the annlysiss

« TADIE 2 = ‘
Frequencies of BEG Abnormalitiles in Porents and Siblings

. of I&icpathic () and Controd (€) probunds.

F FOMBFR 0 "IDIOPATHMIC®  "SIPTOMATICT  BOTH
S @ (o &) (D) (¢} (1) (o)

Papents 58 20 - 546% 0,08 B8.3%  6.TH 13.9% 6.7%
S8iblings 60 2 - 20.6% 0409 22.,8%  18.2% 52.4% 18.3%

TOTAL 18 42 17.9% 0,07 16.7% 12454 B8 11.5%

Pable 2 clearly shows bhab the frequency of EEG abnore
malibics ("idiopathis™ or “symptomotic™) is highor in the iGio=
pethic than in the conirol group. Two observations may be stressed

ab thig $times -
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a) 28.6% (12/42) of the siblings and 5.6% (2/36) of the
parents o idiopathie prebmnda had an idiopathic ENG tracing
but none of the siblings and prrents of the control probands.

b} The freouency of FEG abnoynalibics (idiopathic or '
sympbtomatic) anong the siblings of iﬁiapathie prebends (5?.&%)
is gignificantly higher than among the siblings of the contrel
probands (18.2%)e

Other Comparisons - As has boen reporved in eavlier

‘reports, no esignifidsnt differences have been found in 1) birth
order, 2) maternal sge, 3) left nandedness, end 4} intelligence
quotient between the idispathic and control probandss

Abypical idiopaﬁhics « Those are patvients who cém@ to

the neurclogy servics with a olinical picture identical with thas
laf the bypiedl idiopathics and who are pluced on and respond to
ldentical medieation. However, tho BEG pathern of these patlents
is not of the typical 3/sece spike and wave but the Lroquency may
vanry from 2-6/sece. In thess patients the discharge is bilakerally
synchronous and there is no other background abnoraslity in the
#RG patbtern. To see if this group might be worthy of more exiene o
aive research, the familias of & few of these atypicdl idiopathie |
probands have heoen studied and compared with the same conirod
Qrau@ mantiaaeéfébOVeo
Table 3 shows the frequensy of seluures in the neex rel-
ablves of 16 atypical idiopathic familles, and is Gompered with

the freguencies given in Table le
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Eeequencz,; of Seizires in Families of Atypical,Idiopathie,

Idloputbie and Gontrel Probands

it

\ ATYPIGAL | g¥preAL  CONEROL
Siblings AR (5/44) 28R 485
Parents B \ LasTH (5/ 30) 1603% 2.8%
Taoles and Aunts 5e3% {8/151) Lo T | 3eG%
Grendparents 3.3% (2/60) 125 040%
Cousing ‘ 1.2% {3/243) 2.5% 0o
tomaL hotsh (23/528) 525 1.9%

It ia to bo notied here thad, on the whole, the Lrequency

of seizurea in the warious groups of relatives of atypical idics

pathic probands is quite ccmparable to thas found in the same role

abives of typieal i1didpathic ;Sﬁc‘banas. There 18 no statigbtiocsal

significencs bobwesn u"atypical" and “gypical" for any of the six

groups, i.ce. siblings, parcnts, uncles end aunts, grendparents,

gousins and totale

Qeble 4 compares tho freguency of KEG abnormalitiea in

the atypical {AeI.) and ﬁypieal {Tele) idiopathic groups. Again, on

the whole, the fregquency of EEG chmormalitica is quite comparable

.o TABIE / =

fraquency of REG Abnormelisies in Aypleal (AeXe) and

Typiocaul (Tols) Idiopathic Groups.

WUHEER | MIDIOPATHIC®

"SXMPTOMATION

(AoZe) (ToIe) (AeZe) (FoIe) (ML) (Tole)

BOIR

{AcTe) (TXa) .

Parents ll 53 18, 2?‘ 5.3 é% 9 01% Se 3%
Siblings 9 60 22,7 2866 22.2%  23.8%

TOPAL 30 128 20,03 17.9% 15,08 16.7%

2Te3% 1394
LivalBe 5243

35.9 0% 34e6%

F
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between the ¢wo idiopathic groups. None of the differénceu

are statistieally signifiéant. The implication is thot the

two groups have a common etiologicel basis. Farther work is |
sneeded to prove whether orx not this imporsany relationship is

truee | o |

IVe GONGLUSIONS

ls In previous repurbé it was suggested that the dats iﬁﬁi@aﬁed
hereditary fuotors in théyétioldgy of"idiopathic® epilepsy. Tho
analysis of the cumalative data up to the prevent timﬂ'Strengly
supperte this osnﬁantioﬁ,fer the inciﬁence of spilepay'in the
giblinga, poropts and eousing of idiopethic probands is siguifl-

. eantly higher than in the compavable groups of the control probandse
" Ghe overall freguency of soimures in the idiopathic group {5.2%) is
significantly higher (p = «001) than in the control group (1.9%)e
{See Teble 1)e ‘

2e Gepetic factors seen to be in operation slso in the production
of il sbnormalities, for these abporaslitvies are more frequend’ ;
gonerally in the idiopathic group than iﬁ the control.(See Tﬁble 2)e
3¢ ‘There is a suggestion that hereditary factors may also be ine
volved in atypical ldiopathic spilepsy both as to fregquency of

seizures end FEG ebnormeliticss {See Tablea 3 and 4)e

Hespectfnlly submitied,

Julius De Metrakos, PheDe

- ---&&@.-@f:zé&i@..

Rathoping Ustrakos, 15
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PROTECT 0o 604=5=25
STUDY OF ORNETIOS OF RPILEPSY
PROGRESS REPORT (F/e « NOV.

8uauRY

The frequency of seimures (5.28) smong the neay
relatives (siblings, parsats, grandparents, uncles, sunis
and cousine) of idiopathie probands is found to be signifi-
guntly higher (p = ,001) than in the same relatives of
econtrol probands. Whea the siblings and paronts are conside
ered together, the froquency of seisures is 6.5 times as uigh
in the idiopathie (20.28%) shan in the control (3.9%).

The slectroencephalogrephic abnornulities are more
frequent in the purents and siblings of idiopatnie (34.6%)
than of control (11.58) probands. %he frequency of KEG sbnore
malitles in the siblings of idiopathie probonds (52.4%) is 2.9
times &8s high as in the econtrol 18.2. Considering only KD
abnoraslities of the "idiopathic™ type, the difference is even
more striking - 28.6@ in the siblings of idiopsthie probands
and 0.0% in the siblings of control probands.

A comparison between typioal and “atypical™ idiopathie
groups indicutes thut the two may be cumparable and that the. same
differences may exist between atypical idiopathies and contyole
as between typieal idiopathics aud controls.

001097




Document disclosed under the Access to Information Act [

I Document divulgué en vertu de la Loi sur 'accés a l'information

Ko L{~§’~25

PROTJECT N0o 604=5=25
STUDY OF GENETICS OF EPILEPSY

PROGRESS REPORT (JANo « NOVe 1953)

SMARY

The frequency of seizmures (5.2%) among the near
relatives (siblings, parents, grandparents, uncles, aunts
end cousins) of idiopathie probands is found to be signifi-
cantly higher {(p = .001) than in the same relatives of
control probands. When the siblings and parents are consgide
ered together, the frequency of seizures is 6.5 times as high
in the idiopathic (20.2%) than in the control (3.9%).

The electroencephalographic abnormalities are more " ;ffé?:f,,
frequent in the parents and siblings of idiopathic (BLo&%)’//
than of control (11l.5%) probands. The frequency of EEG abnore
malities in the siblings of idioPathic probands {52.4%) is 2.9
times as high as in the control 18.2%e Considering only ERG
ebnormelities of the "idiopathic™ type, the difference is even
more striking - 28.6% in tﬁe siblings of idiopathic probands
and 0.0% in the siblings of conirol probandse

A comparison between typical and “atyﬁicai“ idiopathie
groups indieates that the two may be comparable and thal the.’same
differences may exist between atypileal idiopathics and controls

as botween typical idiopathics and controlse
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BN STUDY OF GENRTICS CF EPILEPSY
oA A

In view of counflicting reports regarding the importance of
heredity in epilepay, the applicants hauve begun an investigation in
-
order to prove whether or not the perents and siblings of patieats
(from The Children's Memorial Hoapitel) with "idiopathic" epilepsy
sre smore likely to have convulsive disorders gnd/or cortical dise
rhythmias than tle lumedlats relatives of patients with no history

of coawulsions and whoseo electroencephelogrems are normal,

PREVIOUS WORK

Throughout the history of epilepsy various investigators
have susgested thaot the 'trequonoy of eonvulsive disorders among the
relacives of epileptics nay be seversl times higher then among the
relatives of non-omlebticz. The earlier estimsates were based mainly an
the prosence or absence of a positive family history, and often without

regerd to tho genetic relationship of the affected individusls to the

proband. UOonsequently, because of the wide distribution of the epileptie

symptom~complex throughout the population, reports of eighty percent or

more of positive femily histories were not uncommon., It was not uatil

comparatively recent years that the statistical spproach has been employed

using the parent-sibling and twin study methods. Ty
The chief contribution in support of an hereditary factor in tho

etiolosy of epilepsy has been made by Lennox (1951) who analymed the medical

histories of 40,000 near rohuv'u i.es the parents, siblings, and children —

of over 4,000 eplleptics. He found the overall incidence of epilepsy in this
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group to be 6-7 times higher than in & control group. When he divided

the group into those with and those withoui antecedant brain d-moge, the
incidence of epilepsy was twice ss great in the group without brain

damage, but the frequency of both groups remeined significently higher then
the frequency in the control group.

Lennox's evidence for & hereditary predispcsition to epilenay
is supported further by his studies on 122 pairs of twins, for of the &9
monozygotie twins 61% were concordsnt (i.e. both had epilepsy), wheress
62 the 53 dizygotie twins only 9% were sohcordant.

Recently, Alstrom (1950), a Swedish lnvestigsator, hes challenged
the "evidence" for & hereditury fector in the etioclogy of epilepsy, reporting
that the oversll incidence of 1.5% which he found smong the near relatives
of some 900 epilepties was not significantly higher than the frecuency of
epilepay in the same control group used by Lonndx. Furthermore, when Alstrom
divided his epileptics into three distinet groups, namely, those with unknown,
those with probably, and those with known etiology, he found no significent
difference in the incideney of epilepsy in the near relstives of thesc three
groups.

The schism between these two dimmetrically opposite points of
view becomes even more pronounced when it is considered thet the muasive and
painstakingly collected deta of both these investigstors is subject to and
has received consideraule orXticlém. For exauple, aome of lenuox's material
many have been binsed by the feot that about one-third of his index cases
were roferrod to him by other neurologlsts who knew thet he was interested in

femiliel cssea. It is our opinion and experionce that such & procedure is

f‘norn likely %o ineliude cases with & positive family history than sporadie

cuses, thus canaing the inclidence of epilepsy in the relatives of the index
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eeses to appear unduly high. The twin data collected by Lennox may

also be bissed, since the proportion of monozygotic to dizygotic pairs

far exceeds the 1:2 retiec which is found in & normsl populution. Unless
epilepsy ocsurs more frequently in menozygotlic than in dizggotic twins

-~ @ supposition not supported by other twin series - then Lennox's oxcess
of moaogygotics would suggest thet the twins were not selacted on the sole
basis that one of the pair had epilepsy. Whenever twin pairs are selected
by eriteris other thsn that one of the pair has epilepsy then it bscomes
highkly probuble that concordant peirs would be selected more frequently
thon diseopdant pairs.

The ineidency of epilepsy in the "eontrol™ population used by
Lennox was based on the portion of draftees (0.515%) in the United utates
rejocted vecause of epilepsy during World ¥er L. Comparing the inecidence
of epilepay in the near relatives of the index cases with this contrel
group is not justified for no account is taken ol the age distribution and
of other dissimilarities which make the twu groups nol compuarable.

With regurd to Alstrom's methods, Jteinberg (1951) hes polated
out thet binses of & different nature mey have occurred in nis selection of
index cases. More important, Steinverg has shown that in Alstrom's deta
the incidence of epilepsy in the siblings of index cases is higher if one
parent is alfected then if both parents ere normal; a fact not pointed out
by Alstrom but which nevertheless suggests that genetic factors may be in
operation.

Although there wes no significant difference between Alstrom's

three groups of epileptica, nevertheless the figures (l.7#, 1.24 and 1l.1%

\
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for unknown; probable and known etiolegy respeectively) sre in the
seme direetion ss Lennox's. Unfortunstely, Alstrom, like lLennox,

has no adequate control group.

PROPOSED RESEARCH

In view of the two diametrically coaflicting opinions re-
gurding the role of heredity as an etiological factor in convalsive
disorders, Dr. J. Preston Robb, Registrer of the lontreal Feurcleogicul
Institute end Director of Neurology of the Children's Hemoriel Hospital,
suggosted to Dr. Clarke Fraser, whko is the Director of the Depertment of
Medical Genetics, et the same hospital, thet it might be possible to
organize an independent group Lo reinvestigate th§ question of heredity
in epilepsy. (ALl research sctivities of the latter hospital depurtment
are the responsibility of the Depsrtment of Genetics at MeGill, eand under
the supervision of its Chairman.) The progrem of investigation outlined
below was Shen initiated.

1. dmlection of Epileptic Prubands. It wes felt from &n oxnﬂinattoa'

of both Lennox's and Alstrom's studies that if a hereditary fector is
involved in the production of epilepsy, then the group in wiich this fector
is most likely to be demonstreted is in the so-called "idiopathic” or
"eryptogenie" type. Conseguently, it was proposed that the investigation
begin with probands from the Neurology service of the Children's Memorial

Hospital who t =

ia) have & history of recurrent petit mal and/or grend mul seisures;

(v} have no obvious neuropathology; and

(e} whose electroencephalogras pattern is of the paroxysmal bilauterslly

synchronous 3/uooon¢ spike ané wave type.
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The medical records of all petlents who come to the Heurology Service
with a history of convulsions ere examined snd if there is no obvious
peuropathology to account for the seisures and if the EEG patteru is of
the 3/sec. spike and wave type, then the petient becomes an index case
and femlly studies, as outlined below nre undecitrken. Obtaining optloﬁttc
probands by these specific and objective eriterim, and then investigating
their families was considered the most efficient and qﬁiokest way to arrive
ut an arswer to the gquestion of whether epilepasy end/or cortical dysrhythaia
are obpormelly frequent in the relatives of patients with & elearly deflined

type of epllepsye

2; Gelection of Control Probundse Selecting an sdequete control group
to compuire with the idiopethic group i 6 4ifficult task but also of para-
mount importance in interprotisg the deta eollocted, The oplleptic and
| control probends must be as compereblo os poaaiblo~(rc age, birth order, number
of siblings, age und recisl origin of purents, economic status, ete. ete.) in
order to control the experiment and get rid of varisble fecters other than those

e AL S AR et ——

to be studied, For this reeson the ccnirol probands sare drawn at random from
e ——————————— e ——— AE— g TR - AN

the same hospital population te which ihe eptleg&}qu belonge The medical
record of every rifsa adninuion‘ia examined and it nha;;.xz no history of
convulaions end if the patient §s mot in the Infant Ward (EiG's are &ifficult
to do on infents) the child becomes & potential eontrol proband. An EEG is
ordered (providing of course, that the child's illness is not neuropathological)
and Af the pattern is found to be within normel limits, the patient is sccepted
88 a control proh.nd; (Potential probends who have no history of seizures and
no neuropathology but whose electroencephalogrem is not witkhin the normal
limits are not accepted in the present control group, but will be used later

in the projected studye)
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3. Femilyestudies. #hen s svitable proband is found, both idioputiie
or contrel, & family and medical history is teken by interviewing the father
und mother. In the family history informstion is obteined about the (I)
grandparents, (II) the pateraal and maternsl uncles and sunte, (II1) the
paternal and meternal cousins, and {(IV) the siblings and nieces and nophews
of the probands.

A& detsiled study including 8 neurologicel exsmination snd eleetro-
encephalographie study of the parents snd ull available siblings is made.
in erfort is amade tc subastuntiate all reporis of history of comnvuisive dise-
orders by writing to the hoopitals or physiciasns concerned.

It is to be nucted thut the seme procedures are undertsken uith the
family of epileptics as with the fewxily of none-epileptic hospital patients,
and that there arét%iacos of selecticn.

4e Paychiatric Jtudies. ‘The Vsyehiatry Department under the direction

of Dr. Taylor Ststten, ic condusting psychometric studies on both the epileptic
end control provends. This portion of the investigation wllgigéc;or the
guestion of whether epileptics of the idioputhic Lype sulfer any mental
deterioration.

5. REEQ studies. The electiroencephalogruphic tracings are read by
Dr. H. H. Jasper, Profeasor of ixperimental Weurology, Montresl Neurologicsl
Institute, without any previous knowledge &s to the patient's family or

neuroclogicsl history.

ZORKE DURE BEFCRE CRANT WAS OBTAINED

Before this grant wes obtained, Dr. ¥, ¢, Fraser attended the
epilepsy ciinie of the Montreal Feurological Institute and collected & number
of pedigrees of epileptic putients., This wus done in order to¢ get an ideea

of the problems involved in & siudy such &s the one whiech eventuslly wes undere
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taken. Although pedigrees collected cnly by interview of & single family
nember are unreliable for genetie snalysis of disecses ag capricicus as epilepsy,
the experience gained wss most helpful in designing the present program in
such & way as to avoid some of the pitfells into whiech previcus workers have
fallen.

 DPr. 3. D. Hetrakos locsted and studied eight pairs of twins where
at least one meuber haa epilepsy. The sygosity snd concordance or discordance
of these twinu heve boon sdeguetely established. Dr. Metrakos is continuing
to investigate all twins that come into the idicpathlc or control series |

outl ined shove,
| RESULES

A pregress report for April to the end of Jeptesber 1952 hus besn

e s e o e

 submitted sepsretely. Portions of this report «re rejected here with some

additionsl notea.

1. Eistory of Ueizures in Perents and Sitlings. Tavle I shows the

relutive frequeney of selzures in the parents aad sitvlings of tweniy~-eight
idicpethic mnd nine control families. An individuel is clussified as effocted
if his seizures sre nct attributed to metabolie disorders, nysteria, syacope
or cerotid sinuc syndrome. Individusls with vague snd unsubsisntiated history
of gelzures sre omitted from this ennlysis.

- THE I -

Frequency of Seizures in Parents end Siblings.

IBIOPATHIC CUNTROL 0 P
Parents 166 (9/56) o4 (1/18) 1.29 e 30=.20
Siblings 186 (11/59) i (L/24) | 2.89 | .10-.05
Total 17% (20/115) 5B (2/42) | 407 | +05-.02
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In the idiopethic group, nine (5 fathers and 4 mothers) ov
16% of the parents gave & ‘efinite history of seizures. In the gontrel
group only one mother or 6k of the pereants gave a subsiteaiiatsd history
of seizures.

On the basis of a Chie-vgquure test (2 x 2 tablae) the increased
frequency of seizures among the parents &uad siblings of idicpatiiie pro-
bands over that found among the perents snd sidblings of the control pro-
bands 18 not significant when parents and siblings sre cconsidered separstely.
However, when the purents and siblings ~re considered Lugether the incidence
of seizures in the idiopathic group (174) is signiricantly higher (p = «05-,02)

than that in the control group (5%)e

2. History of Seizures in Disteut lelacivese 'luble 2 shows the rel-
ative frequenoy of seizures (as obtained by interview with the purents of
the proband) in the grendperents, unsles and aunts, and cousins of the 37
probands mentioned sbove. So far, some alfected grandperents (2/106 plus 6

others with & vsgue history) and cousius (13/342) have been found amons the

o TABIE 2 -

Freguency of Seizures in Distant Helatives

IDIOPAYHIC | GONTROL . P
Grandparents 1e9% (2/106) | 0.0% (0/36) | = -
Uncles and Aunts Jedfe (8/249) 1108 (9/8B2) | 7.63 e0lea001
Cousins 3484 (13/342) | 0.0% {0/91) - -
Total 3e38 (23/697) | 4e35 (9/209) | 0448 +50=.30
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idiopathic group but not among the comntrol group. Hecause the
"Affectod-Control" claass in these two groups is zero, tho standard
Xe-aqunrn tost is not valid, but 1% soems obvious that ihe dilforences
are not stntistically significant. ;
the froguency of ssizures in the uncles and sants of the

control group (11.0%) is signiricantly higher (p = .01-,001) than in
the idiopathic group (3.2%). Thiz entire dilforence was brought about
by the fact that in one ol the nine control families, seven out of the
nine maternal uncles and sunts presented a derinite history of selzurea.
However, even with this family included, the relative freynency of seizures
in the idioputhic (3.3%) and control group (4.3%) is not siznificantly
differont (p = .50=-.30) when the three groups of relatives are considered
Sogether.

3¢ BNG Abnormalities in jarents and Siblings. ‘Table 3 shows the
relative frequency of EEC abnormelities found amoug the purents and
aiblings of the idicpathic eand control familios. Horderline normals and
borderline ubnormels were not iuncluded in this zanelysis. Far top few
BRG's of the control group have been doune to date and consequently the

two groups ecsnnot be compared adequately. lowever, it is of Iinterest to

note &% this time the high frequency (55%) of EEG sbnormslities exhibited

| by the siblings of idlopathic probands. (As the four control siblings

\ that were tested were all normal, the standard X?-uquaro test was not done.)

i When the pnrents and siblings are comnsidered together, the freguency of

i EEC abnormelities in the idiopathie group (31%) is 2.2 times us high as in
the control group (14%); however, thie difference is not u« etatistically

} significant one (p ™ .50=.30),
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IDIGEATHIC CONTROL “ P

Parents 16% (5/32) 33% (1/3) 0461 050=430
8iblings 55% (11/20) 0% (0/4) - -

- Total 31% {16/52) 4% (1/7) | 0.82 50=430

PROPOSED ANALYSIS OF FUTURE DATA

At the przeent time the data collected &re too few for sujtable

breukdown and stetisticel analysis. Percenteges and a simple X2 test were

used above on pocled data in order to see what trends if any, are indicetede

#hen more data av collected the folluwing breakdowns and analyses will be

done in order %o snswer questions relative to se

1) Sex Distridbution ie

mele and female probands, fethers snd mothers,

brothers aund sisters, ete., will be considered separstely in order

to deteraine whether there is spy difference in the sex distribution

of epllepsy and whether or not there are any sex-linked fsetors

involved,

2) Family Size and Birth urder te the mean femily siwe and the birth

order of the control and idiopethic probunds will be compared in

order tu see il birth-rsnk is an important envirovnwental fsctor

in producing epilepsye.

3) Auntenatal, Hatal and Neonutal Histories te detailed informetion

is belng collected on the antenatsl, natal and neonutal histories
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of all probends and their siblings. This dets will be
analysed and the idiopathiec and control groups compsred in
order to see if there sre any significant antenttal, natal
or neonatal factors.

Psyohometric Testing :e both the idiopathic and control probands

are tested by the Psychiatry Department snd their Inteliigence,
Social and Total Juotients are obtaineds A compsrison between

the two groups will coniribute some information om Lhe guestion

of whether any mental deterioration or whether any behaviour
problems accompuany epilepsy in children.

Heredity of Coruical Dysrhythmis :- lennox, Gibbs and Gibbs, (1945)
have published data suggesting that the cortical dysrhythmia under-
lying the epileptic diathesis is inherited as a lendelian dominant
factors Although in later publicaticns of these investigatora, the
Eendelian dominant theory is not supported nevertheless the idea of
an inherited cortical dysrhythmia merits further investigatione

Genetic Factors te this is the main aspect of the projeet and when

sufficient deta have been collected, the question regarding the ime
portance of heredity in idicpathic epilepsy will be answered for if
a) the frequency of seizures is statistically higher in the idioe
pathie than in the control group, then genetie factes ure involved;
if however, b) the frequeney of seizmures is not significantly dife
ferent in the two groups then it must be concluded thet epilepsy
affects individuals at random and that no hercditary factors are
involvede

To analyse the data here the standars sibship genetic formulae
Weinberg, Fisher, Hogben, Haldene, and others) will be used as it

becomes necessary. The Sequentisl Analysis method, compuring

puired individuels from the idiopathic snd control groups is alse 001109
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under consideration as a possible snalytical tool; however at the
present time there are too few individuals in each cutegory to attempt

such an analysis,

INDICATIONS FROM WORE 850 ¥AR
TR S

At the present time it sppears that a heraditary factor (or
factors) in the etiology of “idiopathic™ spilepay is indicated for :
1) the incidence of seizures among the parents sod siblinge of
idicpsthic probands is 3.4 times aa high as in the control group,
(statistically significent ot the 5% level); and 2) the incidence of
EEG ebnoraclities in the purents and 2iblings of idiepathic probends

is 2.2 times as high «s in the control group (not statistically significunt).
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Project No. 604=5=25 < Study of Genetics of Epilepsy )
Report for April to the end of - September 1952 o 7*’ ?L,

S ¥
The first. month of this study was devoted mainly to _ 
organizational problems. There were consultations with the
Department of Electroencephalography, Rzdiology, Neurclogy and . -
" Psychiatry, in order {0 coordinate the various @speets of the -

‘investigation., Up until the end of September the following
agtivities have been conducted°-'. - }

(A) ACTIVITIES.

le Mbdical GeneticS°

(a) Family hlstorles' Forty-eight families have been
interviewed and a medical history has been obtained T
on the siblings of the proband, his parents and grand- -
parents, his maternal and paternal uncles end aunts,

~and on his maternal and paternal cousins.

(o) Physical examinations: One hundred and thirty-two

‘ physical examinations have been carried out; fifty=- ‘
eight on probands, thirty=eight on parents and thirty— -
8ix on siblingse . o e

(¢) Analysis of data: The data are tébulated daily as they
© " are collected and an analysis.made whenever required.
A preliminary report was presented t0 the-American o
Human Genetics Society at Cornell University, Ithaea,
" New York. This report (brought up to-date) is :
summarized in seetion B. -

24 Electroencephalography' One hundred and twenty-four EEG's
have been done on probands and on. parents and .giblings of

probandss
Idiopathic and control probands - 38 .
Individuals unsuitable as probands 18
Parents and siblings of probands ° 63.
Repeated EEG's _ , 5
B : 12

3;'Psych1atry- Fofty-niné psychometriéé (Intélligenée and Social
..quotients) have been done; forty-five on probands, and four on
twin siblings of probands. _

4« Radiology:. Thirty-six skull Xﬁrays have Jbeen done.

_ S e J’ﬁ'N
) ) . - \52‘:" R T R Tyud »I (K'\\
- i vz s //
R\ ¢
. Continued...... ST 001111
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Sunmery of asbove activities: -

Pamily histories . .48

' Physical examinstions =~ 132
‘Preliminary reports .- 1
Electroencephalo&rams. 124
Psychometrics L9

Skull. X-rays - ’ 36

. (B) ANALYSIS of DATA: ' _ - : :
= - {a) History of seizures: .Pable 1 shows the relative -
' frequency of seizures (not atiributed to metabolic
»d;sorders, syncope or carotid sinus syndrome) that

was found in twenty-eight idiopathic and pine suite .

dble control familles. : ’

TABLE 1 -
SE1ZURRS .
Idiopathic - Control
Parents 16%.(9/56) 6% (1/18)
Siblings 18% (11/59) 4% (1/25)
Total 17% (30/115) 5% (2/42)
{b) Blectrosncephelographic abnormelibies: Teble 2
' shows the relative frecuency of EEG abnormalities
- {borderline mbnormalities are not Ancluded) found
in the parents and siblings tested so far in the
- twenty-eight idiopathie and nine- control families
_mentioned above. .
PABLE 2
" FLECTROBNUEPUALOGRANS
Idmopathic - Gonbrol
Parents (5/323 33% (1/3)
Siblings 55% (11/20) .. | * 0% (0/4)
~ Total 31% (16/52) - | 14k (1/7)

.Continued..l.a;
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( c ) CONGLUSIONS s

At the present time the numbers are too small to

arrive at any definite conclusions, however, certain trends

R AR

(v)

- definite, substantiated histories of seimures ag

(c)

. -.are indicated because:
Aphemee - (a)

16% of the parents of idiopathic probands have -
definite histories of seizures as compared with
6% of parents of control probands-

18% of the siblings of idiopathic probands have
conpared with 4% of siblings of control probands;
55% of the siblings of idiopathic probands show»
electroencephalographic abnormalities. (Too few

EEG's have been done on parents and 8iblings of con-
trol probands; and therefore, the percent abnore

malities found in the idiopathic group cannot be

adequately compared) .

At the present time, therefors, it appears that a hereditary
faetor in the etlology of "idiopathic" epilepsy is indicated
for: 1) the incidence of seizures among the parents and
siblings of idiopathic probands is at least three times as
high as in the control group; and 2) the ineidence of
electroencephalographic abnormalities in the parents and
g8iblings of idiopathic probands is at least two times as high
as in the control gI'0Up e

Respectfully submitted,

Katherine Metrakos, M, Ds

| Lot M R PRD.

A XX I AR R RN A YOI R RN T )

1lius D, Mbtrakos, Ph. D,
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STUDY OF GENETICS OF EPILEFSY A
PURPOSE

In view of conflicting reports regarding the importence of
heredity in epilepsy, the applicants have begun an investigation in
order to prove whether or not the parents and siblings of patients
(from The Children's Memorial Hospital) with ™idiopathic" epilepsy
are more likely to-have corvulsive disorders énd/or cortical dise
rhythmias than the immediate relatives of petients with no history

of convulsions and whose electreoencephalogrems are nommals

PREVIOUS WORK

Throughout the history of epilepsy various investigators
have suggested thet the frequency 6f convulsive disorders among the
relatives of epileptics may be several times higher than among the
relatives of non-epileptics. The earlier estimates were based mainly on
the presencé or sbsence of a positive family history, and often without
regerd to the genetic relationship of the affected individuals to the
probandes Consequently, Because of the wide distribution of the epileptic
gymptom-complex throughout the population, reports of eighty percent or
more of positive family histories were not uncommons It was not until

‘ comparatively recent years that the statistieal approach has been employed

using the parent=~sibling and twin study methodsas

The chief contribution in support of an hereditary factor in the
etiology of epilepsy has been made byvzgfnox (1951) who analyzed the medical

histories of 20,000 near relatives i.ee the parents, siblings, and children

| of over 4,000 epllepticss He found the overall incidence of epilepsy in this
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group o be 6=T times higher then in a control group. When he divided
the group inﬁs those with and those without antecedant brain demege, the
incidence of epilepsy was twice as great in the group without brain
damage, but the frequencf of both groups remained significantly highsr than
the frequency in the control group.

Lennox's evidence for a hereditary predisposition to epilepsy

is supportéd further by his studies on 122 pairs of twins, for of the 69

monezygotic twins 61% were concordant (i.e. both had epilepsy), whereas.
of the 53 dizygotie twins only 9% Werg copheordant.
‘Recently, Alstrom (1950), a Swedish investigatar, has challenged
the "evidenceﬁ for a hereditary féctor in thehetiology of epilepsy, reporting
that‘the overéll ineidence of 1.5% which he found among the near relatives
of some 900 epileptics was not significantly higher then the frequency of ;
epilepsy in the seme control group used by Lennox« Furthermore, when Alstrom |
divided his epileptics into three distinct groups, namely, those with unknown,
those with probably, and thosé with known etiology, he found no significent
difference in the incidency of epilepsy i# the near relatives of these three
groups.
The schism between these fwo diametrically opposite points of
view beccmes even more pronounced when it is considered thet the massive and

painstekingly collected data of both these investigateors is subject to and

‘has received considerable criticism. For exauple, some of Lennox's msterial

may have been biased by the fact that abouﬁ one=third of his index cases

e

were referred to him by other neurologists who knew that he was interested in
familial cases. It is our opinion and experience that suech a procedure is

more likely %o include cases with a positive family history than sporadic

e e mne - e ke et e et e

cages, thus causing the incidence of epilepsy in the relatives of the index
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" eases to appear unduly high. The twin data collected by Lennox may

also be biased, sinece the propertion Qf monozygotic to dizygotie pairs
far exceeds the 1:2 retic which is found in a normal population. Unless
epilepsy oceurs more frequenﬁl& in monogygotic than in dizygotic twins
- a supposition not supported by cther twin series - then Lemnox's excess
of monezygotics would suggest that the twins were not selected_oﬁ the sole
bagis that one of the pair had epilepsy. Whenever twin pairs are selected
by eriteria ot&er than.that one of the pair has epilepsy then it becomes
highly probable:that concordént pairs would be selected more frequently
than discogdant pairs. o ‘
The incidency of epilepsy in the "control“.population used by
Lennot was based on the portion of drafteesN(00515%i in the United Statés
iejected because of epilepsy during World Wﬁf is Gémparing the incidence
of epilepsy in the near relatives.of the index cases with this control
group is not justified for no account is takem of the age distribution and
of other dissimilarities which mske the two groups net ecomparable.
With regard to Alstrom's methods, Steinberg (1951) has pointed
out that biases of a different néture may have occurred in his selection of
index cases. Nore important, Steinberg has shown that in Alstrom®’s data
the incidence of epilepsy in the siblings of index’cases is highef if one
parent is affected than if both parents are normel; a faet not pointed out
by Alstrom but which nevertheless suggests that gepetic factors may be in
operation.
Although there was no significant difference between Alstromt's

three groups of epileptics, nevertheless the figures'(l.7%, 1.2% and 1.1%
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for unknown; probeble and known etielogy respectively) are in the
seme direction as Lennox's. Unfortunately, Alstrom, like Lennox,

has no adequate control group.

PROPOSED RESEARCH

In view of the two dlamebrically conflicting opinions rew
garding the rele of heredity as an etiological factor in convulsive
disorders, Dr. J. Preston Robb, Registrar of the Montreal Neurological
Institute and Direetor of NeuTology of the Children's Memorial Hospital,

suggested o Dr. Clarke Fraser, who is the Director of the Department of

Medical Genetics, at the‘same hospital, that it might be possible to

organize an independent group to reinvestigate the question of heredity

in epilepsy. (All research activities of the latter hospital department
are the responsibility of the Department of Genetics at MeGill, ard under
the supervision of its Chairmaﬁa) The program of 1nvestigation outlined
below was then initiated.

1. Selection of Epileptic Probands. It was felt from an examination

of both Lennox's and Alstrom's studies that if a hereditary factor is
involved in,thé production of epilepsy, then the group in which this factor
is most likely to be demonstreted is in the so-called "idiopathic™ or
"epyphogenic” type. Conseguently, it wes proposed thaﬁ the invesﬁigation
begin with pfobands from the Neurology Sexrvice of the Children's Memorial
Hospital who : = |
(e} have a history of recurrent petit mal and/or grend mal seizures;
(b) have no obvious neuropathology; and
(cj whose elsctroencephalogram pattern is of the paroxysmal bilaterally

synchronous 3/second spike and wave type.
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The medieal records of all patients who come teo the Neurology Service
with & history of convulsiénsiare examined and if there is no obvious
nenuropathology to account for the seizures and if the EEé patterr is of
the 3/secs spike and wave type, thea the patient becomes an index case
and family studies, as outlined below are undqrtakena Obtaining epileptic
probands by these specific and objectivé eriteria, and then investigating
their families was considered the most effieient_and quickest way to arrive
at an answer %o the question of whether epilepsy and/or cortical dysrhythmia
are»abnormalli freguent in the relatives of patients with a clearly defined

type of epilepsye

20 Selectlon of Control Probandss Selecting an. adequate econtrol group

to compare with the idioﬁathic groug4is a difficult task but also of paré&
mount importance iﬂ-interpréting the data collectedo The epileptic and

control probands mast be as comparable as possible (re age, birth order, number |
of siblings, sge and racial origin of parents, economic status, ete. etcs) in
order to c@nﬁrol the experiment and gét rid of variable factors other than those
to be gtudieds For this resson the comtrol probands are drawn at random from
the same hospitai population tq which the epileptics.belong@ The medical

record of every fifth admission is examined and if there ‘iz no history of
convulsions and if the patient is not in the Infant Werd (EEG®s are difficult

to do on infants) the child becomes a patential control probaﬁd. An EEG is
ordered (providiﬁg of course, that ﬁhe child's illpess is not neuropathological)
and if the pattern is found to be within normal limits, the patient is accepted‘
as a con;rol probahd@ (Potential probands who have no history of seizures and
no neuropathology but'wﬁesa electroencephalogrem is not within the normsl
limits are not accepted in the present control group, but will be used later

in the projected studye)
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3., Family-studies., When a suitable proband is found, both idiopathiec

or cdntrol, a family and medical history is teken by interviewing the father
and mother. 1In the femily bhistory information is obtained about the (I)
grandparenté, (IT) the paternal and maternal uncles and sunts, (III) the
paternal ahd meternsl cousins, and (IV) the siblings and nisces and nephews
of the probands. |

A detailed stndy including a neurclogical examination and electro=
encephalographic study of the parents and all available siblings is made.
An effort is made to substantiete all reports of history of convulsive dis-
orders by writiﬁg.to the hospitals or physicians concerned.

It is to be noted that the same procedures are undertaken with the
family of epileptica as with the family of non-epileptic hospital patients,
apd that there ar;:%iases of selection.

4o Psychiatric Studies. The Psychlatry Department under the direection

of Dr, Taylor Statten, is conducting psychometric studies on both the epileptic
and control probands. This portion of the investigation,wifztgggwer the
question of whether'epiieptics of the idiopathic type suffer any mental '
deterioration.

5. EEG studies. The electroencephalogrephic tracings are read By
Dr. Ho H. Jaspsr, Professor eof Hxperimental Neurelogy, lontreal Neﬁrological

Institnte,.without any previous knowledge as8 to the patienf's family or

neurolegical historye.

WORK DONE BEFQORE GRANT WAS OBTAINID

Before this grant was obtained, Dr. F. C. Fraser attended the
epilepsy elinic of the Montreal Neurolegical Institute and collected a number
of pedigrees of epileptic patients. This was done in erdqr to get an idea

of the problems involved—in a study such as the one which eventually was undere<

i
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taken. Although pedigrees collected only by interview of a single family
member are unreliable for genetic analysis of diseases as capricious as epilepsy,
the experience gained was most helpful in designing the present program in

such a way as to avoid some of the pitfalls into which previous workers have

‘fallen.

Dr. J. D. Metrakos located and studied eight pairs of twins where
at least one member has epileﬁsyo The ®ygosity and concordance or discordance
of +these twins have been adequately established. Dr. Metrakos is continu}ng
to investigate all twins that come into :bhe idiopathic or comntrcl series

outlined above.
RESULTS

A progress report for April to the end of September 1952 has been
submitted separately. Portions of this report are repeated here with some
edditional neotes.

1. History of Seizures in Parents and Siblings. Table I shows the

relative frequency of seizures in the parents and siblings of twenty-sight
idiopathie and nine ceontrel families. An individual is classified as affected
if his seizures are not attributed to metabolic disorders, hysteria, syncope
or carotid sinus syndrome. Individuals with vague and unsubstantiated history
df seizures are omitted from this analysis., |

- TABLE I -«

Fregquency of Seizures in Parents and Siblings.

IDIOPATHIC CONTROL e 12
/ Parents 16% (9,’56.)\ é% (1/18) 1.29 +30=.20
Siblings 18% (11/59) i (1/24) | 2,89 | .10-.05
Total 1% (20/115) | 5% (2/42) | 407 | +05%.02
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In the idiopathic group, nine (5 fathers and 4 mothers) or

16% of the perents gave & definite history of seizures. In the control

group only one mother or 6% of the parents gave s substantiated history

of seizurese

On the.basis of a Chi;Square test'(z X 2 table) the increased

frequency of seizures among the parents and siblings of idiopethic pro=

bends over that found =zmong the parents and siblings of the conrtrol pro=

bands is not sigpificant when\parents and siblings are considered separstelys

Hewever, when the parents and siblings are considered together the incidence

of seizures in the idiopathic group (17%) is significantly higher (p = ¢05%a02)

then that in the control group (5%)t'

2s History of Seizures in'Diéﬁant Relativeses Table 2 shows the rele

ative freguency of seizures (as obtained by interview with the parents of

the proband) in the grandparents, uncles and aunts, and cousins of the 37

probands mentioned aboves So far, some affected grandparents (2/106 plus 6

others with a vague history) and comsing (13/342) have been found among the

% TABIE 2 =

* Frequency ef-Seizures in Distant Relatives

IDIOPATEIC | GONTROL ¥ 2
! Grandparents 1s9% (2/106) | 040% (OfBé) - =
! Uncles and Aunts | 3¢2% (8/249) | 1160% (9/82) | 7463 5012001
i Gousins 348% (13/342) | 0,0% (0/91) | = “
Total 303% f23/627) 4e3% (9/209) | 0048 | o50=430
TR T YT
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idiopathic group but not among the control group. Because the
"Affected«Control® class in these two groups is zeré, the standard
i?usqmare test isﬁnot valid, but it seems obvious that the differences
gare not statistically significeante

The frequency of seizures in the uncles and eunts of the

control group (11l.0%) is significantly higher (p = o0l«3001) than in
i

the idiopathic groupA(BuZ%)é This entire difference was brégght ahout

by the fact that in one of the nine control families, seven odt of the

nine maternal uncles and eunts presented a definite history of seizuress
However, even with this family included, the relative frequency of seizures
in the idiepathicl(BQB%) and control group (4+3%) is not significantly
different (p = 950%e30)'when the three groups of relatives are considered
togethers

3» EBG Abnormalities in Parents and Siblings. Table 3 shows the

relative frequency of EEG abnormalities found among the parents and
siblings of the idiopathic and control families. Borderline normals and
bordsrline abrormals were ngt included in this analysis. . Far too few
EEGts of the control group have been done to date and consequently tho
two.groups cannot be compared adequately. However, it is of interest te
note at this time the bigh freguenecy (55%) of EEG ebnoermalities exhibited
by the siblings of idiopathic probandé. iAs the four control siblings
that were tested were all normal, the»standard X?eaQuare test was not dones)
When the paremnts and siblings are considered together, the frequency of
EEG sbnormelities in the idiopathiec group (31%) is 2.2 times as high as in
the control group (14%); however, this difference is net a statistically

significant one (p”“ AseéaBO)Q
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= TABIE 3 e

Frequency of EEG Abnoimalities in Parents and 3iblings

IDIOPATHIC CONTROL ¥ | P
Parents | 16% (5/32) 3% (1/3) | 0o61 | e50e030
Siblings 55% (11/20) | 0% (o/4) | = “
Total 31% (16/52) 14% (1/7) | 0682 | o50ws30

PROPOSED ANALYSIS OF FUTURE DATA

/ At the présént time the data collected are too few for suitable

breakdown and statisticel analysis. Percenteges and a simple X? test were
4.

used above on pooled data in order to see what tremds if any, are indicateds

When more data ae collected the following breakdowns and analyses will be

done in order to answer questions relative to ié

[‘ 1) Sex Distribution % male and female probands, fathers and mothers,

brothers and sisters, etes, will be considered separately in order

i
\
\ to determine whether there is any difference in the sex distribution
\ of epilepsy and whether or not there are any sex=linked factors
\
\' involved,

\ 2) Family Size and Birth Order’:é the mean family size and the birth

| .
k order of the control and idiopathic probands will be compared in
% order to see if birtherank is an important environmental Ffactor

1 in producing epilepsye

EB) Antenatal, Natal and Neonatal Histories '9 detailed information

is being collected on the antenatal natal and neonatal histories

g
§
|
!
}
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of all probends and their siblingse This data will be
analysed and the idiopathic and control groups compared in
order to see if there ere any significant antenatal, natal

or neonatal factorss

Psychometric Testing $» both the idiopathic and control probands

are tested by.the Psychiatry Department and their Intelligence,

Social and Total Quotients are obtaineds A comparison between

the two groups will contribute some information on the quesgtion
of whether any mental deterioration or whetkher any behaviour
problems accompany epilepsy in childrens

Heredity of Cortical Dysrhythmis . Lennox, Gibbs and Gibbs, (1945)

have published data suggesting that the cortical dysrhythmia under
lying the epileptic diathesis is inherited as a lerdelian dominant
factore Although in later publications of these investigators, the
Mendelian dominant theory is not supported nevertheless the ides of
en inherited cortical dysrhythmis merits further invesbtigatione

Genetic Factors t» this is the main aspect of the project and when

sufficient data have been collected, thé question regarding the ime
portance of heredity in idiopathic epilepsy will be answered for if
a) the frequency of seizures is stetistically higher in the idio=
péthic than in the control group, then genetic féctms are involved}
if however, b) the f;equency of seizures is mot significently dife
ferent in the fwo groupse then it must be concluded that epilepsy
affects individuals at random and that no hereditery factors are
involveds
To analyse the date here the standerd sibshbip genetic formnlae

‘ (Wein'bersg,, Fisher, Hogben, Haldene, and others) will be used as it

becomes necessarye The Sequential Analysis method,: comparing

paired individuels from the idiopathic end control groups,is also K 001125
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under consideration a3 a possible analytical tool; however at the

A,

 such an analysiss /

/

INDICATIONS FROM WORK SO FAR

At the present time it appears that a hereditery factor (or

factors) in the eticlogy of “idibpathie®™ epilepsy is indicated for @

1) the-ineidence of seizures among the parents and siblings of

idiopatb.ic probands 18 3.4 times as high as in the control group,

(stetistically significant at the 5% level){ and 2) the incidence of

FEG ebnormalities in the parents and siblings of idiopathic probands

is 2.2 times as high as in the control group (not statistically significant)a
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PURPOSE o R - ry.
In view of gonflicting reﬁorts_regarding the importance of
neredity in epilepsy,| the applicants have begﬁn aﬁ investigation in
order to nrove whethar or not the parents and siblings of patients
(from The Ghildran's Memorial Hbapital) with "idiopathic" epilepsy

are more likely to have'convulsive diaorders_and/or cortical dise

rhythmias than the immediate relatives of patients with no history

" of conrulsions and whosé electroencephalograms are normalo'{

PREVIOUS WORK

Throughout the hlstory of epilepsy various investigators

have suggested that the frequency cf convulsxve disorders among the E
:elatives of epileptics may be several times higher than among the
‘ relétives of non-epileptics. The earl;eriesciméteé were based mainly cc‘
-the‘presénce or gbhsence of a positive‘family‘hiétcry, and oftén without |
regerd to the genetic relationship of tho affected individuals to the
‘ pfoband. Cohéeqcenﬁli, because of the wide distfiﬁutibn of the epileptic
“symptom-ccmpicx>throughout the popuicﬁion, reporté'of eighty percent or
. more of positivc family hisfqries were pbt uncommon. It wes not until
ccmparatively fecént-years that tha staﬁiatical aﬁgroéch haé been employed
using the parentwsibling and twin study methods. | »

' The chief contribution 1n support of an hereditary raotor in the
etiology of-epilepsy hasg been made by Iennox (1951) who analyzed the medxcal
hlstories of 20 OOO near relatives 1.6. the parents, siblings, anﬂ children :

of- over 4 000 epileptics.: He found the overall incidence of epilepsy in this_-
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group to be b6=T7 times higher than in a control group. When he divided
the group inte those with and those without antecedant brain dimzge, the

incidence of epilepsy was twice &8 great in the group without brain?

damage, but the frequency qf both groups remained significantly higher ﬁhan
the frequency in the control group.
Lennox's evidence for a hereditary predisposition to cpilepsy
is supported further by his studies on 122 paifs of twins, for of the 59
monozygotic twins 61% were cﬁncordﬁnb (i.e. both had epilepsy), whereas
“of the 53 diéygotie twing only 9% were concordant. '
Recentl&, Alstroh (1950), a Swedish inveétigétor, has ehallenged |
the "evidence" for a anereditary factor in the etiology of epilepsy, reporting
that the ovérall incidence of 1.5% which he found émong the near relatvives
of some 900 epileptics was not significantly higher than the frecuency of
epilepsy in the same control group useq by lennox. Furthermore, when Alsirom
divided his epiieptics into three &istinct groups, namel), those with unkuown,
those with probebly, and those with known etlolagy, he round no significant
difference in the incidency of epllepsy in the near relatives of these three
Eroups .
The gchism hetween these tuo Qiametrically opposite points of
view becomed even tiors pronounced when,it is considered that the mussive and
rainstakingly collected dsts of bpth these investigators is subject to and
has received considerable criticism. For exauple, some of Lennox's material
may have been biuged by the fact thst about.one-third'of nis index cases
woere referred to him by other neurologists who knewm that he was interested in
femilial cagses. It is our opinion and experience that such & procedure is
more likely to include cuses with a positive family history thab gporadic

cases, thus cansing the incidence of epilepsy in the relatives of the index
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cas®s to appear unduly high. The twig data collected by Lennox may

alao be bilased, sincé ﬁhe proportion of monozygotic to dizygotic pairé

far exceeds the 1:2 raﬁio which is found in & normal-population. Unless
epilepsy occurs more ffequantly in monozygotic than lo dizygotic twins

- & suppositlion not suppoyted by other twin series ~ thenALennox's BKCEBS
of monozygotics would suggest that the twins were not selected on the 3016<
-basis that one of the pair had epilepsy. Whenover twin puirs are selected
by eriteria other thsn that one of the pair has epilepsy then it becomes
highly probable ﬁhst concordant pailrs would be selectad more freqnenti&
than diseordgnt pairs.

The.incidency_of épilepsy in the "controlé population used b&
Lennox was based on the bortion_of drafteos (0.515%) in the United utates
rejected bocause.of epilepsy during World Var Y. Comparing the incidence
of epllepsy in the near relatives of thé index cases with this cogtrol
group is not justified for no account is taken of the age distribution sand
of other dissimilarities wﬁich make the two groups nol comparable,

Hith regerd to Alstrom's methods, Steinberg (1951} has pointed
out thet biases of'g different naturé nay have occurred in his selection of
index cases. Hore important, Steinberg has shown that in Alstrom's data
the incidencs of epilepsy in the siblings of index cases ia higher if one.
parent is affected than if both parents are normal; a Tact not poilnted out
by Alstrom but which ﬁéverthelesa sugeests that gehetie.factors may be in
operation. |

Although there was no significant difference between Alstrom's

three groups of epileptica, nevertheless the Ligures (1.7H, L.2% and L.1%
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for unknown; probable and known atiology respectively) are in the
same direction &s Lennox's. Uhfortunately, Alstrom, like Lennox,

has no. adequate control group.

PROPOSED RESEARCH

;In view of the two diametricéliy cénflicting opinions'fe-
«ghrdins the fole of peredity_&a,an.etiologicél factor in donvulsive
disorders,-ﬁr. Je Presﬁén Robb 'Regiatrar df'the ﬁontreal Eeuiological
Institute and Director of Neurology of the bhildren 8 Hémoriel Hosp1tal,
'subgeated to Dr. Clarke uraser, who ia the Director of the Department of
Medical Cenetics, at the sam9 hospital that it mzvhtrbe pOBSIDle to
~organize an. 1naepandent group. to reinvestigate tne question of heredity
in epilepsy. (All research activ1tiea of the 1atter hospital depdrtment
are the respcnsibilltv of the Department of Genetics at ¥eGill, and under  : ' |

the superv1sion of 1ty Ghairman.) The program of investigatlon outlined )

o )belaw was then initiated.

. l. Selection of Epilqptic Frobands. It was felt from en éxamin&tiop

of both Lennox's and Alstron'& studles that 1f a hereditaﬁy factor is

involved in the productlon of epilepsy, then the group in wnich thlu factor

is most llkely to be demonstrated is in the so—called "idiopabhic" or

"eryptogenic" type. Consequenbly, it .was preposed that the investlgatlon

" begin with probands from the Heurology aervzce of the Chxldren's Memorial

hospxtal who ¢ = -

. {a) ﬁéve'afhistofy of'reoufrent petit mal,aﬁq/or_gréhd mal’seizuresﬁ
(o) have no obvious neuropatholoby, and »
{c) whose electroencephalogram pattern is of the paroxysmal biluterally

synchronous 3/seecnd spike and wave type.
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' Phe medical reécrés of all patiehts who came‘t the Eeurology 5erviee
with a history of convulsions are axamined and it uhere is no obvious
neuropatholooy to Qccount for the »aizures ana if the EEG- pat ern is of
the 3/500. spike and wave type, then Lhe paticnt becones an index case ;:[_ ’
and- 1am11y studies, as outlined belcw are undertﬁken. Obtainlng epileptic
probands by. these Specific snd Objth1V8 critarla, and then 1nvestigating
'thelr.xamilles,jgs_eon51derad pne.mogt afiie1eﬂt-aud\quickest WOy uo arr1ve.:
at aﬁ ansuer t; th;:Questién of wheﬁher epile#ﬁy'aﬁa/or‘corﬁical dysrhythmia.
are abnormally frequent in the relatxves of pdtients wlth 8, ciearly def:ned

LA

" type oi eni¢apay.

2¢ ‘Selection of Gonifol Prebanﬂéi Seléctin@'an adequate'control groub ‘

" to cémn TE with.the i@iopathic ixoun is & difi"cult task but also of para- -
,mnunt impo"tauce in 3PLBrpr0tlng the- dat& collected. The epileptic and .
)—‘control probanes muat be us comparablo as pOSolble (re a@e b;rth order number‘
h-oz qibllnﬁs, ape and’ 78u1d1 orxgin of narents, economic otﬁtﬂq, etiCe ctc;) 1n |
oréer to conﬁrsl the expgriment:and got-rmd of variable fsctors other whan those;
to be studiea;l-FSr thia ieason the consrol proﬁands are drawn at random fro@ .
’ tne same hoqpital population to wh1ch the epileptic& beloug-A Wﬁb medicsl -
-record of evpry fifth admlsalou is axamined and 1f the“e iz ‘no- hlstory of
convu181ons and if the putienb is not in uhe Infant Hard (ELG's are dszicult

" to do on 1nfauts) the chlld becomesAa potent;a;_eontrol proband. An EEG is

érdered (providing of course, that ‘the child's illmess is noﬁ'neﬁropéthological)

+ and it thé pattein is 'fodnd to-be wiﬁhih normal limits, ?am na{cient is aéce’pmd' -
88 a control proband. (Potential probands who have no. nlstory of aeizures énd

no neuroPathology but whose eleetroencephalogram is not wzthin the normal

1imits are not accepted in the presenb control group, but will be used 1ater

in the projocted study.) S S “'-{
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3. Familyestudies. When a suit

or conirol, a family and medical hist

end mother., In the family history in
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able proband is found, both idiopathic
ory is teken by interviewing the father

Tormation is obtained about +he (1)

grandpureats, (LX) the pateraal cand maternal uncles and aunts, {III) the

paternal and maternal eousias, and {IV) the siblings and nioces and nephews

of the probuands.

4 Qetuiled study iaecluding a.nau
encephelographic study of the parents
Ain effort is made ito subsitantiate all
orders by writing to the hospitals or

It is to be ngteﬁ that thie sane
family of epileptics as with the fam1
and that there are‘biasea of selectic

be Faych 1atr1c 2tudies. ‘The ¥s

of Dr. Taylor Stotten, is conducting
and control probands. This portion'o
aquestion of whether s;1lepficu of the
deterioration.

5. EBG studies. The electroenc

Dr. H. H. Jasper, Professor of Experi

rological oxamination and electroe
and mll available siblings is maﬁé.
reports of history of comvulsive dis-
physicians concernad.

procedures are undertaken with the
1y of non-ebileptlc hospital patients,
Te

vehiatry Departmont under the directlon

psychometric studies on both the epillepiic

help to
{ the investigation will, znswer the

idioputhic type suffer any mental

ephalogra Daic tracings are 1read by

mensal Meurclozy, Montrezl Heurclogical

Institute, without any previons knowledge as to the patient’s family oz

neurologicsl history.

HORK DONE BEFCRE GRANT WAS CBTAINLD

Before this grant was obtal
&

epilepsy elinic of the Montreal Feuro

of pedicrees of epileptic vatients,

ned, Dr. ¥, C, Fraser atitended the
logical Inatitute and collected 4 mumber

This wus done in order to get an idea

of the problems involved in a suudy such a&s the one which eventually was under-
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taken. Although pedigrees collected only by interview of & single faaily
¥4
member ere unreliable for genetic analysis of diseases as capricious as opllepsy,

the experience gained was most helpful in designing the presont program in
sueh & way os to avold some of the pitfalls into wﬁich previcus workers have
fallene.

Dr. J. D. YMetrakos located and studied eight pairs of twins where
at least one member has‘epilepsy. The aygosity and concordance or discordance
of these twins have boen adeéuately established. Dr..Mktrakos ig continuing

to investigate all twins that come into the idiopathilc or convrol series

outlined above.

RUSULYL

e A i

A progreas report Tor April to bthe end ¢f September 1952 has bean
submitted separstely. FPortions of this report are repected here with 808
additionsl notes,

1. History of seizures in Farents and Siblings. Table I shows the

relutbive frequency of seizures in the parents aud siplinga of fwenby-eight
idiopathic &nd nine control families. An individual 1s clussifled as sifectued
if his seizures are not attrivuted to metaboelic disorders, hysteria, syncope
or carﬁtid sinus syndrome.' Individuals with vague and unsubsiantiated history
of seizures are omitted Irom this analysis.

- TEPLE I -

Fregusncy of deizures in Parents and Siblings.

IDIGPATHIC SUNTROL e P
Parents 165 {9/ 56) g 65 {1/18) | .29 «30=.20
Siblings 185 (11/59) kh (1/24) | 2489 | 010-.05
Total 176 (20/115) - | 55 {2/42) | 4407 | o05e.02

001133



Document disclosed under the Access to Information Act
Document divulgué en vertu de la Loi sur 'accés & linformation

'I’ | ‘- ﬁi'e ;.T~>. ’L'l> ‘ll’

Iﬁ the idiopathic gtoup,’nihe {6 fathers and & motﬁers) or
16% of the parants'géve‘a definite #isﬁory-of seizures. in the control
'gfoup on;y 6ne mother 65.6% of thsjpérents gave-a‘éubstantiated history'
of seizuress. . N 5 )

On the basis of & Chi- quare tost (2 x 2 table) the 1ncroaseﬁ:i
frequeﬂcy_pf_seizures améng the parents and sibl;ngs of:idiopathic proa
bands over that'found anong ﬁﬁa parents andrsiblings of the control pri=-
bands 18 not sxgnlflcant when parents and siblings are considered separately-f
However, when the parents and slollnus 6re conaldered together the- incidence fz-
of seimures in the idiOpathlc group (17%) is s1gnificantly higher (p -\005~.02)
than thet in the control group (5%)a

2% H1story of Selzures in Distant RBl&theSc Table 2 shows thé féla

ative frequency of seizures (as obtained by interview w1th the parents of
the proband) in the grandparents, uncles. and aunts, and cousins of ‘the 37
‘probandS:mentioned above. So far, some arfected grendparents {2/106 plus 6 -

others with g‘vagﬁe history) end cousins (13/342) have been found among the

= TABLE 2.«

' Frequency of Seizurés in Distant Relatives

IDIOPATRIC | commRoL | @ - P
G-randparents _ " 1.9% (2/106) o_,o%’. (0/36) . B ..-. _
Unclea and Aunts 3'2% (8/249) 11-0% (9/82) 7063 101“0001
Cousins - - | 3.8% (13/342) | 0.0% (0/91) | & -
Total  343% (23/697) | 4035 (9/209) | 048 | 450430 -

|
\
r
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idiopathic group but not among the conbrol group. ‘Because the .
' “Affectod—control" clasa in these two groups is zero, the stdnddrd
H%q-square test is nct valid, but it seems obvious that the differences
amnot si,atlstlcally sianificant; . S - |

ﬁhe freqnency of seizures in the uncles and.aunts of - the
control group. (11.0%) is szgnlficantly hlgher (p = .01-.001) than in-
_the idxopathic group_(jazﬁ)y This entire difference was brought about
‘ b& the fact thab in oné of the nine control families, seven out of the |
‘nine maternal uncles and sunts prasented a definite history of seizures.
'Howaver, even wibh this family 1nc1uded, the relatiVe frequency of seizures’
in the idlopathic (3-35) and control group (4.3%) is not significantly
dlfferent (p = .50~.30) when the. three grqups'of relatives are considered

~together-,

3 ERG Abnormalities in Pafents-and Siblingé.'v Table 3 shows bhe
relative ireqnency of EEG abnurmalities found among the parenta and '
~“siblings of the ;&1opamhic and- control famllies. Borderline uormals and
jborderline abnormals were not - included in this analyqis. Far. too few-

IEGfts of the'qoptrol group.have been done to date and consequently thg_.
two.@réupg cannot be compéred adéquately. Hdwe%a;; it is of interest to
;, note- at tﬁié timg the high fﬁeéuency'(ssﬁlfof EEG'épnormalities'ékhibiﬁed

'by the siblingsiéf idiopathic pfobands‘ (As'thé-faﬁr'controi siblings E
 that werc %estea we:e:all normal, the atandard X?asquafe test waé not;ééne;i
—Wﬁen t£e péréntg énq éiblings'ére édnsidgre& together, the fréduency Sf"- —
FEG ébnormalities in the idi@pathie grbup'(Bl%) is 2.2 times as high as in
dhe eontrol group (14% ), nowever, this difference is not a statiatically

_significant one (p= 550-.30)a
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» TABIE 3

Fregueney of EEG Abnormalities in Parents and Siplings

IDIOPATHIC | conmoL |- X | @
Parents 16% (5/32) 33% (1/3) | 0s6L | 5030
Siblings 55% (11/20) | 0% (0/4) - S
motel | 31%(16/52) |  14% (1/7) | 0.82 | 4504430

PROPOSED ANALYSIS OF FUTURI DATA

. ﬁ# the present time the data collected are too few for'suitable
bregk&own and étatlsuicai analysié.: Percentages and a simplé-xz test wore
nsged above on pooled data'in ordei to'see what tirends if any, are indicate&a
¥hen more data an collected the following breakdowns and dnalyses will ba
done in order to snswer questions xelatlve L0 e

1) Sex Distribution i= male and female-probands; fathers and mothers,'

brotheru and 51atcrs, atc., will be considered separately in order -
to determine whether there is any difference in th& sex dlstribution
of epilepsy and whetue; or not there are aeny sexelinked fattors
involveds |

2) Family Size and Birth Order e . the mesn family size and tho birth

order of the conirol end idiopathic probands will be compersd in
ordsr to see if birtherank is an important anvironmantal factor

in producing epllepsys

3) Antenstal, Hatal and Neonatel Histories- s« detailed informstion

is being collected on the antenatal, natal. and neonapal’hisbories

001136
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5)

6)

affects individuals at fandom and that no hereditary factors. are

pained individuels from the idiopathic and cohtrol groups,is'
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of all probands and their siblings. This data will be
analysed and the ididpgthic and control groups compared in

order to see if there are any significant antenatal, natal

' or neonatal fhctorse

‘Psychometrio Testing 2= both the sdiopathic and eonirol probands . -

‘are tested by the Psychiatry Department and .their Inteliigence,

Social and Totalfquotienﬁs are obtaineds A compzrison betweeﬁA‘
tﬁé two groups will contribute some information on bthe queétion
of whethér any hentéi detefioration or whether gny behaviour -

problems accompany epileﬁéy in childrene

Heredity of Cortical Dysrhythmis te Lennox, Gibba and Gibbs,‘(1945):

have published data suggesting that the.cortical dysrhythmia Gnders

lying the epileptic diathesis is inherited as a-monaeiian_aomihanx
féﬁtér;_ Althougﬁ iﬂiiater publiéétiops-of these investigatoré; the
ﬁé;g;lian dominantxtheory.is not supported nevertheless the idea of
an inherited cortical dysrhythmig‘merits_furﬁher.inves£igationi

Gonetic Factors te this is the main aspect of the project and when

sufficient data have been collected, the question regarding the ime

portance of'heredity,in idiopathicfepilepsy will be answored for if -

" a) the frequency of éeizurea is statistically hi@her-in the idio-o

pathic than in the control group, then genetic factws ers invblved;
if however, b) the fregueney of seizures is not significantly dife -

ferent in the two groups then it must be concluded that epilepsy

involvede
To analyse the data here the standerd sibship genetic formulae
{ Weinberg,Fisher, Hogben, Haldens, and others) will be used as it

becomes necessarys The Sequential Analysks method, s comparing

also (gqq37
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under considepaﬂion:as a possible analyvical tool; however at the
" prosent time there are too few individuals in each category to attempt.

" guch an analysiss

INDICATIONS FROM WORK 30 FAR

At the presqnt.time i£ aﬁﬁears that g'ﬁq:editary fabéor (or
factorg) in the etiblogy of “1diépathic“ epi;epsy is indicated for &
1) the incidencs of seizures among the ﬁérenﬁs ahd.siblings of
idioputhic probands is 3.4 times as high as in the control grouv,
l(st&tistieally slgnificant et the. 55 Level), and 2) tha incidence of
EEG abnomalitles in the parents and sibliws of - idlo_puthlc prebands . '

is 2 2.2 times as hirh &s ‘in the connrol group (n0u stati stically qignificant)a

REFERENCIS ‘

1 Alstrqm; caﬁ;‘ Azstudy of opileﬁéy:in 165 clinical anélsoéibl :
}and genetic éspaeﬁs;  ﬁsta.fochiét;vqﬁ:ﬂéurblﬁ Supps 63 9284,
19505 : | N

2. lennox, W.G;,'Gibbé, BeLey and Giﬁbs; Em&a The. b a:n—wave paﬁtern,-

. an red1tary traite Jour. Ferc&ity 2§_ 233—243, 19454

_3@‘ Iannod, ﬁ,G. The heredlty of epllepsy as told by relativeu and

twinse Jour. Amer. ﬁed. Asgoce. 146' 529=536, 19919 o '7

be Stcinberg, A»Gg Book revzew. Aner. Jour. Hums Gens 33 79-61, 1951:
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Project Noe 604 = 5 = 25 |

STUDY OF GENFTICS GF FPILEPSY : ; -~
N
- ‘;/f (”
. ) ‘ 3 €/
PURPOSE : ;2/ {:b

In view of cgnflicting reporta regarding the importance of
haraiity in epilepsy7.the épplicants have bogun sn investigotion in
ordsr to prove wﬁeth&r or not the parents and s8iblings of patienis
{from The Children's Yemorial Hospitel) with "idiopathic* epilepsy
are more likely to huve ﬁcnvulaive disorders aﬁd/ar cortical dise
roytamieas tsan the imnediete reiatives of patiouts with no history

ol coavalsions and whogo electroencephalogrems ere noraale

/

PREVIOUS SORK

Throughoutlthe bistory of epilepsy various invastigﬂtoré
hgve suzgzoested thot the fra@uancy of convulsive disorders among the
relatives af'epileptics &y be aeveral $imes higher then among the
ralatives of nop-gpileptics. Tha‘earlior cgtimates vers based mainly on .
the prosence or absence of a poslitive family histofy, and often without
regard to the geretic relationship of the affected individuals to the
probande Consepnently, because of the wide distribution of the epilepiic
symptom-complex throughout the population, reports of eight& poreent or
more of positive femily histories were not uncommon. It was not unbil
comparstively recent years that the statiatical approsch has been employed
using the parente=sidbling and twin study methodse

The chief contribution in support of an hersditary Tactor in the
eticlosy of epilepsy has been made by Lenmox (1951) who analyzed the m@dical
histories of 20,000 near relatives 1.8 the parents, siblings, and children

of over 4,000 epileptlicse He found the overall incidence of epilepsy in this
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group to be b-T times higher thun in & comtrol group. When he divided

the zroup into vhose with spd those withoul antecedant brain domouge, the
incidence of epilepay wuas twice as great in the group without brein

damaze, but the freguency of both groups remuined significantly higher than
thavfrequancy in the control group. ' )

Lenﬂéx's evidence for & horeditory predisposition to epilepay
1s supported further by his studles on 122 puirs of twinz, for of the 69
aopozsygotie twing 61 were concordsnt (i.e. both had epilepsy), wWhersas
of the 5% dimygotic twins only 9% were concordant.

Recently, Alstrom (1950}, a Swedish investigetor, has challenged
the "evidgnc@" for = hereditary Tfactor in the eticlogy of epilepsy, reporting
that the overall tncidence oi 1.5% which he found omong the near relatives
of some 900 epilépﬁics was not éignifioantiy higher than the frequency ef'
epllensy ;n the same control group used, by lennox. Purthermore, when,ﬁiatrom-
div;da@ hisa eplilepties into whree disbinet groups, naamely, those aith unkauwn;
those with probobly, and those with knowr eblolezy, he found no significeub
diiference in tue incidency of epilepsy in the near rel&%ivés.of these three
Eroups. |

The achism between these twe dlsmetrically opposite points of
view bscomes év&n giols pronvuiced wheon it is cogﬂiﬁéféd thot $he muzgsive and -
painstakingly collectad dats of bouth these investigators is subjoct o énﬁ
has reseived considerable criticimm. For exauple, some of Lennox's mebterial
moy have'buen bilagsd by the fact that about one-third of his index cases
were referred bte him by other néuvalcgistﬂ who knew theat he was'intarestad in
familial cases. It is our opinlon and experience Lhat such a procedure lu
more likely Lo iuveliude cases with a positive ramily hisﬂary tian sporaﬂic

cases, bhus cansing the incidenece of epilepsy in the relatives of the index
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- gaszes to appaar undulx high. Tha twin ﬁata collecuaﬁ by Lennox nay

‘also be biaaed' sinoa the pronartxon of mona&ygotia e ﬁiz gotlc paira

for exceeds the 1 2 ratic which iJ faund in L) nornal population. Unlesa
egileysy occurs mors 1ra§uently‘in-mcuozygntic thaaxin di“;gotic twins
-8 suppoaition not suyper%ed by other twin ﬁaries - tnea I@nnox'a eﬁceﬂa

qf'mnnoz*gotiqa would suggeat that th@ twin& werg not selected on the sole

begis thet one oflt“e pa;r ‘had epilepsy. ﬁhenemerztw1n pairg are aeleated
',b&;criteria other than that‘one of thke ﬁair has epilepsy then it begcomes -
~ highly prﬁbabié that concordant éairs would be seledted mmreAfreguently

: than ﬂiscorﬂant palr&.

The 1n0¢deﬁcy of opllepsy in tba “caﬂtrul" populatxun nwed by

L@pnox was based on tﬁe pertiah of druftees (O.,lﬁ%) in Lha Unitea uhﬂﬁeﬂ

f‘ragecuad pecamﬁe of epilepﬁy during unrlﬂ ap &. compaaing the 1naiﬁence C
of &pilﬂpﬁj in the nemr rela%ivev of ‘the index cases with th;s cantrcl

'grcup is not justified for 1o aceeunt is taken of- the sge élstribution anﬁ

of other 4i ssimilaritiea which make the qu groupa poL comparable.

With re&ard to Als tran'a metho&b, Jtsinberb (19;1} nes pointed
out that biusea of a d;fferent netura may have oonurraﬁ in hig selecﬁion of
iindax cages. %ere important Etexnbera hay shown thnﬁ 1n ﬂlatram's data

the incidence af epileﬁsy in the.elblings of.lnﬂe“ easea.1u hxghar 1f one‘

parent is afrectaﬁ than ir bchh psrants mre normal, 8 Taet not. pointaﬁ oub

‘.-by Alatrom but wqich neverthalasa sag wedts that genetie factard may be in

operﬁtion.
Althaugh there was no signifieant ditiorence between Alstrom'é

thras grquya of epileptica, nevertheless the fig&res (LT, L.2% and 1.rﬁf

-, -
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for ﬁnknown; probable snd known etiology respectively) are in the
same direetion ms Lennox®s. Unfortunstely, Alstrom, like Lenncz,

has no adequats control group.

PROPOSYY RESUARCH

In view of the two diametrically conflicting opinions G-

'garéi 5 the vole of heredity as mn etiological faetor in convulsive
disorders, Dr. J. P;eaton Robb, Registrer of the lontreal Neurologicul
Institute and Direetér of Neurclogy of the Children's Hemorial gogyital,
suggeated to Dr. Clarke Fraser, who 1s the Dir@ctor_ef the Department of
médiéal Genatics, ot the some hospital, thot it might be possible to
organize an indeperdent group te reinvestigate the question of heredity
in epilepsy. {All research scbtivities of the latter hospival Gepartment
are the réaponsibility of the Depsriment of Genetics at HeGill, and under
the suporvigsion of its Chairmane.) The progrem of investigebion outlined
- below was thep initiated.

1. delsction of Vpileptie Probonds. It was feld from an exenlnution

of both Lennox's and Alstromn's studies thet if a heredibary factor is
involved in the proﬁucﬁiau of epilepsy, ther the group in wnich this factor

is most likely to be damonétrated is in the so-cailed "idiopathic™ or

. "eryptogenice® type. Consequently, it was proposed that the investigatien

begin with probands fronm the Neurology dervice of the Children's Yemorial
hiogpital who & =
{a} have & bistory of recurrent petit msl and/or grand mal seizures;
(v} have no obvious neuropathology; end
{e) whose electrsoencephalogrem patbern is of the paroxysmal biluterally

synehronous 3/ second spike and wave Lype.
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The medical records of gli.patients jho come to the Heurology Service
"with a histafyﬂof éohyulsibna are-axéﬁined aad if ﬁhere is no obvious
naurapathology to acoounh for the aeiaurea and irf bha EEG pattern is of
- the 3/3&0. epiko and wave type, then Lhe patient becomes an index case
and family s;udiesg.aa outlinea below,are-undeptaken. Obt&ining epileptic
‘prabands by these specifie and cbjective délfgria, and phgn investigating
their familieé'was consiéered the most'efficiénc ané quiékest W8y o arrive_
at:eq anéwérlto_pha qﬁeétion of whether epilepsy-and/oricg;tical dysrhythmia
are’éﬁnormally fféquenﬁ in the’relabiv;s of péﬁiants wiph 2 clearly define&

type of epilepsys.

2 Beléetion<of Control Probandse Selecting an adequase control group

to oomusre with the idiopathic group is a difficult task bat also of para-

nmount 1mportance in interprot;né the deta colleeted. The epileptic end

' <control prabands mst be as camparablu as possible,(re age; birth order, number _

of siblings, age aud racial oriain or narenta, econamic atatua, etc. eto.) in
;1‘order to eontrol the experxment und get rid of varzable faetors ‘obhor then those
‘to be studied. AFor ‘this reason the control prob&nds are drawn at random from -
| tne aane hospital popul&tlon o whxcn tha Qplleptieb belong' The mcdicgii'
‘rocord of evory fiffb adm;ssion is examineﬁ und if ahare is no history of
"iconvulsions agd if_the Pgtient is not in the Infant Ward (EG'% are difficult

7 to 4 on ihfanta)iphevcﬁiid becomes & potential comtrol proband. An IEG is

ordered (providing of édurse, that the child's 1llfiess is not neurapathalagicai):

and if the‘pattepn'is round to bs within normal limits. the patient is accepte& A

as a control.proband. (Potenbial probanﬂa who have no nlstorg of seizures and -
no neuropaﬁhologyvbut whose electraeneephalogram is not wmthin the normal
‘lemits are nob &ccepbeﬁ in the prasenb control group. buc will be used later

in the projeeted study.) _

001143

Document disclosed under the Access to Information Act
Document divulgué en vertu.de la Loi sur Faccés & linformation

A



Document disclosed under the Access to Information Act
Document divulgué en vertu de la Loi sur Faccés & linformation

-6~ o

3, Fomily-stndies. When a suitsble probend is found, both idicpnthie

or control, & family and &edical higtory iz token by interviewing the father
ond mother. Iu the family history information is obteined about the (I}
grandpurents, {(IX) the patoraal an&_m;terhal uncles and aunts, {III) the
paternel and metornal ccusins, and (IV) the siblings and nieces and nepheﬁs
of tho probands.

.2 detailed étudy ineluding a nourclogical exsmination and gleet’?o-
encophtnlozrephic ooudy of the purents and all available siblings is made. | ‘
tn effort is mnde to subsbantiste all reporis of history ol convulsive dis-
ovders by writing to the hospitals or physicians concerﬁed.

4 43 to bhe noted thuat the same progedures are underizken with the

i

family of epileptics as with the fewnily of nene-epileptic bospital patients,

) no
and that there arcnbiuses of solectione

L« Paychintric studiss. The Poyehiatry Deparisent under the direetion

of Dr. Taylor Stotten, is conducting psycnometric studies on both the epileptic
h"p rb
and control probenés. This uortion of the investigation will smnswer the
guestiion of whothor epileptics of the idioputhic iype suffer any menhal
detorioratlon.
5. ELG studies. The slsctroencephelepraphle tracings ars read by
Pr. H. B. Jesper, Profeasor of UVxperimeniel ileurclogy, Lonuvresl lieurnlogical

Institute, without any previcus knowledge as to the putient’s family or

neurslogicul history.

LK DONE BEFCRE GRAND A5 -CBIATMNED

Before this grant wasn obtained; Dr. F. C. Prager anttended the
epilepsy clinic of the Montreal euroleogical Institute &nd collected & number
of pedigrees of epileptic pstionts. This was done in order Lo get wn ides

o the problems involved in & sibudy sueh as the ono which eventually was unden-
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taken. Although pedigrees collected only byiintorview of ; single family
meqber are unrelisble for geaetic analysia of diaeuses ag cépriciou& as epllepay,
the e?p@risnce gained waa most helpful in desig nmng the prasent prozrem in
steh @ way as to avazd some of the pitfalls in 4] w‘ich previcus workers have
:allen. -

-Dr. Je D, Hetrakos locéted and studied eight pairs of twins where
at ipast one momber has spilopay. The sygosity and ﬁoncoraance or discordance
': of these twiny havavhoen adequately eatablisked.. Dr. Motrakos is coﬁtinuing
t6 inveastigate all twins that come into the idiopx;'bhié or countrol series

outlined sbove.
RESULES

A progress repory for April to the end of Septesber 1952 has been
 submitted ssparately. Portions of this repori zre rapected here with some
“additional notoes,

1. History of seizures in Perents and Siblings. Table { shows the

relnbive fregquency of seizurus in the phromta andé oiblings ot tventy-eight
iﬁiopathﬁc and nins control familics,.. An.indiviaual i& clﬂshifled aa affected
if his seizures are not abiributed to:metabalie disorders,'hygteri&, ayncope
or carotid sinug syndromé. Indivxduals with vague and unsubatantiated bistory :
of seizures are omlttea froa this anrlysxs.

~ TAGLE I -

Freguency of Seizures. ln Parents and Siblings.

IRIOPATIIIC | CGE@TROL. | € P ,
Parents 165 (9/56) . | 1) (1_/18) 1 1.29 ‘-.30420 "_‘*‘”‘f %7’"
3iblings 185 (11/59) | - 4% (a/2e) | 2.89 ;10'-.05. W‘.if('
Total . 17% (20/115) 5% (2/42) 1,.07' 05,02
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" In the idiopethie group,uniueltﬁ fathors and'& mothors) or.

.léﬁjof the perants gaﬁe.a definite hiatory‘of selauTes.  Ih‘the contrél_

group only bhe motnerlor 6% of the parents gave e 3uhstantidﬁ§ﬂ history

of seizures. | - |

- .\On the ﬁasis of-a dhi-&ﬁuure teot (2 x 2 table) the‘increaseﬂ

froq&ency ot séizufes>among the parents and sibiligs of idlopathic pro=

bands over‘tﬂmt fouﬁd &mong»tha parents-anﬂ siblings of the control prb-.

bﬁnda is pnot signifieant when parents ahd,aiblings are éonsidercﬁ separately-'.'
However, when fhe”pureﬁﬁa and siblings @ﬁe considered togeﬁher the incidence -
of selzures .in thenidiopathic'groﬁp (i7%) is signillcantly highar_(p = 405e402)

. then Lhet in the cdutrql-grouﬁ (5%is: | |

2¢ History of Seizures in Tistant Reletivesg Pablse 2 shows the Tole

ative freguency of seizures. {as obtained by interview aith.thé parents of
the proband) in the grandpsrents, uncles aund eunts, and cousing of the 37
probands mentioned above. So fer, some sffected grandparents (2/106 plus 6

others with @ vague history) and cousins (13/342) huve been found among the

-Frequency of Seizurss in Distant Relatives

IDIOPATHIC | - GONTROL 'S B »
Grandparents 149% (2/106) | 0s0% (0/36) | = . .
Uncles_&hd fants 3e2% (8/249) -iluOﬁ (9/82) 7$é3 0OL=s001
 Goustns | a8t x| ook to/) | - | -
Total . 303 (23/697) | 4e35 (9/209) | 0ak8 | o50me30
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idiopathic group but not among the control group. .Beéause the -

"AffPocted-Control” class in these tmo groups is_zero, tho standard

-

Xa-square tost is not valid, but it weems obvious that the differences

The froqﬁency of seizures in the ﬁncles and eants of the
control groﬁp'(ll.oﬁl is aignificantly higher (p = .01;.001) than in
the idiopathic group (3e2%)e This éntire difforence was broyzht about
by the fact bh&t in one of the nine coatrol fam;liéé; seven out of the .

nine maternal uncles and sunts presented a definite history of selzures,

- However, even with this femily included, the relative freguency of sSeizures

in the idiopathic (3e3%) and control group (4.3%) is not siznificently
different (p = ¢50=430) wheun the three groups of rolatives are considered
togethers

3, EIG Abnormslities in Parenss and Siblings. Table 3 shows the

relative froegquency of EEG abnormaiities_found among the parepss and

siblings of the idiopathic and control families. Borderline normals and

borderline abnormels were not included in this analysis. ¥ar too few

ErGYs of the conitrol gr;up'have beén done to date and eongequently the

two groups cannos be cﬁmpéfed adeguately. Howevar; it is of interest to
note at thié-time the high frsquéhéy'(55%)~cf Eli¢ abnormalities exhiblited
by the siblings of idiopathie probandse. ({&s the four canproi siblings

that wero tested were sll norhél, the standerd X?-sdﬁgre test was not dones)
When the parents and siblings ere considered togetﬁeb{‘the frcquency:of

FB0 ebuormelities in tho idiopathie group (31%) is 212 times as high as in

_the control group (14%); however, this difference is not & aﬁatistiéml;y-

significant one (p = +50¢30)e
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Freguency of FEG Abnormalities in Parents aud Biblings

IDIOPATHIG CONTROL X2 P
Parents 165 {5/52) " 33% (1/3) Debl o50=030
5iblinzs 55% {11/20) 0% (0/4) - =
Tobal 3154 {16/52) 145 (1/7)] 0.82 50w 30

PROPOSED ANALYSIS OF FUWURE DARA

At the pregent time the data collseted are too few for suitable

breakdown and sivatistical mnalysis. Percentages and & sigple Ke test weore

used above ou puoled duts in ordor $0 sce what teends if any, are indlenteds
Yhen more dato o coliected Lhe ifellowing breskdowns and analyses will be
done in order to answer questions relative 0 le

1) Sex Distribution s= mele and female probands, fathers and mothers,

brothers and sisters, estec., Will be considered sepurately in order
to deter@inc whether there is any difféfance in the sex distributiqn
ol epilepuy and whether or not thore are any sex-linked factors
involveds

2) Family Size and Birth Order fe bthe mean family size and the birth

order of the control and idiopathic probands will be compured in
order tu gee il birthesank is en jmportant snvironsental Iachor
in producing epllepsye

3) Antenatal, Hatal and Heonutel Histories 2o deotailed information

is being collected on the antenatal, natal ond neonatal higbories
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,of all probanﬂs ond their siblinus. This data will be

analysed and the idiopatnic and eonbrol groups compared in
order to ses if there are any signiricant antenatal, natal
or nsonatal factorse

Psyéhomebric Teoting e both the idiOpathic snd eontrol probands

are hested by*the Psychiatry Deparsment and their Inteliigence,
Svcial and Total guotients are obtained. A‘Qomparibon betweoen

the two groups will contribute some information on the quesiion

" of whether any mentel deterioration or whether any bshaviour

problems accompany epilepsy in childrene

Horedity of Gortical Dysrhythﬁia te Lennox, Gibbe and Gibba, (1945)

_have published data suggesting that the cortical dysrhythmia under-

lyinz the spileptic diathesis is inherited as a dendelian domiuant

factor. Al?houah in 1ater publicabionﬂ of these investiaatars, the

P

Meqdelian dominant theory 13 not- supporbed nevertheleas the idea of
an inheritad cortical dysnhyhhmia merits further investigations

Genetic chtors te this 1s “the main asnect of the project and when

sufficient data have heen~collected the question regarding the ime
porsance of h&rcdity 1n idiopathio epilepsy will be answered for if
a) tbe froqvency of seizures i stubistlcally hi@her in the idioe

patnic than 1n Lhe control group, then genetic Tactws are involved;

Cir however, b) the freJuency of seizures is not bignificantly dif—

ferent in tho two groups then it mudb be eoncluded “that epilepsy

, ﬂffacts 1ndividua]s at random and thet no hermditary fectors are

involveds

Yo annlyse the data here the standard sibship genetic Tormulae

{Weinberg, Fisher, HOQben. Haldéne, and others) will bo used &s it

becémas'necessmry. The Sequential Ana]ysy method,:, comparing =

paired individuals frcm the idiopathic anﬁ control 5roups is aiso 001149
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~ uander conaideration as & possible. analytical ﬁool; however at the

present tima there areAtoo fow individuale in each category to attempt

guch an analysiss

INDICATIONS VRGH FORK SO B

At the pr@denf ?ime ii;anpears-that 8 ha:ﬁditafy tuctor {or -
factorﬂ) in fhe euiology of "ididpathia® erilan 1y is indicated fop @
1 tha 3ncidanna of seimures &mohv tro nfreut« 20d sxb¢ings of
idlopﬁthlc prcbnnms is 3.4 times‘&s-hiah as in $he control group,
(statiﬁtically sipnlxicant et tha 5% Je»el). anﬁ 2) the incidence of |

FFG abnornalitiow in the pulUuLo &nd sib]inws of i&iOpaﬁhic.prabanﬁé

is 2.2 4imos as high os in the coﬁcrol Ty qulysl (nét statistically significant)e

REVERENCES -

le Alstrom, UeHe A study o epilepsy im its eclinical and social
and genetic aspecta. ﬁeta Paychiat. et ﬁburol. Supp+. _Ji §h284.
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an nereditary trai -Jaur.'ﬁeredity,gé; 233-243, 19456
3¢, lonnox, WeGe The heredity of epilepsy as told by relatives and
twings Jaur.lﬂmer.-Mad. Assoc. 1468 529—536, 1951w
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Project Noe 604-5-25 = Study of Genetics of Epilepsy

Report for April to the end of September 1952 22 /&Wg ‘/

/ 5

(A) ACTIVITIES:

The first month of this study was devoted mainly o

organizational problems. There were consultations with the

Department of Electroencephalography, Radiology, Neurology and .
Psychiatry, in order to coordinate the various aspects of the .
investigation. Up until the end of September the following

activities have been conducted: =

1,

Medical Genetics:

2»

{a)

Family histories: Forty-eight families have been

(b)

interviewed and a medical history has been obtained

on the siblings of the proband, his parents and grand~
parents, his maternal and paternal uncles and aunts,
and on his maternal and paternal cousinsa

Physical examinations: One hundred and thirty=two

(c)

physical examinations have been carried out; fifty-
eight on probands, thirty-eight on parents and thirty-
8ix on siblingss

Analysis of data: The data are tabulated daily as they

are collected and an analysis made whenever required.
A preliminary report was presented to the fAmericen
Human Genetics Society at Cornell University, Ithaca,
New Yorks This report (brought up to-date) is
summarized in section Be

Electroencephalograpvhy: One hundred and twenty-four EEG!s

32

have been done on probands and on parents and siblings of
probandss

Idiopathic and control probands 38
Individuals unsuitable d&s probands 18
Parents and siblings of probands 63
Repeated EEG's ' 5

124

Psychiatrys Forty-nine psychometrics (Intelligence and Social

Le

quotients) have been done; forty=five on probands, and four on
twin siblings of probands.

Radiolovy: Thirty=six skull X-rays have been dones

af"/"’
M

Continued seeoecose
k 001151
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Summary of above activities:

Femily histories
Physical examinations
Preliminary reports
Electroencephalograms
Paychometrics

Skull X=rays

(B) ANALYSIS OF DATA:
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(a) History of seizures: Table 1 shows the relative
frequency of seizures (not attributed to metabelie
disorders, syncope or carotid sinus syndrome) that
was found in twenty-eight idiopathic and nine suite

able control families.

TABLE 1

SEIZURES

Idiopathic ¥

Control «

Parents 16% (9/56)
Siblings 18% (11/59)

Total . 17% (20/115)

6% (1/18) 2[5
b (1)24) v/e
5% (2/42)

(b) Electroencephalogrephic abnormalities:

Table 2

shows the relative frequency of EHG abnormalities
(borderline abnormalities are not included) found
in the parents and siblings tested so far in the

twenty~eight idiopathic and nine control families

mentioned aboves

TABIE 2
EIEGTROENﬁEPHALOGRAMS
Tdiopathic Control
Parents 16% (5/32) 33% (1/3)
Siblings 55% (1.1,/20) 0% (0/4)
Total 31% (16/52) 1% (1/7)

001152
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At the present time the numbers are too small to

arrive at any definite conclusions, however, certain trends
are indicated because:

(a)

(b)

(c)

16% of the parents of idiopathic probands have
definite histories of seizures as compered with
6% of parents of control probands;

18% of the siblings of idiopathic probands have
definite, substantiated histories of seizures as
compared with 4% of siblings of control probands;

55% of the siblings of idiopathic probands show
electroencephalographic abnormalities. (Too few
ERG¢s have been done on parents and siblings of con=
trol probands; aud therefore, the percent abnor
malities found in the idiopathic group cannot be
adequately compared)e

At the present time, therefore, it appears that a hereditary
factor in the etiology of "idiopathic™ epilepsy is indicated
for: 1) the ineidence of seizures among the parents and
siblings of idiopathic probands is at least three times as
high as in the control group; and 2) the incidence of
electroencephalographic abnormalities in the parents and
siblings of idiopathic probands is at least two times as high
as in the control groups :

Respectfully submitted,

27 P R200CECIOTEING0 0B DO COBORY ¢ o =

Katherine Metrskos, M.Ds

v 4 '3INISNCPOs898PCTIRGEROGIOOIORED * o b

Julius D, Metrakos, PheDs
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" Project Nos 6045425 = Study of Genetics of Epilepsy
Report for April to the end of September 1952

' - (A) ACTIVITIES: - - = ‘ ' c——jégggiars,a>
_ " The first month of this etudy was devoted mainly $0-
. organizat1onal problems. There were consultations with the
Department of Electroencephalography, Radiology, Neurology and
- Psychiatry, in order to coordinate the various aspects of the
-investigation. Up until the end of September the follOW1ng
"aotivitiea have been conducted' ,

T

"1, Medical Geneticss

" (a) Fhmily hietories. Fbrtyaeight families have been -
: - intervicwed and a medical history has been: obtained .
- on the siblings of the proband, his parents and grand-
. parents, his maternal and paternal uncles and aunts,
and on his maternal and paternal cousins. '

- C . Ab) Physical exeminations: One hundred and thirty—two
: ‘ - . physical examinations have been carried out; fifty- B
.~ eight on probands, thirty-eight on parents and thirty-'
o 8ix on aiblings.

(c) 'Analysis of data: The data:are tebuleted'daily as they
" are collected and an analysis mede whenever required.
A preliminary report was presented to the American .
"Human Genetics Society at Cornell Uhiversity, Ithaca,
" New Yorks This report (brought up to-date) is
summarized in section Be

20 -Elecfrbencephaiography: _One hundred and twenty-four-EEG'e )
" -have_been done on probands and on parents and siblings of

'probande. L - - . : o f " L
.Idiopethic and control probanﬁs C 38
Individuals unsuiteble ds probands: =~ 18
-Parents and siblings: of probends - 63

- R , e Repeated EEG'S ) o
- SR T _ S ':. 124

S 3 Psychiatry} ‘Forty-nine psychometries (Intelllgence and Social
quotients) have been dons; forty-five on probands, and four on
twin siblings of probande. . -

- 4;7'Ra&iblegz:»fThirﬁyheix ekull_X7reye_rave_been.dohe-:’ i R S

1]
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Summary of dbove activiﬁies:f

Family histories

~ .Physical examinations
" Preliminary reports
Electroencephalograms
" Psychometrics
Skull X-rays

{B) ANALYSIS or DNTA.

(a) History of geizures:
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Teble 1 shows the relative

frequency of seizures (not attributed to metabolic '
disorders, syncope or carotid sinus syndrome) that .
was found in twenty-eight idiopathic and nine suite.

able control familiess

TABIE. 1
_ SEIZURES
Idiopathic ) Control
Parents | 6% (9/56) 6% (1/18)

Siblings 1077 8% (11/59) b (1/24) |
| Totel 174 (20/115) 5% (2/42) »‘4,7@7%
‘  ($) Electrdéncephalogiaphic abnormalities: Table 2

Bhows the relative frequency of EIG abnormalities
(borderline abnormalities are not included) found
. in the parents and siblings tested so far in the.
twenty-elight idiopathic and nine control families
mentioned aboves .
TABIE 2
- BLECTROBNCEPHALOGRAMS
) Idiopathic Control
. . ’ - ,
Parents WiL‘ 16% (5/32) 33% (1/3)
- Siblings 55% (11/20) 0% (0/4}
 Total ’30,77 C % (16/52) - Lk (/)

3 continued L XX RN NYY Q001 185
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(c) CONCLUJIONS’

- At the present time the numbers are too small to

RN

. arrive at any definite conclusions, however, certain trends
are indieated because: _
‘ (a) 16% of the parents of 1d10pathic probands have
eXinite histories of seizures as compared with .
% of parents of control probands,,

(b) 18% of the aiblings of,idiopathic probands have
' definite, substanticied histories of seizures as
compared with 4% of siblings of control probands;
~(e) 55% of the siblings of idiopathic probands show
electroencephalographic abnormelities. (Too few
‘BEG's have been done. on parents and siblings of cone-
trol probands; and therefore, the percent abnore
malities found in the 1diopathic group ¢annot be
adequately compared)e
At the present time, therefore, it appears that a hereditary
factor in the etiology of "idiopathic“ epllepsy is indicated
fors - 1) the incidence of seizures among the parents and
siblings of idiopatiiic probands is at least three times as
high as in the control group; and 2) the incidence of
-electroencephalographic abnormalities in the parents and
8iblings of idiopathic probands is at least two times ag high -
as in the control groupe : .

Respectfully submitted,

0000000000000 000000080

Katherine Metrakos, M«Ds

Julius D. Metrakos, Fh.De
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‘ Director, Heslth Insursnce ‘Studies : ‘ 604m5=25

From: Mental Heelth Division - ‘ Feb. 6/52

~ -, Study of Genetics of Epllepsy (McGill Uhivarsity) -
Quebec Projects Technical Evelustion.

A Prograss Report received on this project has been reviewsd
by competent appraisers and considersd by the Subcommittee on Reseerch..
This project eppears to bs of velue in the montel health field but epllepsy
has already hed consldersble investigation in respect to the heredity
factor. Even 1f the present study were to solve the problems referred to
by the investlgators it is doubtful that this would have applied clinical
significence., There is, however, a great need for gornetic work in the
field of psychistry and as there are very few genbticisls in the country
end as it 1s necessary for these genétlclasts to become femiliar with the
field of psychietry it would probably be helpful for them to start this
project with the hope that they would later be eble to study psychiatric
problems of much graster significence, The followinz commenis are made
on thelr submission: It is poseible thalt the study as outlined by the
grantes will have the seme defects as the studies which they have discussed
in their submission. It is suggested that they should use the following

' procedura: (1) Semple at randem children in the specified age~group living
in Mobtreal; (2) classily the children sampled as epileplic or nonwepileptic;
(3) 8ub=gemple at random the nonnapileptics &b & sampling rate that will
produce & group .epproximately equal in sige to the epileptic group; (4)
exemino the relatives of the epllepiic and nonwepllepiic groups in accordance
with the stipulated procsdure.

It will elso be necessary for the plan of anelysis of data
to be clearly outlined so that 1t will be possible to estimetée the amouni
of data which must be collected. _

: In this tjpe of project it eppeara thabt the statistical
analysis of data is at least as importent &s the collaction of the medieal
date and it is recommended thal the grantees should intimately involve g

. qualified statistician in the Depertment of Hathomatics (8.g.y Dre Re A,
Bredley) of 4cGill University. Provided that those matters ére brought
to the attention of the grantees the Committee recommenda thet this
_oroject be approved. .

Ce Ao é.o.bert;s’ M-Do '
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A STUDY OF Q4B GEXEQICS OF EPILEPSY, SUB  menicTR LA

Children's Hemorial Hospital and MeGill University, Hontreal.

Purpese. To decide whether or not the immediste relatives of patients
with “1diopathic” epilepsy are more likely to have epilepsy or cortical
dysrhythmias than the immediste rolatives of persons without epilepsy

or cortical dysrhythmia cilncn from an otherwise comparable population, /)

Lrgvious uark.
Tor many years Lemox (4) has been the outstanding authority

on the inheritance of epilepsy. IHis results show g higher - than =
normal incidence of epilepsy in the relatives of epileptics, that thie excess
is greatest in the families of patients with  idiopathic” epilepey, but
is 86111 significantly greater than normel in the families of patients
with “symptomatic” epilepsy, His figures are based on a very large
nusber of patients, and his estimate of the incidence of opilepsy in the
*normal' population is based on the figures of the U,8, draft in 1917 and
1942, This evidence for a hereditary predisposition to epilepsy is
supported by studies on 122 twin peirs in which it is shown that the
congordance rate for monosygotic pairs is higher than that for dizygoetic
pairs,

Unfortunately Lemwx's data are open to some eriticism, d4bout
one third of his patients were referred to him by other neurclogists, who
knew he was interested in "fanilial” cases, This procedure is very
1iable to bies the data, eince it is our experience that cases with a
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positive family history ere mmch more likely to be referred than )(
‘sporadie’ cases, Thue the incidence of epilepsy in the relatives
of the index cases is lisble to sppear unduly high, The pleture is
further confused by some uncertainty as to the criteria by which a
disgnosis of epilepsy can be made, The twin data may also be blassed,
eince the proportion of monvzygotic to dizygotic pairs is far higher
than that which occurs in the normal population, This suggeste that
the twins were selected by some c¢riterion other than that one of the
pair had epllepsy. If so, it is possible that concordant peirs may have been
more likely to be selected than discordant pairs, FMurthermore, the
data can be oritiocized becsuse they did not take into account the age
distribution of the relatives, and singe the incidence of epilepsy 1
varies with age it is not fair to compare the incidence in relatives of
epileptics with the U,5, draft flgure, based on persons with a different J
age distribution,
Lennox has also published data suggesting that the cortical
dysrhythnia wnderlying the epileptic diathesis is inherited as a
lendelian dominant factor, Although his later publications do not it
his theory as well as the carlier ones did, the idea of an inherited
cortical dysrhythmia seems sufficiently well substantiated to merit
further investigation,
Recently Astrom {1) has challenged Lemox's position by
publishing data, based on a large number of Swedish patients, purporiing
to show that the incidence of epilepsy is the same in the relatives of
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persons with "Sdiopathic” epilepsy, with "symptomatiec” epilepsy, or
with no epllepsy at all, @his view, if true, would necessitate a
major reorientation of mediical thought on this subject, IMHowever, it
eeoms that there are some possible weaknesses to this study as well,
Steinberg (5) has pointed out that some biss may have occurred due to
the fact that not all the patients originally selected as index cases
were followed up, This, in our opinion, does not constitute as (reat
@ bias as that in Lem@x's series, but my be important, nevertheless,
Furthermore it has been uhmm (1bid) that the incidence of epilepey in
the sibs of index oamses is higher if one parent is epileptic than if
both parents are normal, & fact not pointed out by Alnw:n. and suggesting
that genetic factors do play a part in the eticlogy of éslm.

The existence of two directly conflicting opinions, both
supported by massive data, on a subject of such great medicel importance,
renders it desirable to have the question reinvestigated by en independent
group, In lontreal there existe o worlde-renowned neurclogical centre,

a children's hospital tremting a large group of epileptice snd a medical
genoticist, ©Such a fortunate combination of ciroumstances provides a
unique opportunity for us $o contribute to the understanding of the
genetiecs of epilepsy.

Zlan of lepeaxgh.

1., BSelection of yrobands. It is proposed to begin our investigation
by choosing for probands patients with reourvent petit mel or grand mel
seizures and the spDike-wave E B G pattern characteristic of idlopathie”
epilepsy, with no obvious neuropathology, This is the group most widely
acgepted as showing a hereditary tendency, and it ie felt that choosing
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probands by these uMﬂc and eh.i_octm eriteria is the nosteffieient
ard quickest way to get a positive answer to the question of whether
opllepsy and/or cortical dysrhythmia are abnormelly frequent in the
relatives of patients with “idiopathic” epllepsy, An adequate group

e N

of such patients is suimio at the E;urology Clinic of the Children's
Hemorial Hospltal,

2. Fgmily-ctudy. A1l the available siblings and both parents of each
probsnd will be visited, and data will be colleoted on the medical
history relevant to selzures, migraine and allergy. In additionen EE G
will be done on each member of the family (ae defined above) using
hyperventilation and photic stimmlstion, Psychometric tests will be
done on all epileptics and individuals showing cortical dysrhythmiae,
Other observations will alsc be recorded relative to physical characteristics
such as body build, hair color and eyecclor, to look for possible
constitutional factors related to the “epileptic diathesis”,

3. QControls, The same procedures will be undertaken with the relatives

of a group of noneepileptic hospital patients without cortical dy-rhythmias,
of a simllar age group., This is the most difficult, but also the most
eritical way to control the experiment and gets rid of the age~distribution
difficulty, .

4, [Desylts. Let us assume that the E B G set-up could handle 600 & B G&'s
in two years for this project. If these were equally distributed among the
epileptic and control families, and allowing 6 members per family this

would mean 60 families for each group in two years, 'ith this number,
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the following results could be obtained,
a8, Lennox's theory of the inheritance of cortical
dysrhythmia could be checked, If the control
ingidence is 10%, and the incidence in sibs of
epilepticsarproaches 504, and the ingidence in at
least one parent a proaches 1004 as Lennox elaims,
a group this size could positively support or deny
this claim,
b, If the control incidence of seizures is 0,5%
ani the incidence in the sibs of epileptice is 5%,
one would expect to find in the above group 1 or 2
“epileptics (60 x 4 x 0,5%) in the families of the
controls, and 12 epileptice (60 x 4 x 5%) in the
families of the epileptics, Although this is an
inadequate number for proving anything sbout the
inheritance of seizures, it should give a good
indlcation of how a larger series would turn out,
0. Any well defined conatitutional differences
between epileptics and otherwise comparable none
epileptiocs should be detectable in the ”timo& 2
sample, '
It ie estimated, therefore, that certain positive results
gould be obtained in two yesrs of study, but that it would probably
take about five years, with the existing facilities, to answer
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completely the question asked, If the results of our study and
ciroumstances are favorable, tho programse might be expanded to
include other types of epilepsy and other age=groups,

6, Persoumel. J. Preston Robb, K,D., O, H.50., Director

of the Department of Heurology of the Children's Memorial Hospital,
Registrar, lontresl Heurological Institute aend Director of Neurology
a8t the Queen lary Veterans Hospital will supervise the neurological
aspects of the work,

¥. Clarke Fraser, PhD., 4.D,, Director of the Department
of ledical Genetics of the Children's Hemorial Hospital end MeCGill
University, and Assistant Professor, Department of Uenetics at MoGill,
will supervise the genetic aspects of the work,

Katherine Metrakos, i,D,, is working as a Research Fellow
on the programme snd will undertake the main responsibility for
contaeting and examining patients and coordinating the activities of
the neurology ¢linic, & B G department and psychology department, She
will handle some of the medical aspeete of the cases, preseribing
medications, %o

Juliue Metrakos, Ph,D.s who is studying the occurrence of
various disesses in twins will investigate any twins discovered during
the study, and will assist Dr, Ketherine letrakos with the genetic
asposts of her work,

K, Tukel, #.D,s Supervisor of the ¥ E G department,
Children®s Memorial Hospital, will undertake the recording and
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interpreting of the E B G's,
7o Hork alresdy done.
Dr. ¥raser has attended the epilepay olinic of the
Hontreal Neurological Institute regularly during the past year,
and hae ¢ollected a number of pedigrees of epileptic patients, This

was done in order to get an 1dea of what problems may be encountered
in g study such gas the one proposed here, Although pedigrees
collected only by interview of a single family member are wireliable
for genetio analysis of diseases as capricious as this, the experience
gained may be helpful in designing the present program in such s way
a8 %0 avold some of the pitfells which previous workers have fallen
into.

Dr, J. Uetrakos has slready located and is studying 8
eplleptic twins, and hopes to obtain more cases during the proposed
study, 4All adegquately studied cases of twing solected because at
least one of them is epileptic avre of great value in assessing the
role of heredity in the etiology of epilepsy.

br, K, Metrakos has surveyed the records of the Children's
Memorial Hospital, has found Tifty cases of convulsions which comply
with the criteris outlined gbove, and hae begun taking the Family
Histories of some of those ocases,
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