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Summary. Events which might have a causal significance for epilepsy were
collected from the obstetrical case reports of 100 epileptic children who were
born in four hospitals in a large town. 100 healthy children of the same age,
who had been born in the same hospitals, served as a control group. The
differences were worked out by means of the Chi square test and where small
numbers were involved the Yates theory was used. It indicated that some
possibilities of damage (e.g. higher age of the mother at birth, toxemia of
pregnancy, premature birth, heavy weight at birth) are important either with
respect to all patients or to the different types of attacks, whereas other factors
(e.g. abnormal positions, instrumental delivery, coiling of the umbilical cord)
whose roles are likewise never usually doubted, can be neglected. Exogenous
reactions were found most frequently in the case of patients with grand mal
and focal attacks, although, as was expected, they were missing in patients
with absences, whose main genetic nature is known. It is pointed out that only
with extreme caution may the various possibilities of damage be found
responsible for epilepsy in children in general or for the individual types of
attacks.

Key words: Epilepsy - Seizures in childhood - Etiology - Obstetrical records
in epilepsy.

Zusammenfassung. Es wurden aus den geburtshilflichen Krankengeschichten
von 100 epileptischen Kindern, die in vier Kliniken einer GrofBstadt geboren
wurden, die Ereignisse erfalit, die fiir das Leiden ursichlich Bedeutung haben
konnten. Als Kontrollgruppe dienten 100 gleichaltrige gesunde Kinder, die in
denselben Einrichtungen geboren wurden. Die Unterschiede wurden mittels
des Chiquadrat-Tests berechnet, bei kleinen Zahlen die Korrektur nach Yates
eingefiihrt. Es zeigte sich, daB} einige Schidigungsmaoglichkeiten (z. B. hoheres
Alter bei Geburt, Schwangerschaftstoxikose, Friihgeburt, hohes Geburts-
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gewicht) entweder hinsichtlich des Gesamtkrankenguts oder bestimmter An-
fallsformen von Bedeutung sind, andere Faktoren jedoch (z. B. Lageanoma-
lien, instrumentelle Geburt, Nabelschnurumschlingung), deren ursichliche
Rolle in der Regel ebenfalls nicht angezweifelt wird, per se weitgehend ver-
nachléssigt werden konnen. Exogene Einwirkungen wurden am hiufigsten bei
Patienten mit Grand mal und fokalen Anfillen gefunden, fehlten aber
erwartungsgemaf vollig bei solchen mit Absencen, deren vorwiegend gene-
tische Natur bekannt ist. Zusammenfassend wird nochmals darauf hingewie-
sen, daB} die verschiedenen Schidigungsmoglichkeiten nur mit aller Vorsicht
fir die kindlichen Epilepsien insgesamt und die einzelnen Anfallsformen
verantwortlich gemacht werden diirfen.

From the etiological point of view a distinction must be made between genetically
conditioned and symptomatic epilepsy. The increased occurrence of seizures in the
families of epileptics [7, 13, 28, 52, 69], the examination of twins [19, 63, 64],
electroencephalographic examinations of families [11, 12, 21, 30, 34—36, 42, 67,
70, 80] as well as the occurrence of epileptic fits in neurometabolic and
degenerative diseases of the brain [88, 96] indicate the importance of genetics.

Exogenous factors in the realm of brain damage in infancy and childhood can
lead to epilepsy. The damage can be caused during the pre-, peri- or postnatal
stages. It is only rarely that the cause of the suffering is explained by laboratory
chemical (e.g. phenylketonuria), serological (e.g. toxoplasmosis, listeriosis, zyto-
megalia), CSF examinations (e.g. meningoencephalitis) or pathological anatom-
ical findings (e.g. neurodegenerative diseases). As a rule we must depend on the
anamnesis.

Considering all possible causes of the disorder—the individual types of attacks
to varying degrees of frequency—we were able to find factors in from 57% to 87%
of the cases (Fig. 1), which might have been responsible for the complaint [28].
One had to realize immediately that not every possibility had any basic con-
nection with the complaint, especially as many children are known to have
developed perfectly normally after such disturbances. It was also shown that even
in the case of absences, which are predominantly genetically conditioned, factors
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Fig. 1. Exogenous possibilities of brain damage with the different types of seizures
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were found in 63% of the cases which only intensified the uncertainty about their
etiological importance.

We recently compared the case histories of 422 epileptics with those of 150
healthy children of the same age and determined statistically the differences
between the individual possibilities of damage [31]. It was found that both in the
number of all patients (10.2%) and the various kinds of attacks (5.6%—13.5%)
the occurrence of seizures in the families of patients was greater than was in the
families of the control group (0.6%), which underlines the importance of genetics.
There were also numerous exogenous factors which must be etiologically
responsible partly for the number of all patients and also more so for the various
kinds of attacks. On the other hand it was concluded that no statistical significance
could be secured for some factors whose importance is never normally disputed.
Finally it suggested that a definite difference between genetically conditioned and
symptomatic epilepsy is no longer true, but rather the exogenous lesions frequently
represent the realization factors for genetically conditioned epilepsy.

This article examines the obstetrical case reports about the course of preg-
nancy and birth in mothers of epileptic children and compares them with those of
healthy children of the same age.

Methods

During the years 1964 to 1967 100 children were treated in the outpatient department.of a
university children’s clinic, all of them having been born in one of four gynecological hospitals
in a large town. Pre- and perinatal factors which could have had a causal importance on the
complaint were collected from the obstetrical case reports of these children. We used as a
control group 100 healthy children of the same age from a kindergarten and an elementary
school, who had been born at virtually the same time in one of the four hospitals. Any
possibility of damage during pregnancy and birth was collected from their case reports.

The frequency of the different exogenous disturbances was presented in the original and as a
percent and the differences between the number of patients and the control group were
worked out statistically by means of the Chi square method. In the case of small numbers
the results were based on the Yates theory. In order to be able to work out the different
statistical significances, the following symbols in Table 2 haven been chosen: P<0.05=(a),
P<0.025=(b), P<0.01=(c), P<0.005=(d), P<0.001=(e), P<0.0005=(f).

Clinical Material

Of the 100 epileptic children 24 suffered from pure grand mal, 26 from pure abortive grand mal,
11 from typical and abortive grand mal and 13 from each of the following: infantile spasms or
atonic-akinetic seizures, absences and focal attacks. Among those suffering from absences there
were 5, from infantile spasms or atonic-akinetic seizures there were 3 and from focal attacks
there were 4, who also suffered from grand mal, so that of pure and combined attacks together
there were 73 patients who suffered from grand mal. It was determined from the case reports of
the outpatient department and as far as available from those of the clinic, that seizures were
found in 28% (including those suffering from febrile convulsions) of the relatives of the patients
and that more than half of the patients (54%) had their first seizure during the first three years of
their lives and only 8% after their tenth year (Table 1). 32% of the patients suffered from some
mental retardation to varying degrees, 60.6% had become free of attacks because of anti-
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Table 1. Age at the time of the first seizure

Age years 1 1-3 3—6 6—10 =>10 Totals
All epilepsies 22 32 19 19 8 100
Grand mal 8 16 5 10 4 43
Abortive grand mal 9 13 7 9 3 41
Absences — — 3 9 1 13
Infantile spasms, 10 2 1 — — 13
atonic-akinetic seizures
Focal attacks 1 4 4 3 1 13

epileptic treatment. 52% of the patients were registered as having EEG hypersynchronous
activity, 17% had unspecific pathological changes (diffuse changes, unspecific foci etc.) and 31%
had normal EEG activity. The individual forms of attacks were to be recognized from their
different findings as is to be expected.

Results (Table 2)

With regard to the social status of the mothers of epileptic children it is to be
noted there were basically fewer intellectuals (4%) and more working women
(30%) than in the control group (10% to 25%); however, statistically this dif-
ference is of no significance. All other classes (office workers, manual workers)
were represented by roughly the same number. The mothers “without a profes-
sion” were housewives.

The mothers of the patients were, on the average, older than those of the
heaithy children. Altogether 4% of the mothers of all epileptic children were over
40 years of age (P < 0.05) and among the mothers of children with grand mal 6.6%
(P <0.05) were over 40 (control group 0%). Among the children with grand mal
there were more mothers between the ages of 30 and 40 (34.4% = P < 0.05) and
fewer between the ages of 20 to 30 (50.8% = P <0.05); in the control group the
percentages were 20 and 70% respectively.

In the case of the mothers of the children with grand mal, miscarriages before
the pregnancy in question occured more often (21.3% =P <0.05) than in the
control group (10%). The preceeding frequency of premature births was roughly
the same as for the mothers of the healthy children.

During the course of pregnancy toxemia and eclampsia played a big etiological
part in the case of the mothers of children with grand mal (9.8% =P <0.01),
infantile spasms and atonic-akinetic seizures (15.4% =P <0.005) as well as the
number of all patients (9% =P<0.01; control group 0%). The mothers of
children with grand mal (6.6% =P <0.05) had hemorrhages which are of
significance (control group 0%). The differences in the cases of the symptoms of
“nausea” (0%—7.7%; control group 1%) and “pyelitis” (0%—7.7%; control group
4%) were not statistically guaranteed. Altogether, difficulties during pregnancy
for the mothers of children suffering from any kind of attacks were noticeably
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more frequent (7.7%—24.6%; control group 5%), the only statistical certainty
being in the case of those suffering from grand mal (24.6% = P <0.0005) and the
number of all patients (21% =P <0.001).

Within the sphere of the course of birth, the various positions out of which the
child was born (vertex, pelvic or transverse presentation) should be without
importance. Also the decrease of the child’s heart beat as a single symptom,
coiling of the cord, as well as manual expression, played no role. Certainly the
healthy children were more often born by spontaneous delivery (94%) and rarely
by section (1%), forceps delivery (2%) or vacuum extraction (0%), but there were
no real differences from the births of epileptic children (88%, 4%, 3%). Among
the possibilities of brain damage a lengthy birth must be taken into consideration
in the case of focal attacks (38.5% to 8%), of which the occurrence in the case of
the children with grand mal (13.1%) and epilepsy in general (13%) in their turn are
statistically of no significance. The frequency of premature and small-for-date
babies (weight at birth 2500 g and under) is in the case of grand mal (13.1% =
P <0.05), focal attacks (7.7% = P < 0.05) and also in the number of all patients
(9% = P < 0.05) greater than in healthy children (4%). Weight at birth over 4000 g
of children with infantile spasms and atonic-akinetic seizures (15.4% to 10%) was
increased (P> 0.05).

Postnatal 95% of the healthy children were completely unremarkable, whereas
only 78% of the children later to become epileptic were (P<0.0005); the dif-
ferences in the cases of grand mal (75.4% = P < 0.0005) and infantile spasms and
atonic-akinetic seizures (76,9% = P < 0.025) were statistically backed up, not those
in the cases of absences (84.6%) and focal attacks (84.6%). A delayed established
pattern of breathing was often registered in children with grand mal (14.8% =
P <0.05) and in those with infantile spasms and atonic-akinetic seizures (15.4%)
and epilepsy in general (12%; control group 5%); asphyxia was often noted with
grand mal (9.8% =P < 0.01), focal attacks (15.4% = P <(.05) and the number of
all patients (10% = P < 0.005; control group 0%). 86% of the healthy children, but
only 77.8% of those with grand mal (P <0.05), 7.7% of those with focal attacks
(P<0.0005) and 72.7% (P <0.025) of those with attacks in general were born
within the normal date (+ 14 days). A premature birth was often found in children
with focal attacks (81.8% = P < 0.0005; control group 7.5%) and the number of all
patients (13.6% =P <0.05) and a late birth was found (control group 6.5%) in
grand mal (18.5% = P <0.025), focal attacks (7.7% =P <0.05) and attacks in
general (13.6% =P <0.05). As the children at the time of the drawing up of the
results (1964—1967) were in different age groups, neither Apgar scores nor exact
neurological examinations were used when some of the sick and the healthy
children had just been born, so that this parameter could not be referred to, as
interesting as its comparison would have been.

Discussion

As regards the methodology is must be made clear that the individual parameters
for the case histories of the patients were taken from 4 different gynecological
hospitals; nearly the same documentation however was guaranteed because some
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of the medical superintendents and assistents who worked with them had come
from the university gynecological hospital. In the control group importance was
stressed only with regard to the same age; other points worth noting (sex, social
position etc.) were not referred to especially as a choice would have had to have
been made. From this it is to be assumed that the healthy children represent the
average of a normal population.

With regard to the social status, we had to concern ourselves with the
mother’s profession because the father’s was not always given. The known
experience {2, 19] is confirmed, although it was not statistically proven that there
were more mothers of epileptic children who were workers (30% to 25%) than
there were intellectuals (4% to 10%). Unfortunately there was never any
distinction made between skilled and unskilled workers, which would doubtless
have shown some interesting differences.

The mothers of epileptic children are on the average older than those of
healthy children, a fact which was proven partly by the number of all patients, but
above all by cases of grand mal. While mothers between the ages of 20 and 30
were more often to be found among healthy children, such differences did not
exist with regard to mothers younger than 20 years of age. Thus the obstetrical
experience is confirmed, that multipara of 35 or more years of age and primipara
over 30 years of age have an essentially higher risk [39, 56]. This could be
attributed partly to the smaller elasticity of the soft parts at parturition and partly
also to the increasing rate of premature or dysmature children accompanied with
and without insufficiency of the after birth [56]. In several cases one could also
think of an increased rate of malformations including chromosome anomalies. It
has been reported that a certain number of children suffering from infantile
spasms [33] and absences [67] were born to older primipara and in both cases the
greater age of the mother at birth was seen to be very important [52, 67].

Since toxemia of pregnancy and eclampsia occurred in 9% of the mothers of
all patients studied, in 9.8% of those with grand mal and in 15.4% of those with
infantile spasms and atonic-akinetic seizures, which is far more frequently than in
the control group (0%), this would appear to be of essential causal importance.
They not only lead to increased intrauterine [17] and perinatal mortality [4, 81],
but they also cause and even increase the possibility of brain hemorrhage and
asphyxia [10]. Through the added birth of babies, premature because of toxemia
[14, 54], additional damage may also develop. In the literature on epilepsy there
are reports, without control groups as a rule, on the increased occurrence of
nephropathy and pre-eclampsia in mothers of children with infantile spasms [53,
82, 99], atonic-akinetic seizures [60], grand mal [27] and absences [25].

Of the hemorrhages during pregnancy, those due to placenta previa shortly
before birth should be of great importance as this could lead to brain damage as a
result of anemia and shock [56, 92]. Hemorrhages during the whole pregnancy
experienced by mothers of children with grand mal (6.6%) were far more frequent
than in the control group (0%). In the literature one can also read of hemorrhage
during pregnancy in mothers of children with grand mal [27], infantile spasms
[53, 82] and absences [25, 52].
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Even if increased abnormalities are described after hyperemesis [74, 85], this
does not lead to epilepsy. The cases which are mentioned in the literature
[25—27, 51] should occur only within the range of normal frequency.

Even pyelitis and cystopyelitis, which are mentioned by some authors as
occuring in mothers of children with absences [25, 52], play no role etiologically.
In our patients they occured in 5% of the cases and in the control group in 4%.

Complications of pregnancy altogether were increasingly found in the mothers
of children with all kinds of attacks (7.7%—24.6%; control group 5%), but the
statistics could only be proven in the number of total patients and grand mal.
Very rarely were they found as reported by other authors [7, 37, 43, 67] in patients
suffering from absences (7.7%). Prenatal damage was found by us in all epilepsies
in 21% and by Bamberger and Matthes [7] in 16% of the cases. In the case of
infantile spasms various authors [26, 51, 53] found they occured with greater
frequency.

Although abnormal positions are an added risk [62,83,86,91] which increases
even more in the three times higher rate of premature births among those born
with a pelvic presentation [44, 93], they occured no more frequently among the
epileptic children than among the healthy children (4% to 3%). One suggestion
about the increased occurrence of breech presentation for epilepsy in general [7]
and absences [20], could not be confirmed by Doose [37] and Janz [52] with
regard to absences. We worked out the result of 4% for the occurrence of
breeches in the number of all patients and 0%—7.7% for the various types of
attacks (control group 3%). Position anomalies today probably no longer play
any role, etiologically speaking, because if difficulties are expected or develop at
birth, the baby will usually be born by cesarean section.

Although hypoxia is considered the chief cause of the birth “trauma™ [22, 23,
32, 56, 94], a slowing of the baby’s heart at birth occured no more frequently than
in the control group (7% to 6%). However there was asphyxia, which in the
opinion of numerous authors [40, 55, 56, 68, 69, 78, 87, 90] can lead to severe
cerebral damage, more often in those who have any sort of attacks, especially
those with grand mal (9.8%), focal attacks (15.4%) and epilepsy in general (10%;
control group 0%). Epileptologists also describe asphyxia as more frequent [26,
52, 53, 60].

Brain damage and pathological EEG findings are said to follow forceps
deliveries [47, 48, 59, 72, 73] as well as vacuum extraction [6, 16, 41, 47, 48, 66].
Bajard and Huber [6] have noticed that babies born by vacuum extraction
develop convulsions in 2.6% of cases. However there were no control groups to
compare with in their investigations. It indicates [8, 75] that forceps is relatively
harmless when used as outlet forceps. Toxic brain hemorrhages are not at all rare
after secondary cesarian sections [56], and after primary sections only quite
isolated, traumatic cases of cerebral hemorrhage are seen [15, 57]. It is therefore
no wonder that the individual authors write about instrumental deliveries as
causing the various kinds of attacks [7, 25, 26]. However, from our present in-
vestigations we are able to report that statistically these occur no more often than
in the control group. And manual expression, which has been replaced by other
methods in modern obstetrics, plays no role either.
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A lengthy birth has been noted often in the case of epilepsy in general as well
as with grand mal and focal epilepsy, although differences between them and the
control group (8%) can only be statistically backed up in the latter cases (38.5%).
Brain damage is said to occur not only after too quick a birth [8, 98], but also
after a very long one [24] and even after a birth has been artificially prolonged [ 18,
50]. Not only infantile spasms [26, 53] and grand mal [27] but also epilepsy in
general [7] were noted to occur after prolonged births.

Cerebral damage after premature and low birth weight births is not at all rare
[1, 3, 46, 49, 58, 61, 65, 76, 77, 89, 97]. The more underweight the children are, the
worse the damage [45, 58, 61]. Various authors [9, 68, 71} have pointed out,
however, that it is not just the immaturity that leads to brain damage, but birth
injury must have occured. Premature babies are therefore often noted to suffer
from various epileptic attacks later on [5, 26, 27, 37, 52, 53]. In the examinations
under consideration we found the birth weight 2500 g, or less, more frequent in
children with grand mal (13.1%) and in the number of all patients (9%) than in
the control group (4%). However, the differences are only statistically proven in
the cases of grand mal. Considering the problem from the point of view of the
date of birth, it seems that focal attacks occur because of a premature birth
(81.8%; control group 7.5%) and grand mal because of a late birth (18.5%;
control group 6.5%). A normal birth date (+ 14 days) was registered far less
frequently in the number of all patients (72.7%) and in those suffering from focal
attacks (7.7%) than in the healthy children (86%).

95% of the healthy children had no postnatal problems, whereas only 75.4%
of the children with grand mal, 76.9% with infantile spasms and atonic-akinetic
attacks and 78% of the number of all patients had no such problems. The
difference between the children with absences and focal attacks (at present 84.6%)
and those in the control group is statistically of no significance.

From Table 2 it appears that some possibilities of damage (e.g. the age of the
mother at birth, toxemia of pregnancy, asphyxia, premature birth) are in actual
fact responsible for the complaint, whereas we have found no connection with
other possibilities (e.g. intrumental delivery, coiling of the umbilical cord,
abnormal positions) which have been said to have had a causal significance. In
any case almost all authors [7, 25—28, 31, 37, 52, 53, 67] have, as a rule, spoken
only of possibilities of damage since, on the grounds of the anamnesis, it is only
possible to indicate with certainty the cause of the complaint in individual cases
(e.g. severe asphyxia, meningoencephalitis, or serious cranial injury).

In addition one must realize that certain factors are true for all patients,
whereas others are true only for certain types of attacks. Absolutely no possibility
of damage could be found to be responsible for the complaint in the case of
absences, as it is generally accepted that the complaint is predominantly
genetically conditioned. Perinatal factors were relatively frequently found for
grand mal and focal attacks. Rather surprisingly they were rarely found to have
any bearing on infantile spasms; however, as in the case of absences and focal
attacks, it was a matter of 13 patients, who certainly can not be taken as
representative.

The parallel existence of a familial occurrence of epilepsy along with exogenous
possibilities of brain damage in the same patient finally indicates that a difinite
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separation between symptomatic and genetically conditioned epilepsy is no
longer acceptable. Moreover, it must be agreed that exogenous reactions
frequently represent only the realization factor for a genetic complaint.
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