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A recent aetiological study on facial clef ting
in Hungary

A Czeizel, Elisabeth Nagy

D e p a r tm e n t o f  H um an  G en e tic s  a n d  T erato logy,
N a tio n a l In s ti tu te  o f  H y g ien e , B u d ap est

A  case-co n tro l ep idem iolog ical a n d  fam ily  s tu d y  w as o rg a n iz e d  of 
2024 in d ex  p a tie n ts  b o rn  betw een  1970 a n d  1976 affected b y  is o la te d  cleft 
lip  +  c le f t p a la te , iso la ted  p o s te r io r  c le f t p a la te  and  m u ltip le  co n g en ita l 
ab n o rm a litie s  inc lud ing  facial c le ftin g  a n d  o f  th e ir  m a tch ed  c o n tro l  cases. 
T he  specific  r a te  o f  affec ted  p a re n ts  a n d  sibs w as 2.4%  a n d  4 .2 %  in  th e  
iso la ted  c le f t lip +  c le ft p a la te  sam p le , w hile 2.2%  and  9.2%  in  th e  iso la ted  
p o s te rio r cleft, p a la te  g roup . T he p ro p o r tio n  o f  polygenic lia b il ity  w as  ab o u t 
77 +  8%  in  iso la ted  c le ft l ip ^ c le f t  p a la te  cases. A m ong te ra to g e n s , th e  
trig g e rin g  im p a c t o f  c e rta in  a n tic o n v u ls a n ts  w as confirm ed.

Previously we have published the 
data of epidemiological [2], genetic 
[3] and teratological [4, 5] studies on 
isolated cleft lip with or without cleft 
palate, and isolated posterior cleft 
palate of approximately all index 
patients born in Budapest, 1962- 
1967. These index patients were, how­
ever, analysed without matched con­
trol cases, therefore the environ­
mental, maternal and obstetrical fac­
tors could not be evaluated ade­
quately. This drawback, some new 
aetiological ideas and a concrete re­
quest have prompted us to conduct 
a new complex aetiological study 
(1977-1981) on Hungarian index pa­
tients with facial clefting born in 
1970-1976. Some data of this second 
study were published elsewhere [8], 
here the aetiological factors will he 
discussed.

Materials and Methods

T h e  m a te ria l of the  H u n g a r ia n  Con­
g e n ita l M alform ation  R e g is try  [6 , 6] in ­
v o lv e d  2024 index p a tie n ts  w ith  facial 
c le f tin g  b o rn  betw een 1970 a n d  1976. T he 
co m p le ten ess  of no tifica tion  w a s  9 2 -9 8 %  in 
th e se  ty p e s  of congenita l a b n o rm a litie s  
(CA s). F ir s t ,  8 g roups of fa c ia l c le f tings 
w ere  se p a ra te d  as follows:

(i) Iso la te d  cleft lip (CL) a n d  c le f t lip 
w ith  c le f t p a la te  (CLP); th e  s u m  o f  these  
tw o  su b g ro u p s  CL(P) was N  =  1086.

(ii) Specified  C A -syndrom es in c lud ing  
C L (P ) (N  =  26).

(iii) U nspecified  m ultip le  C A s in c lud ing  
C L (P) (N  =  295).

(iv) Iso la te d  posterio r c le f t p a la te  (CP) 
(N  =  365).

(v) Specified  C A -syndrom es in c lu d in g  
C P  (N  =  15).

(vi) U nspecified  m u ltip le  C A s inc lud ing  
C P  (N  =  143).

(v ii) R o b in  sequence (N =  65).
(v iii) O th e r facial c leftings (e .g ., holo- 

p ro sen cep h a ly , m edian and  o b liq u e  facial 
c le ftin g ) (N  =  29).
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146 A  Gzeizel, E  Nagy: Facial clefting

T h e  specified  C A -syndrom es a n d  CA- 
e n ti t ie s  w ith  CL(P) and  C P  w ere  trisom y 
13 ( P a ta u )  7, trisom y 18 (E d w ard s) 3, 
tr iso m y  21 (Down) 6, A D A M -sequence 6, 
M eck e l-G ru b er 3, fetal h y d a n to in  3, A pert 
2, S C E  2, congenita l ru b e lla  1, O F D -I 1, 
th o ra c o p a g u s  conjoined tw in s  1 (2), Gol- 
d e n h a r  1, M arfan  1, d ia s tro p h ic  d y sp la s ia  1, 
L a rse n  1, p o p litea l web 1, R o b e r ts  1. These 
C A -sy n d ro m es were n o t e v a lu a te d  in  th is 
s tu d y . O w ing  to  the  low  n u m b e r  of index 
p a t ie n ts  w ith  R ob in  seq u en ce  an d  the 
g ro u p  e n t i t le d  “ O ther facial c le f tin g s”  were 
a lso  ex c lu d e d . T he d is tr ib u tio n  o f CAs 
w ith in  unspecified  m u ltip le  C A s including 
C L (P ) a n d  C P  w as pub lished  p re v io u s ly  [8]. 
T h ese  tw o  g roups w ere co m bined  u n d e r  th e  
a b b re v ia tio n  MCA. E v e n tu a lly  th e  aetio- 
log ical fa c to rs  were p lan n ed  to  b e  analysed 
in  th r e e  g ro u p s  of facial c le f tin g : CL(P), 
C P  a n d  MCA involv ing  1,954 recorded 
cases .

A  q u e s tio n n a ire  w as s e n t to  th e  paren ts  
o f a ll in d e x  p a tie n ts  s tu d ied . L is ts  o f drugs 
a n d  d ise a se s  were enclosed a n d  p aren ts  
w ere  a sk e d  to  have  a  look a t  th e m  before 
filling  in  th e  q u estionna ire  in  o rd e r to 
s ta n d a rd iz e  and  refresh  th e i r  m em ories. 
T h e  p r e n a ta l  logbook of p reg n an c ie s  s tu d ­
ied , fu r th e rm o re  pho tos a n d  m ed ica l docu­
m e n ta t io n  o f index p a tie n ts  a n d  affected 
f irs t  d e g re e  re la tives w ere re q u e s te d  from 
th e  p a re n ts .

A  s im ila r  m ethod  w as u sed  in  contro l 
cases  m a tc h e d  w ith  b ir th  p lace , w eek of

b ir th , sex  a n d  outcom e (still- o r liv e b ir th , 
in fa n t d e a th )  o f index p a tie n ts . T h ree  
m a tc h e d  c o n tro l cases were a sc e r ta in e d  in 
reco rds o f  o b s te tr ic a l in s titu tio n s  w h ere  
index  p a t i e n ts  w ere born . As i t  a p p e a re d , 
63 c o n tro l cases also had  CAs: lia b il ity  fo r 
d is lo ca tio n  o f  th e  h ip  21, co n g en ita l in ­
gu inal h e rn ia  15, congenital c a rd io v ascu la r 
m a lfo rm a tio n s  8, eye anom alies 5, u n ­
d escended  te s tic le s  4, pyloric s te n o s is  2, 
co n g en ita l c lu b fo o t 1, p o ly d ac ty ly  1, o m ­
p ha loce le  1, derm oid  cyst 1, anal a tr e s ia  1, 
ch o an a l a t r e s ia  1, obstruc tive  u ro log ical 
an o m a ly  1, au ricu la r anom aly  1. T h e  
a ffec ted  m a tc h e d  contro l cases re p re se n t a  
5 .2%  to t a l  b ir th  prevalence o f CAs.

R e sp o n se  ra te s  were s ig n ifican tly  d if ­
fe ren t w ith in  th e  groups of facial c le ftin g  
(T able I ) .  O n ly  those cases w ere e v a lu a te d  
w here a ll  im p o rta n t questions w ere  a n ­
sw ered un eq u iv o ca lly . I n  order to  p re v e n t 
th e  f u r th e r  case loss, u n p a ired  in d ex  
p a tie n ts  w ere  m atch ed  w ith  th e  second  or, 
if i t  w a s  necessary , w ith th e  th i rd  c o n tro l 
case. C A  o f  f irs t degree re la tives w as  c o n ­
firm ed b y  th e  help of m edical re co rd s  or 
p e rso n a l ch eck s.

B io m a th e m a tic a l analysis w as p e rfo rm ed  
in tw o  app ro ach es : (i) in d ex  p a tie n ts
and  th e i r  m a tch ed  contro l cases w ere 
co m p a red  b y  th e  M cN em ar te s t, w h ile  (ii) 
all c o n tro l  cases were considered to  b e  a  
to ta l  c o n tro l  g roup  and th is w as co m p ared  
w ith  g ro u p s  o f index p a tie n ts  (x 2 te s t) . 
I n  g en e ra l th e  la t te r  is show n in  th e  T ab les .

T a b l e  I

R esponse  a n d  evalua ted  ra te s  in  d if fe re n t g roups

Index patients Matched control

Group ^casoT ^  Respondent Evaluated Respondent Evaluated

No. % No. % No. % No. %

CL(P) 1086 727 66.9 630 58.0 504 46.4 471 43.4
CP 365 218 59.7 179 49.0 182 49.9 151 41.4
MCA 503 429 85.3 392 77.9 219 43.5 202 40.2

T o ta l 1954 1374 70.3 1200 61.4 905 46.3 824 42.4
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A Czeizel, E  Nagy : Facial clefting 147

R e s u l t s  a n d  D i s c u s s i o n

G e n e t ic s

The results of the f a m i l y  s t u d y  are 
summarized in Table II. The un­
reliable data of 49,981 second and 
44,748 third degree relatives were 
excluded and only the confirmed CAs 
of parents and sibs were included in

the study. The specific familial cluster 
(K) was obvious in the relatives of 
index patients with CL(P), CP and 
MCA, respectively, except in the sibs 
of index girls with CP. The rates of 
affected parents and sibs showed some 
differences as compared to our previ­
ous study [3] conducted essentially 
in the same populations 10 years 
earlier by the same method.

T a b l e  I I

D a ta  o f  fam ily  s tu d y

Index patient Father Mother

p N m M q К m M

В 0.133 402 395 0 1.5 11 39S 8 2.0 20
CL(P) G 0.077 228 223 8 3.0 27 225 4 1.8 23

y 0.103 030 018 14 2.3 17 623 12 1.9 25
В 0.030 80 80 1 1.3 30 80 2 2.5 52

CP G 0.048 99 98 3 3.1 80 99 2 2.0 42
V 0.042 179 178 4 2.2 52 179 4 2.2 40
В 0.039 181 170 1 0 . 0 15 170 3 1.7 33

MCA G 0.051 211 210 3 1.4 30 211 3 1.4 27
2 0.045 392 380 4 1.1 28 387 0 1.0 31
В __ 454 453 0 __ 453 0 __ __

Control G — 308 305 0 — — 308 0 — —

2 — 824 819 0 — — 823 0 — —

Group
Brother Sister

Ш M q К m M q К

2 1 0 9 4 .2 3 2 2 3 2 5 2 .2 2 8
CL(P) 1 4 0 8 5 .5 41 1 29 4 3 .1 4 0

3 0 2 17 4 .7 3 5 3 0 1 9 2 .5 3 2

4 3 3 7 .0 1 9 4 4 0 3 7 .5 1 5 0
CP 5 0 0 — — 5 2 0 — —

9 3 3 3 .2 8 9 9 2 3 3 .3 0 9

131 5 3 .8 9 7 1 0 2 1 1 .0 2 0
MCA 1 5 2 5 3 .3 8 5 1 3 2 5 3 .8 7 5

2 8 3 10 3 .5 9 0 2 3 4 6 2 .0 5 1

2 0 9 0 — __ 2 1 7 1 0 .5 __

Control 2 1 7 0 — — 2 1 1 1 0 .5 —

4 8 6 0 — — 4 2 8 2 0 .5 —

p  =  birth  prevalence (per cent) 
N =  number of index patients 
В  =  boy (male)
G  =  girl (female)
2  =  boy -f- girl

m =  num ber of relatives studied 
q  =  per cent of affected relatives

M =  num ber of affected relatives 
К  =• q/p

M
m
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148 A  Gzeizel, E  Nagy: Facial clefting

In the seventies, the affected rate 
of index patients’ parents was 2.1% 
(1.9%), while a 3.6% (4.9%) sib- 
occurrence was found in the group of 
C L ( P ) .  The percentage rates of af­
fected relatives in the previous study 
are shown in brackets. Additionally, 
three further sisters and one brother 
were mentioned by the affection of 
facial clefting, but they died and the 
necropsy report or adequate medical 
documents were not available. With 
the inclusion of these cases, the sib- 
occurrence would be 4.2%. Taking 
into consideration the retrospective 
approach and questionnaire method 
(owing to the incompleteness of ascer­
tainment), our figures may be mini­

mal. The h2 was estimated as 0.77 ±  
0.08 based on data of the first degree 
relatives in this study (Table III).

The affected rate of C P  was 0.6% 
and 2.2% in parents while the sib- 
occurrence was 2.5% and 3.2%, re­
spectively, in the sixties and seventies. 
Carter et al [1] found a 1.3 ±  0.6% 
sib-occurrence and a 2.9 ±  0.9% af­
fection rate in children of probands. 
The estimate of h2 was 0.82 ^  0.16.

The M C A  group may involve cases 
of heterogeneous origin. The affected 
rate of parents was 1.3% while a 3.1% 
sib-occurrence was found. Out of 392 
index patients, 26 had affected first 
degree relatives. It is worth evalu­
ating these familial clusters separately.

T able I I I

D a ta  o f  G A M T  com pu ter-p rog ram  in  C L (P ) group  
(E x p la n a tio n  o f ab b rev ia tio n s  in  te x t)

s P TYPE D S* P* m M 2 m H2L H2U —ML CHI2 DF

CL(P)
В  1.33 PR 1 B 1.33 395 0 15.19 0.50 0.32 0.77 1.83
в 1.33 PR 1 G 0.77 398 8 20.10 0.76 0.55 0.90 1.97
G 0.77 PR 1 B 1.33 223 8 35.87 0.78 0.50 0.97 1.97
G 0.77 PR 1 G 0.77 225 4 17.78 ( LOS 0.40 0.94 1.03

P TOTAL 2.45 3

В 1.33 SB 1 B 1.33 210 9 41.07 0.88 0.04 1.07 2.03
В 1.33 SB 1 G 0.77 232 5 21.55 0.78 0.50 1.04 1.74
G 0.77 SB 1 B 1.33 140 8 54.79 0.92 0.07 1.12 1.97
G 0.77 SB 1 G 0.77 129 4 31.01 0.86 0.53 1.12 1.03

SB TOTAL 0.86 0.74 0.98 7.61 0.48 3

1 TOTAL 0.77 0.69 0.84 18.05 3.02 i

1 +  2 +  3 TOTAL 0.78 0.68 0.84 18.10 0.10 0
P R  + 2 +  3 TOTAL 0.78 0.55 0.83 9.71 2.17 0

SB  D IFFEREN CE 1.55 1

B B  TOTAL 0.70 0.54 0.85 5.74 3.70 3
B G  TOTAL 0.77 0.00 0.93 3.72 0.02 3

G B  TOTAL 0.84 0.08 0.98 4.30 0.72 3
GG TOTAL 0.70 0.55 0.94 3.57 0.01 3
SEX D IFFEREN CE 1.50 3

D a ta  o f  second (2) an d  th i rd  (3) degree relatives w ere  o m itte l.

Acta Paediatrica Hungariea 27, 1986



A  Gzeizel, E  Nagy : Facial clef ting 149

The 2,556 first degree relatives of 
824 matched control cases had 2 
CL(P). Both CAs occurred in the 
sisters and these were CL and CLP. 
This 0.08% observed rate somewhat 
lower than the expected one (0.2%),
i.e., the combined birth prevalence of 
isolated and multiple CL(P) and CP. 
The difference could, however, be ex­
plained by chance.

The most plausible hypothesis to 
explain the aetiology of CL(P) is the 
multifactorial-threshold model on the 
basis of a number of other studies 
(e.g. 1), including our previous sur­
vey. In this second study the family 
patterns of CL(P) were tested again 
by the G A M T  (Gaussian-Additive- 
Multifactorial-Threshold) program [7] 
for the confirmation or exclusion of 
the role of the multifactorial threshold 
model.

The calculation is based on the sex
(S), i.e., boy (B) and girl (G), specified 
birth prevalences (P), i.e., parents (PR) 
or sibs (SB) and the type (D) and 
sex (Sx) specified expected and 
observed rates of first degree relatives 

M 1П =  — 1000 . The principle of the
m  )

GAMT program is that the theoret­
ically expected h2 (H 2) values (^  con­
fidence limit: H2L and H2U) are 
estimated by the maximum likelihood 
method (—ML) in the different seg­
ments of relatives (degree, type, sex). 
The comparison of estimated h2 fig­
ures may be done by the use of 
appropriate statistics of an CHI2 type 
asymptotic distribution depending on 
the degree of freedom (DF). If there 
is no significant difference between

the expected and observed h2 figures, 
this proves that the familial pattern 
fits the GAMT program, i.e., the 
multifactorial threshold model.

Results of the GAMT program in 
the C L ( P )  group are shown in Table 
III. The familial pattern corresponded 
well to the GAMT program in the dif­
ferent sex-specified affected relative 
segments, too. The figures of h2 seemed 
to indicate the multifactorial thresh­
old model in the aetiology of CL(P) 
(Table III). However, according to 
our previous study the difference of h2 
values was significant in parents 
(0.68 ±  0.12) and sibs (0.95 ±  0.14). 
It was opposed to the classical multi­
factorial threshold model [10] and 
was explained by reduced fertility,
i.e., selection in parents and the 
dominance variance. This recent study 
has confirmed the difference of h2 
values in parents and sibs, but the 
deviation did not reach the level of 
significance. Thus it is possible to 
state that the most plausible aetio- 
logical explanation for the origin of 
CL(P) is the multifactorial threshold 
model. Of course, when the observed 
figures fit the expected ones based on 
a model does not prove unequivocally 
the confirmation of the hypothesis 
unless alternative models can be ex­
cluded. Significant progress would be 
expected with a comparative analysis 
of different aetiological models [17, 
22, 23, 24, 27] in the same materials.

In the case of C P ,  as a whole, the 
familial patterns corresponded to the 
GAMT-program. Some specific data 
were, however, opposed to the multi­
factorial threshold model (e.g., h2 ex­
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150 A  Czeizel, E  Nagy : Facial clef ting

ceeded 1.0 twice in sibs, while h2 was 
О in two other segments). The ex­
planation may be the low number of 
relatives and the heterogeneous origin 
of the CP group.

The multifactorial threshold model 
was excluded in the MCA group; 
h2 was obviously 0  in the matched 
control group.

The m a i n  c o n c lu s io n s  o f  th e  f a m i l y  

s t u d y  were as follows:
(i) In the seventies the rates of 

affected relatives in CL(P) and CP 
groups were somewhat higher than in 
the sixties. [There was only one ex­
ception, the sib-occurrence of CL(P) 
cases.] A slight methodological prog­
ress may explain this.

(ii) As a rule, the sib-occurrence was 
higher than the rate of affected 
parents. It indicates the selection 
and/or the dominance variance.

(iii) Both the specific rates of af­
fected parents (2.4% and 2.2%) and 
the sib-occurrences (4.2% and 3.2%) 
in the CL(P) and CP groups showed 
considerable similarities.

(iv) The origin of the CL(P) group 
is explained by the multifactorial 
threshold model (i.e., its polygenic 
liability is triggered or suppressed by 
environmental factors). The CP group 
showed a contraversial picture. The 
familial pattern, as a whole, fitted the 
GAMT-program, but some detailswere 
against it. This indicated a hetero­
geneous origin of the CP group. The 
familial cluster of MCAs did not fit 
the multifactorial threshold model; 
these groups involved different CA- 
entities of heterogeneous origin.

The occurrence of n o n - s p e c i f i c  C A s

was not higher in the first degree 
relatives of index patients than in 
those of the control cases (Table IV). 
The affected rate of relatives did not 
exceed the exceed the expected total 
prevalence of CAs (i.e., 6%), based on 
Hungarian experience. There was only 
one exception: the nearly 10% sister- 
occurrence in the CP group.

Particular stress was laid on the 
evaluation of other, so-called non­
specific CA types in sibs of index pati­
ents with CL(P) and CP (Table V). (Da­
ta of parents were excluded owing to 
incompleteness caused by the selec­
tion and different levels of medical 
care.) The expected figures (E) were 
estimated on the basis of true birth 
prevalences (p) of CAs and the number 
of sibs (m). For evaluation of the 
comparison between the expected and 
observed figures (O) the yf test was 
used. Only three significant differ­
ences were found in groups CL(P) and 
CP. Out of three, two were the s p e c i f i c  

familial cluster. The third one was a 
significantly lower figure in the group 
of congenital dislocation of the hip. 
The explanation may be an under­
ascertainment. Five neural tube de­
fects in sibs of CL(P) cases did not 
exceed the 0.05 level of significance 
in this study (Figs 1-5), however, 
their combination with some other 
materials of CL(P) indicated a higher 
sib-occurrence [14]. The relationship 
of these schisis-type CAs was pub­
lished earlier [9]. According to the 
expectation, the other types of facial 
clefting did not occur more frequently 
in sibs of specified facial clefting 
groups, proving their independence

Acta Paediatrica Ilungarica 27, 1986
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T able  IV
СЛ

O ccurrence o f  non-specific  (NS) co ngen ita l anom alies in  th e  f i rs t  degree re la tiv es o f  index  p a tie n ts  s tud ied .
(F ac ia l c leftings a n d  m in o r anom alies w ere excluded)

Group
Father Mother Brother Sister

m М.ЧЯ q m Mys q m N̂8 q m M.V3 q
CL(P) (N =  630) 618 9* 1.5 623 8* 1.3 362 15* 4.1 361 16* 4.4
CP (N =  179) 178 2** 1.1 179 4** 2.2 93 4** 4.3 92 6** 6.5
MCA (N =  392) 380 3° 0.8 387 7° 1.8 283 10° 3.5 234 10° 4.3
Control (N =  824) 819 70 0 0.9 823 5°° 0.6 486 H°o 2.3 428 130° 3.0

* dislocation of hip 1 
cong. clubfoot 4 
heart defect 1 
cong. inguinal hernia 1 
syndactyly 1 
cong. myopia 1 

** dislocation of hip 1
renal agenesis, unilat. 1

0 polydactyly 2
spina bifida occulta 1

00 dislocation of hip 1 
cong. clubfoot 1 
syndactyly 1 
limb reduction 1 
cong. inguinal hernia 1 
renal agenesis, unilat. 1 
undescended testis, 
unilat. 1

* dislocation of hip 3 
heart defect 2 
polydactyly-syndactyly 1 
spina bifida occulta 1 
tongue defect 1 

** dislocation of hip 2 
cong. scoliosis 1 
cong. myopia 1

° dislocation of hip 4 
cong. clubfoot 1 
heart defect 1 
polydactyly 1

00 dislocation of hip 3 
scoliosis 2

* dislocation of hip 1 
cong. clubfoot 3 
heart defect 1 
pyloric stenosis 1 
polydactyly 1 
undescended testes 1 
auricular CA 1 
pectus excavatum 1 
MCA (heart defect -)- 
renal agenesis, unilat.) 1 
cong. inguinal hernia 4 

** heart defect 1 
pyloric stenosis 1 
cong. clubfoot 1 
cong. inguinal hernia 1 

° heart defect 3 
polydactyly 1 
undescended testis 1 
pyloric stenosis 1 
spina bifida cystica 1 
biliar atresia 1 
multiple CA 2 

00 dislocation of hip 1 
cong. clubfoot 1 
spina bifida cystica 2 
cong. inguinal hernia 2 
undescended testis 2 
Down 1 
heart defect 1 
hypospadias 1

* dislocation of hip 4 
cong. clubfoot 4 
heart defect 3 
anencephaly 3 
spina bifida cystica 2 

** dislocation of hip 3 
heart defect 2 
microphthalmia 1

0 dislocation of hip 5 
anencephaly -)- spina 
bifida 1

spina bifida cystica 1 
haemangioma 3 

° °  dislocation of hip 3 
scoliosis 1 
heart defect 1 
cong. inguinal hernia 3 
pyloric stenosis 1 
renal dysplasia 1 
syndactyly 1 
cong. clubfoot 2

3
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152 A  Gzeizel, E  Nagy : Facial clefting

T able V

O ccurrence o f  non -sp ec ific  ty p e  CAs in  th e  s ib s  o f  index p a tien ts

CL(P) CP Control

Congenital abnormality (CA) (m = 723) (m= 185) (m = 914)
E 0 E 0 E О

Anencephaly-spina bifida cystica 
(P =  2.6)

1.9 5 0.5 0° 2.4 2

Cleft lip zL palate
(p =  1.0)

0.7 26g 1.2 1 0.9 2

Cleft palate 
(p - 0.4)

0.3 2 0.1 6D 0.3 0

Eye CAs 
(p =  0.5)

3.6 4 0.9 1 4.6 4

Ear CAs 
(p =  3.0)

2.2 4 0.6 0 2.7 1

Cardiovascular CAs 
(p =  10.7)

7.7 5°° 2.0 3 9.8 2*

Pyloric stenosis 
( p =  1.5)

1.1 1 0.3 1 1.4 1

Urogenital CAs 
(p =  3.0)

2.2 JOO 0.6 0 2.7 1

Hypospadias 
(p =  2.2)

1.6 0 0.4 0 2.0 1

Undescended testis 
(p =  7.8)

5.6 1 0.4 0 7.1 2

Cong, inguinal hernia 
(p =  11-4)

8.2 4 2.1 1 10.4 5

Cong, dislocation of hip
(p =  28.0)

20.2 5X 5.2 3 25.6 4X

Clubfoot
(p =  10.0)

7.2 7 1.9 1 9.1 3

Poly- and/or syndactyly 
(p =  0.5)

0.4 I 0.1 0 0.5 1

Other limb CAs
(p =  0.6)

0.4 0 0.1 0 0.6 0

Vertebral and rib CAs 
(p =  0.5)

0.4 1 0.1 0 0.5 1

Down 
(P =  1-2)

0.9 0 0.2 0 1.1 0

Other CAs 
(~P =  10.0)

7.2 9* 1.9 4** 9.1 7***

Total 71.7 76 18.6 21 90.8 37*

□ --- occurrence of specific type CA 
x =  p <  0.05
° =  Anencephaly stated without medical record 

00 =  one component CA of multiple CA 
* =  haemangioma 5, hydrocele testis 3, micrognathia 1 

** =  haemangioma 4
*** =  Down syndrome 1, tongue CA 1, haemangioma 3, torticollis 2
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I.

II.

III.

К К
977/CL

Not p lanned  p reg n ancy :(K naus-O gino)
During p regnancy: x -ray :je r

Drug : sed a ti ves(I -VIII ) 
an tia llerg ics (I-VIII) 
an tisp asm o d ics (HI) 
sa licy lates (III) 
p rogestogen  (П1 -VIII) 
vitamin В (П-IV)

T h rea ten ed  abortion (IV )-hospitalisation 
W eight gain  :24kg

1972 15.02.1974 
Stillbirth 

Encephalocele + 
sp in a  bifida 
cy stica

/20.02.1976
(expected d a te :20.02.1976) 

3250g.
CL

(right)
(No o ther a n o m a lie s !)

F i g . 5. Ped igree o f  C ase 977

and different origin. In the control 
group the observed occurrence of 
liability for dislocation of the hip, 
congenital cardiovascular malforma­
tions and the total CAs were signifi­
cantly lower, showing the ascertain­
ment bias.

P r e n a t a l  s e le c t io n  may modify the 
specific and non-specific occurrence of 
CAs in sibs, therefore the outcome of 
previous and subsequent pregnancies 
of the mothers of index patients were 
also evaluated (Table VI). The rates 
of spontaneous abortion were signifi­

cantly higher in the group of MCAs 
before (%2 =  6.87; p <  0.05) and after 
(%2 =  12.28; p <  0.001) the birth of 
index patients. The high rates of 
spontaneous abortion and the sub­
sequent stillbirth did not exceed the 
significance level in the CP group 
owing to the low number of cases. 
Furthermore a lower per cent of sub­
sequent induced abortions is worth 
mentioning in the MCA group ( %2 =  
17.96; p <  0.001).

The data presented indicate the 
effect of prenatal selection for the

Acta Paediatrica Hungarica 27, 1986



158 A  Czeizel, E  Nagy: Facial cle/ting

T a b l e  VI

P rev io u s an d  su b sequen t p reg n an cy  ou tcom es

Previous pregnancies

Group Induced abortion Spontaneous
abortion* Stillbirth** Livebirth®

Total pregnancy'"

No. % No. % No. % No. X No. X

CL(P)
(N =  630)

179 22.7 119
(1)

19.5 19 3.7 473 0.75 790 1.25

CP
(N =  179)

45 20.4 40 22.9 5 3.7 130 0.73 220 1.23

MCA
(N =  392)

146 25.9 87
(5)

20.9 11 3.3 319 0.81 563 1.44

Control 
(N =  824)

274 27.2 136
(2)

18.6 28 4.7 569 0.69 1007 1.22

No. of spontaneous abortion
* ---------------  r --------------------------------------—  . 100

No. of total birth — No. of induced abortion
Ectopic pregnancies were included into spontaneous abortions, their absolute numbers 
are shown in brackets

sib-occurrence of MCAs. After the 
birth of index patients with MCA 
which is often lethal, the parents 
wanted more children or at least 
they terminated their pregnancies less 
often.

Summing up the results of genetic 
approach, the multifactorial threshold 
model seems to be the most plausible 
explanation of the origin of CL(P) 
with considerable polygenic liability 
(77%). On the other hand, CP and 
MCA groups may represent several 
entities of different origin.
T e r a t o l o g y

Owing to the high value of h2 in 
the groups of CL(P) and CP, single 
and decisive environmental factors 
could not be expected. The triggering 
and suppressing external effects, i.e., 
in a narrow sense the teratogens and 
the possible maternal factors may, 
however, be important.

First, the c ir c u m s ta n c e s  o f  c o n c e p ­

t i o n  were studied, because these may 
be important from the teratological 
point of view. Only the MCA group 
had a significantly higher proportion 
of unplanned pregnancies than the 
control group (Table VII). Among un­
planned pregnancies the failure of the 
calendar method (0.6-3.5 v s  2.4), 
coitus interruptus (7.0-10.8 v s  10.1), 
oral contraceptives (1.1-2.9 v s  1.3), 
condom-pessarium (0.3-1.1 v s  0.1), 
IUD (0.0-0.3 v s  0.0) did not show 
significant differences between groups 
of facial clefting and total matched 
controls. The time interval (number 
of female cycles) between the dis­
continuation of contraception or the 
beginning of sexual intercourse and 
the conception was studied in the 
cases of planned pregnancies (Table 
VIII). Owing to the high and dif­
ferent proportion of unknown figures,

Acta Paediatrica Hungarica 27, 1986
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o f  th e  m o th e rs  o f  index  p a tie n ts

Subsequent pregnancies
Grand total0

Induced abortion Spontaneous
abortion* Stillbirth** Livebirth0

Total pregnancy0

No. % No. % No. % No. X IHc55 No. x

115 28.8 30
(1)

10.5 5 2.0 250 0.40 400 0.03 1190 1.89

34 31.8 13 17.8 5 8.3 55 0.31 107 0.00 327 1.83

59 19.4 45
(2)

18.4 2 1.0 198 0.51 304 0.78 807 2.21

214 34.9 49
(3)

12.3 5 1.4 345 0.42 013 0.74 1020 1.97

No. o f stillb irth   ̂ o No. o f given pregnancy outcom es
No. of to ta l b irths No. of index patients

it was difficult to evaluate this vari­
able. The unknown percentage was 
significantly higher in the MCA group. 
The CP group had a considerably 
higher per cent of late conception 
(after the 10th month).

The duration of working during preg­
nancy and the possible dangerous oc­
cupational exposures (radiation, m i­
crobial, chemical, noise) were also

studied, but no considerable differ­
ences were found between the study  
and control groups. Thus, we could 
not confirm the relation between 
facial clefting and organic solvent 
exposure during pregnancy [16].

N ext, the so-called teratogens were 
analysed. In general, the occurrence 
of diagnostic abdominal X-rays, me­
chanical trauma and psychological

T a b l e  V II

P ro p o r tio n  o f  p lan n ed  p regnanc ies  w h ich  ended in  b ir th  
o f  index  p a tie n ts  a n d  m a tc h e d  contro ls

Group
Planned Unplanned Unknown

No. % No. % No. %

CL(P)
(N =  030)

499 79.2 n o 17.5 21 3.3

CP
(N =  179)

140 81.6 25 14.0 8 4.4

MCA 
(N =  392)

297 75.8 82 20.9 13 3.3

Control 
(N =  824)

071 81.4 137 10.6 16 1.9

Acta Paediatrica Hungarica 27, 1986
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T able V I I I

Tim e in te rv a l (n u m b e r  o f  fem ale cycles) b e tw e e n  beginning 
o f  re p ro d u c tiv e  ac tiv ity  a n d  co n cep tio n .

( In  b ra c k e ts  th e  percen tage f ig u re s  a re  show n)

Number 
of cycles 1 2 3 4-5 6-9 10-12 12- Subtotal Unknown

Group

CL(P) 111 84 49 45 43 25 35 392 107
(N =  630) (28.3) (21.4) (12.5) (11.5) (11.0) (6.4) (8.9) (21.4)
CP 32 18 11 13 13 8 14 109 37
(N =  179) (29.4) (16.5) (10.1) (11.9) (11.9) (7.4) (12.8) (25.3)
MCA 62 39 32 28 29 10 19 219 173
(N =  392) (2S.3) (17.8) (14.0) (12.8) (13.2) (4.6) (8.7) (44.9)

C ontrol 109 97 94 71 54 27 51 503 108
(N =  824) (30.0) (17.2) (16.7) (12.0) (9.0) (4.8) (9.1) (10.1)

stress (Table IX) was higher in the 
critical period of CAs studied, i.e., 
roughly in the first trimester of gesta­
tion. This was the case in the next 
two trimesters of pregnancy as well, 
except for psychological stress. Thus 
the separation of true impacts from 
the recall bias was difficult. The role 
of psychological stress was discussed 
several times in the aetiology of facial 
clefting [12] but this has not been 
confirmed in human beings.

M a t e r n a l  d i s o r d e r s  including micro­
bial infections were evaluated inde­
pendently for the duration of preg­
nancy (Table X). Influenza or influ­
enza-like diseases (so-called “flu”) 
during pregnancy were mentioned 
more frequently by the mothers of 
index patients in all groups. There 
are, however, two important argu­
ments against the role of flu in the 
aetiology of facial cleftings. First, the 
flu occurred after the critical period

T a b l e  IX

O ccurrence o f  so -ca lle d  physical te ra to g en s  a n d  psychological stress

Diagnostic abdominal X-ray Mechanical trauma Psychological stress

Group Month
Total

Month
Total

Month

1-3 4-9 1-3 4-9 1-3 4-9

CL(P) 1 9 10 18 27 45 51 30 81
(N =  630) (0.2) 1.4 1.0 2.9 4.3 7.1 8.1 4.8 12.9

CP 0 1 1 0 11 1 1 10 13 23
(N =  179) — (0.0) (0 .6) — 0.1 0.1 5.0 7.3 12.8

MCA 1 4 5 5 10 15 24 19 43
(N =  392) (0.3) (1.0) 1.3 1.3 2.0 3.8 0.1 4.8 11.0

C ontrol 0 2 2 5 0 11 29 42 71
(N =  824) — (0.2) 0.2 0.0 0.7 1.3 3.5 5.1 8.0
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T a b l e  X

M aternal d iso rders d u rin g  p re g n a n c y  ( I f  th e re  were several d iseases, 
on ly  th e  m o s t se rious one w as considered)

Group
N

o 
oc

cu
rre

nc
e

Ru
be

lla

Fl
u

U
rin

ar
y 

in
fe

c­
tio

n 
or

 d
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e

R
es

pi
ra

to
ry

 
in
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or
 

di
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U
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en
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ie

d
fe

ve
r

Li
ve
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as
e

M
um

ps

1 H
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ns
io

n

Ep
ile

ps
y

A
na

em
ia

O
th

er
s Total

CL(P) 359 1 175 39 11 7 o 5 7 5 10 5 271
(N =  030) G7.0 0.2 27.8 6.2 1.7 1.1 1.0 0.8 1.1 0.8 1.6 0 .8 43.0
CP 99 1 50 7 2 0 i 0 3 1 8 1 80
(N =  179) 65.3 0.6 31.3 3.9 1.1 — 0.6 1.7 0.6 4.5 0 .6 44.7
MCA 222 6 119 17 9 3 1 1 0 1 5 2 170
(N =  392) 56.0 1.5 30.4 4.3 2.3 0.8 0.3 0.3 1.5 0.3 1.3 0.5 43.4
Control 648 1 92 25 14 4 8 3 13 2 9 5 176

=  824) 78.0 0.1 11.2 3.0 1.7 0.5 1.0 0.4 1.0 0 .2 1.1 0 .6 21.4

of facial cleftings in the majority of 
cases. Furthermore, the detailed anal­
yses of the correlation between the 
time of influenza epidemics in Hun­
gary and the monthly distribution of 
CL(P) and CP did not give a positive 
result (Fig 6), i.e., birth prevalences of 
facial clefting did not increase after 
influenza-epidemics. Previously, Leek 
[19] and Leek et al [20] found a high 
rate of facial clefting in index patients 
born 6-9 months after influenza epi­
demics, although not in any for whom 
the related epidemic was the initial 
outbreak of A2 influenza. However, 
later Leek [21] wrote: “it is difficult 
to believe that maternal exposure to 
infection caused the defects in these 
children, since the epidemics appar­
ently happened when many of those 
concerned had already passed the 
stage at which facial clefting is laid 
down”.

Furthermore, 6 rubella infections 
and/or diseases were noteworthy in 
the group of MCAs [13]. Out of 9

mumps infections 2, 3, 2 and 2 oc­
curred in the 2nd, 3rd, 4th and 6th 
month of gestation, respectively. Fi­
nally, within the CL(P) group 5 
mothers had epilepsy and were treated 
with anticonvulsants during preg­
nancy. It is well known that facial 
clefting is a principal component CA 
in both the fetal hydantoin and the 
fetal trimethadione syndromes.

D r u g  i n g e s t io n  during pregnancy 
was also analysed (Table XI). The per 
cent of no drug use was significantly 
lower in the MCA group {y~ =  4.12; 
p <  0.05). The recorded occurrence 
of drugs usual in prenatal care, i.e. 
different vitamins, iron and calcium 
preparations did not show any signifi­
cant difference among the groups, 
and this may be an argument against 
the recall bias. Anticonvulsants were 
used by the mother of 11 index 
patients with CL(P) and caused a 
significant increase (%2 =  9.11; P <  
0.01). (It is disturbing that only 5 
epilepsies were mentioned among the
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F io . 6. M o n th ly  d is tr ib u tio n  o f  eases  w ith  iso la ted  c le f t I ip  d e le f t  p a la te  (C L (P)) a n d  
c le f t p a la te  (CP) a n d  th e  t im e  o f  in fluenza  e p id em ic s  in  H u n g a ry , 1970-1976

maternal disorders.) All anticonvul­
sants had been taken in the first 
month of pregnancy as well. As it was 
mentioned previously, three fetal 
hydantoin syndromes were excluded. 
The higher frequency of isolated CL(P) 
after the ingestion of hydantoin (4), 
trimethadione (3) and primidone (2) 
indicated that in general practice 
mainly CL(P) is diagnosed after anti­
convulsant treatment.

The use of antibiotics (x2 =  20.65; 
p <  0.001), chemotherapeutics (x2 =

10.84; p ■< 0.01), antij>yretics (x2 — 
40.20; p <  0.001), analgesics-antispas- 
modics (x'2 =  28.59; p <  0.001) and 
sedatives (x2 =  9.41; p <  0.001) was 
also more frequent in the mothers of 
CL(P) index patients than those of 
the control group.

The use of antiemetics was signif­
icantly lower in the CL(P) group, 
though this type of drug was supposed 
to play a role in the aetiology of 
facial clefting [15, 26]. In the CP 
group antibiotics (x2 =  6.43;p <  0.05)

Acta Paediatn'ca Bungarica 27, 1986



T a b l e  X I

D ru g  in g es tio n  d u r in g  p reg n an cy

Hormones Antibiotics Cbemotherapeutics Antipyretic and Anti- Analgesics Antiemetics Antihyper- Sedatives—Tranquillizers Anticonvulsants
inflammatory Agents tensive Agents
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CL(P) 1 90 4 3 4 2 5 13 7 3 1 0 0 5 5 2 4 n 0 1 15 15 3 0 е в 2 4 6 о 1 3 5 2 8 7 5 1 2 2 0 5 4 8 4 2 4 0 1 0 1 i 6 1 12 5 2 0 2 2 1 1 3 и 3 6 2 5 0

N  =  0 3 0 3 1 .1 5 .8 3 .0 1 6 .8 0 .2 — — 1 2 .7 0 .5 0 .9 2 .5 0 .2 3.5 3 .5 0 .7 — 1 5 .2 5 .5 1 .4 1 .4 0 .2 8 .1 6 .5 1 7 .3 2 .8 0 .5 — 1 .2 11.1 0 . 9 0 .5 0 .9 — 0 .2 — 0 .2 3 .7 0 .2 2 .8 1.2 0 .5 — 0 .5 0 .5 0 .2 0 .2 0 .7 2 .5 8 .3 5 .8

C P 68 121 1 2 3 0 0 0 1 17 0 1 0 0 0 1 3 0 0 13 3 1 0 0 5 7 2 4 8 2 0 1 16 1 0 2 0 0 0 0 3 0 2 0 0 0 0 0 0 0 0 0 7 3 0

N  =  1 7 9 3 2 .4 0 .8 1 .7 2 4 .8 — 0 .8 14 .0 0 .8 — — 0 .8 2 .5 — 1 0 .7 2 .5 0 .8 — — 4.1 5 .8 1 9 .8 6 .6 1 .7 — 0 .8 1 3 .2 0 . 8 — 1.7 — — — — 2 .5 — 1 .7 — — — — — — 5 .8 2 .5 —

MCA 9 0 2 9 0 17 10 7 4 0 1 0 4 5 1 1 9 0 0 6 5 1 2 4 7 12 4 2 0 14 2 3 5 2 9 1 1 5 3 3 0 2 5 1 2 1 0 13 1 5 8 0 1 0 0 0 0 1 2 21 10 2
N  =  3 9 2 2 4 .5 5 .7 3 .4 2 5 .0 0 .3 — 1 5 .2 0 .3 0 .3 3 .0 — 2 .0 1 .7 0 .3 0 .7 1 5 .9 4 .1 1 .4 0 .7 — 4 .7 2 .3 1 7 .6 3 .0 0 .3 0 .3 1 .7 11 .1 — 0 .7 1.7 0 .3 0 .7 0 .3 - 4 .4 0 .3 1 .7 2 .7 — 0 .3 — — — 0 .3 0 .7 7.1 3 .4 0 .7

Control 248 5 7 0 15 0 117 0 1 0 31 1 4 5 0 1 10 5 2 0 3 6 8 0 3 0 12 17 119 2 4 6 0 1 57 0 2 3 0 1 0 0 16 0 3 5 1 0 1 0 0 0 0 2 41 3 6 3
N  =  8 2 4 3 0 .1 2 .0 1 .0 2 0 .3 — 0 .2 5 .4 0 .2 0 .7 0 .9 — 0 .2 1 .7 0 .9 0 .3 — 6 .3 1 .4 — 0 .5 — 2 .1 3 .0 2 0 .7 4 2 1 .0 — 0 .2 9.9 — 0 .3 0 .5 — 0 .2 — — 2 .8 — 0.5 0 .9 0 . 2 — 0 .2 — — — — 0 .3 7 .1 6 .3 0 .5

Significant increases are indicated by italics
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and antipyretics (%2 =  4.45;p <  0.05), 
in the group of MCAs antipyretics 
(Я2 =  38.12; p <  0.001), some anti­
biotics (^2 =  17.78; p <  0.01), seda­
tives (%2 =  19.03; p <  0.001), some 
hormones (%2 =  14.00; p <  0.001) 
(mainly hormonal supportive therapy) 
were reported more often.

These differences of several types 
of drug use during pregnancy may be 
embarrassing for experts because they 
indicate mainly the effect of recall 
bias. The analysis of time-distribution 
of the above-mentioned drugs with a 
significant increase during pregnancy

showed that the majority had been 
taken a f t e r  the critical period of facial 
clefting.

A lc o h o l  consumption during preg­
nancy did not show any significant 
difference among the groups (Table 
XII). Only the per cent of hard 
drinkers was higher in the CP group 
( f  =  9.41; p <0.01).

The possible aetiological role of 
s m o k in g  was also raised in the liter­
ature [11, 26]. The per cent of non- 
smoker mothers was significantly 
lower in the CL(P) group (у,2 =  6.31; 
p <  0.05) (Table XIII). Accordingly,

T a b l e  X I I

M a te rn a l a lcohol c o n su m p tio n

Alcohol consumption

Group Tótul Only before Only 0-3 months Whole pregnancy Hard drink
abstinence conception occasionally habitually occasionally habitually No. %

CL(I>) 442 28 12 0 144 4 70 и л
(N =  630) 70.2 4.4 1.9 — 22.9 0.6
CP 99 23 7 0 48 2 31 17.3
(N =  179) 66.3 12.8 3.9 — 26.8 1.1
MCA 272 14 6 1 101 3 46 11.7
(N =  392) 69.4 3.0 1.5 0.3 25.8 0.8
Control 655 6 0 0 251 6 87 10.6
(N =  824) 67.4 0.7 0.7 — 30.5 0.7

T a b l e X I I I

M ate rn a l sm oking

Group Only before Only 0-3 months Whole pregnancy
Totalsmoking conception 0-10 11-20 21- 0-10 11-20 21-

CL(P) 418 30 30 4 0 100 25 23 148
(N =  630) 66.3 4.8 4.8 0.6 0.0 15.9 4.0 3.7 23.5
CP 130 16 9 0 0 12 10 2 24
(N =  179) 72.6 8.9 5.0 0.0 0.0 6.7 5.6 1.1 13.4
MCA 302 7 14 3 0 35 16 15 66
(N =  392) 77.0 1.8 3.6 0.8 0.0 8.9 4.1 3.8 16.8
C o n tro l 697 30 32 4 6 89 43 23 155
(N =  824) 72.6 3.6 3.9 0.6 0.7 10.8 5.2 2.8 18.8

Acta Paediutrica Hungarica 27, 10HG
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Symptoms of early toxaemia
T a b le  X IV

Pronounced nausea Continuous and strong vomitus Weight“

Group No Months Total No
Months Total Gain 7 kg 0-6 kg Loss

Together
occurrence 1-3 4-6 Whole occurrence 3 4-6 Whole or more

CL(P) 344 148 90 48 286 533 54 26 17 97 561 63 6 69
(N =  630) 54.6 23.5 14.3 7.6 45.4 84.6 8.6 4.1 2.7 15.4 89.1 10.0 1.0 10.9

CP 97 52 13 17 82 145 19 6 9 34 158 19 2 21
(N =  179) 54.2 29.0 7.3 9.5 45.8 81.0 10.6 3.4 5.9 19.0 88.3 10.6 1.1 11.7

MCA 209 96 57 30 183 320 35 26 11 72 324 60 8 68
(N =  392) 53.3 24.4 14.5 7.7 46.7 81.6 8.9 6.6 2.8 18.4 82.7 15.3 2.0 17.3

Control 428 206 131 59 396 682 76 38 28 142 730 91 3 94
(N =  824) 51.9 25.0 15.9 7.2 48.1 82.8 9.2 4.6 3.4 17.2 88.6 11.0 0.4 11.4

* During the first six months of gestation
T a b l e  X V

S ym ptom s o f la te  to x aem ia

Group
Symptoms Weight gain

Together
No occurrence H P 0 H +  P H +  0 P +  0 H +  P + 0 16-19 kg 20 kg or more

CL(P) 389 26 33 142 0 18 15 7 241 6i 54 115
(N =  630) 61.7 4.1 5.2 22.5 0.0 2.9 2.4 1.1 33.3 9.7 8.6 18.3

CP 111 7 5 39 3 4 8 2 68 16 12 28
(N =  179) 62.0 3.9 2.8 21.S 1.7 2.2 4.5 1.1 38.0 8.9 6.7 15.6

MCA 223 29 7 97 4 14 10 8 169 24 28 52
(N =  392) 56.9 7.4 1.8 24.7 1.0 3.6 2.6 2.0 43.1 6.1 7.1 13.3

Control 454 76 28 198 7 38 10 13 370 55 54 109
(N =  824) 55.1 9.2 3.4 24.0 0.8 4.6 1.2 1.6 44.9 6.8 6.6 13.2

Abbreviation: P  =  Proteinuria
H  =  Hypertension (> 150  mm Hg) О =  Oedema in leg
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T a b le  X V I

O ccu rren ce  o f  th re a te n e d  a b o r t io n

Group
No

occur­
rence

1-3 months
Total

4-9 months
Total

V U V + u H V U V + u Я

CL(P) 409 32 17 5 41 95 10 25 3 88 126
(N =  630) 64.9 5.1 2.7 0.8 6.5 15.1 1.6 4.0 0.5 14.0 20.0
CP 122 11 6 2 12 31 2 10 0 14 26
(N =  179) 68.2 6.1 3.3 1.1 6.7 17.3 1.1 5.6 — 7.8 14.5
MCA 220 14 16 7 29 66 7 33 3 63 106
(N =  392) 66.1 3.6 4.1 1.8 7.4 10.8 1.8 8.4 0.8 16.1 27.0
Control 577 29 8 4 51 92 13 31 0 111 155
(N =  824) 70.0 3.5 1.0 0.5 6.2 11.2 1.6 3.8 — 13.5 18.8

V =  vaginal bleeding 
U  =  uterine contraction 
H  =  hospitalization

the rate of smokers during the first 
three months of gestation and the 
whole pregnancy was somewhat higher 
in the CL(P) group than in the total 
control group.

Finally, some categories of 'p reg ­

n a n c y  c o m p l ic a t io n  were evaluated. 
The symptoms of early toxaemia, i.e. 
pronounced nausea as well as con­
tinuous and strong vomitus did not 
occur more frequently in the preg­
nancies of the mothers of index pa­
tients (Table XIV). The reported oc­
currence of single, pair and trijilet 
symptoms of late toxaemia was not 
higher in the group of index patients 
(Table XV). There was only one ex­
ception: an extreme weight gain oc­
curred more frequently in the CL(P) 
group.

The occurrence of th r e a te n e d  a b o r ­

t io n  was analysed on the basis of 
vaginal bleedings, uterine contrac­
tions, their combination, and hospi­
talization (Table XVI). While the 
mothers of index patients reported a

higher rate of vaginal bleeding and 
uterine contraction in the first tri­
mester, the combination of these 
symptoms, and mainly the hospitaliz­
ation, had a similar occurrence in the 
study and the control groups. There 
was a higher rate of symptoms in the 
second and third trimesters in the 
MCA group (%2 =  22.30; p <  0.001).

Consequently, a number of possible 
teratogens and maternal factors were 
found in this study, but our con­
clusions have to be limited, owing to 
the well-known difficulties of a retro­
spective epidemiological approach (as­
certainment and recall bias). Never­
theless, the triggering impact of cer­
tain types of anticonvulsant seemed 
to be well-founded.
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