
Acta Paediatrica Hungarica, 29 (3 — 4), pp 317 — 329 (1988 —1989)

A family study of cases w ith unidentified 
multiple congenital abnormality
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A  fam ily  s tu d y  w as co n d u c te d  in  1384 index p a tie n ts  a ffec ted  by  
u n id en tif ied  MCAs, w hich rep re sen ted  a  50.6%  sam ple o f th e  p o p u la tio n - 
based m a te ria l o f  th e  H u n g arian  C o n g en ita l M alform ation  R eg is try , 1973 — 
1980. 39 cases d u e  to  m isdiagnosis, a n d  32 cases due to  a  re cen tly  ach ieved  
nosological d iagnosis were excluded . F u rth e rm o re , fo r 109 in d ex  p a tie n ts  
no new  hom e ad d ress  w as ava ilab le  an d  166 fam ilies refused  to  coopera te  
o r th e y  w ere n o t able to  g ive a  com p lex  d a ta se t. F ina lly , a ffec ted  f irs t 
degree re la tiv e s  o f  1038 index  p a tie n ts  w ere ev a lu a ted  on th e  basis o f  m edical 
d o cu m en ta tio n . 5 .1%  o f fa th e rs  a n d  4 .2%  o f  m o th e rs  w ere a ffec ted  and  
m ore th a n  h a lf  o f  th em  w ere a ffec ted  b y  one com ponen t co ngen ita l anom aly  
o f  in d ex  p a tie n ts . T he sib -occurrence o f  co ngen ita l anom alies an d  o f  m u ltip le  
co ngen ita l abno rm alities  w as 11.0%  a n d  3 .5% , respective ly . T he specific 
sib -occurrence  (i.e. fully o f  h a lf-co n co rd an t congenita l anom alies in  sibs) 
w as 5 .5% . F u rth e rm o re , there  is a n  in creased  risk  for fetal d e a th  in  p rev ious 
and  su b seq u en t p regnancies o f  in d ex  p a t ie n ts ’ m o thers. B y  th e  help  o f  the 
fam ily  s tu d y  m u ltip le  congen ita l a b n o rm a lity  en titie s  w ere id en tif ied  in 
78%  o f sib -occurrence o f u n id en tif ied  m u ltip le  congen ita l ab n o rm alities . 
Some p rev io u sly  delineated  co n g en ita l an o m aly  syndrom es w ere recognized 
and  six  p ro b a b ly  new  syndrom es o r assoc ia tions w ere d e linea ted .

The birth prevalence of recorded 
multiple congenital abnormalities 
(MCAs) was 4.0 per 1000 total births 
in Hungary, 1973—1982 [13]. The 
proportion of multimalformed cases 
represents 10% w ithin all recorded 
index patients affected by congenital 
abnormalities (CAs) in the material 
of the Hungarian Congenital Malfor­
mation Registry (HCMR) [1]. Only 
29% of multimalformed cases were 
notified with recognized MCA-entity, 
i.e., with CA-syndromes or CA-asso- 
ciations. Thus hundreds if  not thou­
sands of MCA-entities have remained

unrecognized or undelineated [21, 
23]. These facts prom pted us to 
establish a population-based registry 
evaluation program for unidentified 
MCAs [13]. This program was 
completed by a family study  in 1981 
and some results of th is approach 
will be summarised here.

The purpose of this family study 
was: 1) to attempt the identification 
of MCAs on the basis of family data; 
2) to determine empiric risk figures 
of different CA sib-occurrences in uni­
dentified MCAs.
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318 Czeizel A  : Fam ily study of congenital abnormality

M a t e r ia l s  and  M e t h o d s

B e tw e e n  1973 and 1980, th e  H C M R  
re g is te re d  2733 index  p a tie n ts  w ith  sp ec i­
fied  b u t  u n id en tif ied  MCAs. H o w ev er, o u r 
s tu d y  sa m p le  included only  1384 u n id e n ­
tif ie d  M C A s (50.0% ) because th e  fam ilies 
o f  th e  re m a in in g  1394 index  p a t ie n ts  h a d  
b een  s tu d ie d  prev iously  in  o th e r  su rv ey s 
o f  c a se s  w i th  hypospad ias [3], u n d escen d ed  
te s tis  [5 ] , exom phalos [6], oeso p h ag ea l 
a tr e s ia  [25 ], lim b reduc tion  d e fic iency  [2], 
d ia p h ra g m a t ic  defect [11] b o rn  in  o v e r­
la p p in g  y e a r s  o f th e  s tu d y  p e rio d  in c lu d in g  
M CA c a se s  to o  and  o f  cases w ith  c o n ­
g e n ita l  p o s tu ra l  defo rm ity  asso c ia tio n  [24], 
sch isis  a sso c ia tio n  [4], V A C T E R L -associa- 
t io n  [1 2 ]. In d e x  p a tien ts  b o rn  fro m  1980 
w ere  e x c lu d e d  because th e  C ase-C on tro l 
S u rv e illa n c e  S ystem  of C ongen ita l A n o m ­
a lies [9 ] h a s  prov ided  a n  o p p o r tu n ity  
fo r a  c o n tin u o u s  evalua tion  o f C A s in  th e  
f i r s t  d e g re e  re la tiv es  of index  p a tie n ts .

A  sp e c ia lly  designed p o s t-p a id  q u es­
t io n n a ir e  w ith  a n  ex p lan a to ry  le t te r  w as 
m a iled  to  in d ex  p a tie n ts ’ p a re n ts  in  1982 
a n d  1983. P a re n ts , m a in ly  m o th e rs , w ere 
a sk e d  to  in fo rm  us on th e  n u m b e r , d a te  
a n d  o u tc o m e  o f  all th e ir  p reg n an c ies  an d  
th e  h e a l th  co n d ition  or CAs o f  th e i r  ch il­
d re n  a n d  th e i r  own. F o r th e  sake  o f  h igher 
v a l id i ty  o f  d a ta  we asked to  sen d  a ll m e d i­
ca l d o c u m e n ts  connected  w ith  th e i r  p re g ­
n a n c ie s  a n d  th e ir  ch ild ren ’s CAs a n d  w e 
r e tu rn e d  th e s e  docum ents a f te r  tw o  w eeks. 
O ne h u n d re d  and  nine le t te rs  (7.9 p e r  
c e n t)  w e re  s e n t back  b y  th e  p o s t  as u n ­
d e liv e ra b le . I f  th ere  w as no  response , 
a n o th e r  q u es tio n n a ire  an d  le t te r  w ere  sen t. 
A d d itio n a lly , w e asked th e  h e lp  o f  h e a lth  
v is ito rs  in  o rd e r to  o b ta in  d a ta  o f  th ese  
fam ilie s . W e  accepted  only  th o s e  q u es­
tio n n a ir e s  in  w hich every  q u e s tio n  c o n ­
c e rn in g  th e  CAs o f firs t-d eg ree  re la tiv e s , 
p a r t ic u la r ly  CAs of sibs w as c o rre c tly  a n ­
sw ered . O n e  h u n d red  and  six ty -s ix  p a re n ts  
(12.0 p e r  c e n t)  e ither failed  o r re fu sed  to  
re sp o n d  o r  th e y  w ere n o t ab le  to  g ive  c o m ­
p le te  d a t a  concern ing  sibs. I t  a p p e a re d  
t h a t  so m e  in d e x  p a tie n ts  h ad  b een  g iven

to  fo s te r  hom es or fo s te r fam ilies a n d  th e y  
cou ld  n o t  rep ly  to  ou r questions. T h u s , th e  
to ta l  d ro p -o u t invo lved  275 cases, i.e ., 
19.9%  o f  th e  s tu d y  sam ple.

S iblings rep o rted  to  be in  good h e a lth  
w ere n o t  exam ined  b y  us p e rso n a lly , b u t  
th e  reco rds o f  th e  H CM R  w ere checked . 
O nly  tw o  m a jo r  CAs w ere d e te c te d  in  
such  a  w ay : b o th  o f these  sibs d ied  on  
th e  f i r s t  d a y  o f life. CAs an d  d iso rd e rs  o f  
affec ted  sibs w ere checked o n  th e  b a s is  o f 
m ed ica l d o cu m en ta tio n  inc lud ing  a u to p s y  
records. A  n u m b er o f fam ilies w ere in v ite d  
to  o u r  D e p a rtm e n t an d  we v is ite d  19 
fam ilies. O w ing to  th e  incom pleteness an d  
poor re lia b ility  o f d a ta  concern ing  second  
an d  th i rd  degree re la tiv es  o f in d ex  p a ­
tie n ts , th e y  w ere excluded  from  th e  s y s ­
te m a tic  ev a lu a tio n .

R esu lts

The num ber of evaluated index p a ­
tients w ithin the study samjtle was 
1109. However, data  of this family 
study  were considered only in 1038 
cases w ith unidentified MCAs. The 
difference between the two figures 
can be explained by three factors. 
F irst, misdiagnoses of MCAs were de­
tected in 33 cases (3.0%) on the basis 
of personal check-up or available m edi­
cal documentation. These cases had 
m ainly notified heart defects (some 
ventricular defects may be closed 
spontaneously) or CAs of the  respi­
ratory  system (later on respiratory 
distress syndrome was confirmed) or 
undescended testis (due to  subse­
quent descent); however, the  diag­
nosis was not confirmed later. Sec­
ond, d a ta  obtained at further clini­
cal or pathological exam ination indi­
cated special types of isolated CAs
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instead of real MCAs in further 6 
cases (0.5%).This misclassification was 
accepted in three cases of aortic arch 
sequence (with secondary tracheal 
stenosis), in two eases of spina bi­
fida cystica sequence (where previ­
ously urinary CA was also notified 
but, as it  appeared later, this was no 
CA bu t only secondary functional ob­
structive anomalies of the urinary 
system) and in one case caudal re­
gression defect. Third, a  nosological

diagnosis was achieved by detailed 
clinical examination in  fu rther 32 
cases (2.9%) after notification (Table 
I). The above-mentioned 71 cases dem­
onstrate the im provem ent of diag­
nosis parallel with advancing age of 
index patients. These cases with re­
cognized MCA-entities or isolated 
CAs were also excluded from the 
evaluation of the family study , there­
fore data  of 1038 index patients 
will be published here.

T a b l e  I

N osological d iagnosis based  on  d e ta iled  clinical ex am in a tio n s

M endelian  p h en o ty p es
(M oK usick c a ta lo g s’ C A -en tity  

n u m b er)

N u m b e r
o f c a ses

Monogenic
syndrom es

119(10 Cleidocranial dysplasia 1
14290 Holt-Oram syndrom e 1
1(1120 N ail-patella syndrom e 1
18S30 ►Sturge— W eber syndrom e 1
18840 DiGeorge syndrom e 1
20061 Achondrogenesis, type 1 l
20890 Ivem ark syndrom e 1
21191 Congenital adrenal hj^perplasia 3
22260 Diastrophic dwarfism l
22550 E llis-van Creveld syndrom e l
22765 Fanconi pancytopenia l
23410 Hallerm an— Streiff syndrom e l
24900 Meckel syndrom e l
25250 Mucolipidosis, type II: I-cell disease l
25290 M ucopolysaccharidosis, typo III:

Sanfilippo syndrom e l
26860 Rubinstein syndrom e i
31125 Oro-facial-digital syndrom e, type I l

Chromosome-
syndromes Patau syndrom e l

Edwards syndrom e 2
Down syndrom e 1
Turner syndrom e 1
45X /40X Y  with inherited polymorphism  

o f chrom osom es 1 and 10 1

Others Fetal hydantoin syndrom e 3
VA CTERL-association 1
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320 Czeizel A  : F am ily study of congenital abnormality

S o m e  e p i d e m i o l o g i c a l  

FEATURES OF IN D E X  PA TIEN TS

The sex ratio of th e  evaluated 
1038 index patients w ith  unidenti­
fied MCAs was 0.569, i.e., a  m ale pre­
ponderance was obvious. B irth  weight 
d istribu tion  of the index patients 
showed a predominance o f th e  lower 
b irth  weight groups, thus, a  consid­
erable p a rt of index p a tien ts  (40%) 
had  a low birth weight. T he study 
sam ple involved 38 twins  w ith  uni­
dentified MCAs (3.7%) and th is rate 
significantly exceeds the  Hungarian 
figure which was 1 per cen t in the 
s tu d y  period.

The stillbirth rate was 5.68%  which 
exceeds 7.6-times the H ungarian  still­
b irth  rate  in the period stud ied  (0.75). 
The infant death ra te  is extremely 
high: 44.94 per cent, i.e., 440 of the 
979 liveborn index patien ts died. The 
m ajority  of cases died in  th e  early 
neonatal period. However, in  several 
cases the  cause of death  was no t MCA 
b u t respiratory distress syndrome,

im m aturity , brain damage^ perina­
tal cerebral hypoxia, sepsis, etc.

The distribu tion  of the sib-number 
is shown in  Table II. Parents o f 225 
index patien ts  had no other children. 
The rem aining 795 index patients 
had 1440 sibs, still- or liveborns. Fe­
male index patients have a consider­
ably lower num ber of sibs. The aver­
age num ber o f births in these fam i­
lies studied (1.39 +  1 =  2.39) ex­
ceeds the  H ungarian average (ca. 
1.80). The explanation of this high 
proportion m ay be the “substitution 
a ttitu d e” o f parents in order to  re­
trieve the  child loss caused by higher 
stillbirth and  postnatal death rate.

The distribu tion  of the pregnancy 
outcomes of index patients’ mothers 
(Table I I I )  shows a high spontaneous 
abortion and  stillbirth, i.e., fetal 
death ra te . The rate of spontaneous 
abortions was 13.1 per cent in the 
period betw een 1971 — 1980, bu t de­
clined over the  decade [10]. Sponta­
neous abortion  rate in the study 
sample (17.5 per cent) significantly

T a b l e  I I

D istribu tion  o f  s ib -n u m b e r  (including s t il lb ir th s )  in  s tu d y  sam ple

Index patients
No of index 

patients 
without 

sibsa

Оo' index patients with 1.. 

2 3 4

.6 or more 

5

sibs

6 or 
more

Total No. of 
index 

patients 
with one or 
more sibs

Total 
of sibs X

Male
(N  =  591) 151 247 103 3S 15 13 13 489 893b 1.51

F em ale  
(N  =  447) 74 151 103 30 12 8 2 306 547° 1.22

T ogether  
(N  =  103S) 225 398 266 6 8 27 21 15 795 1440 1.39

a Excluded from further stu d y  
b Including two half-sibs 
0 Including three half-sibs
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T a b l e  I I I

P rev ious and  su b se q u e n t p reg n an cy  ou tcom es o f  index  p a tie n ts ’ m o th e rs

Indueed 
abortion

Ectopic
pregnancy

Spontaneous
abortion Stillbirth Live birth Together

No. % No. % No. %“ No. %*• No. X ° No. x°

Male
(N  =  591) 27S 20.5 4 0.30 178 16.6 37 4.13 850 1.45 1353 2.29

Fem ale  
(N =  447) 113 14.3 1 0.13 129 19.1 17 3.11 530 1.19 790 1.77

Total
(N =  1038) 391 IS .2 5 0.23 307 17.5 54 3.75 1386 1.34 2143 2.06

* Spontaneous abortion  ra te  =  spontaneous abortions/total b irths -f- spontaneous 
abortions

** Stillbirth rate =  stillb irths/to tal births 
° Average per person

exceeds the national level. Some fam­
ilies with extremely large number 
of spontaneous abortions were detect­
ed. A higher prenatal selection in 
pregnancies of index patien ts’ m oth­
ers seems to  be obvious.

Parental data

The observed CA rate  in fathers 
was 5.06 per cent and th is fits well 
the expected one o f about 4—6 per 
cent. (No adequate information con­
cerning 30 fathers was available owing 
to extram arital b irth  or divorce.) The 
sex ratio of these fathers’ children 
shows an obvious male preponder­
ance (33:18 — 0.647). Two fathers had 
MCA (GAM-complex and congenital 
dislocation of hip w ith unilateral 
undescended testis), both  were con­
cordant for MCA of their sons. Of 
further 49 fathers, 27 (65.1%) had a 
CA which was “half-concordant” 
with a  component CA o f MCA in 
their children. I t  seems to  be note­

6 *

worthy th a t 56.9% of the fathers 
(29/51) had a concordant MCA or a 
half-concordant isolated CA. The oth­
er CAs of fathers may indicate mere 
coincidence with MCAs of index pa­
tients.

All affected mothers had isolated 
CAs. The affected ra te  is 4.24%. 
There is again a male preponderance 
in their children (28 : 16 =  0.636). 
Half-concordance occurred in 22 of 
44 affected mothers (50.0%). Con­
genital cardiovascular malformations 
show a surprisingly high half-con­
cordant manifestation, they  occurred 
in six mother-child pairs. The CA- 
distribution of affected parents has 
been published elsewhere [13].

Three main conclusions can be 
drawn from the study  on affected 
'parents of index patients with MCA:

1. The to tal affected ra te  of CAs in 
parents does not exceed the usual 
population prevalence o f CAs. This 
underlines the im portance of social 
lim itations and biological (mainly
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322 Czeizel A  : Fam ily study of congenital abnormality

prenatal) selection in the transm is­
sion o f severe CAs from paren ts to 
offspring.

2. Affected parents have m ainly 
mild CAs. This point proves again the 
im portance of selection, which is re­
laxed in  the reproduction o f mildly 
affected persons.

3. In  more than half of th e  cases 
(51.5%), one of the parents and  their 
children were affected by half-con­
cordant CAs, i.e., there m ay he a 
causal connection of their phenotypic 
m anifestations. In  further tw o father- 
-son cases a full-concordance was 
detected . One of them was diagnosed 
as GAM-complex. Finally a  certain 
concordance of CAs in paren ts and 
their children was found in 50 cases. 
Thus, our study has revealed the 
occurrence of a special additive CA- 
association where one or tw o CAs 
o f index patients is explained by 
their independent parental origin. 
These additive CA-associations may 
represent about 5% of unidentified 
MCAs in our study sample, b u t explain 
more th a n  50% parent-child pairs.

Sib-occurrence

The b irth  prevalence of CAs in  sibs 
was calculated for 1000 to ta l births. 
A ltogether 159 CAs were ascertained 
in 1440 sibs of 1038 index patients. 
Thus, sib-occurrence of CAs is 110.42 
per 1000 total births. This sib-oc­
currence is 2.75 times higher th a n  the 
recorded Hungarian figure (4%) in 
the  s tu d y  period. However, th is  must 
be a  minimum, i.e., an underestim at­
ed figure. In  Hungary the  parents

are not often informed about the 
presence of CAs in most severe cases, 
generally lethal within the perinatal 
period. The explanation is probably 
the physician’s false clemency to ­
wards parents: they  do not want to 
frighten them  with this really shock­
ing information. On the other hand 
parents prefer to  forget the mild 
CAs or they  do not consider these 
defects as CAs. The results of a simi­
lar study [8], in which nearly all sibs 
of index patients were personally or 
medically checked up, confirm our 
suspicion because sib-occurrence of
15.0 per cent was found. Thus, it  is 
probable th a t  the ascertainment of 
this family study  is not complete and 
the sib-occurrence of index patients 
with unidentified MCAs may be near 
to 150.0 per 1000.

I t  is notew orthy th a t 54 stillborn 
sibs had 12 CAs. I t  means a CA-preva­
lence of 222.22 per 1000 stillbirths in 
sibs. Three MCAs were detected in 
stillborn sibs, all of them  were con­
cordant for the MCA of index pa­
tient. Also the 55.56/1000 stillbirth 
rate of sibs considerably exceeds the 
recorded one in the general popula­
tion.

Out of 1389 liveborn sibs, 147 had 
CA (10.61%), 48 among them  MCAs. 
These occurred in siblings of 121 index 
patients. The rate  of CA-affected 
brothers is 11.10% while this figure 
is 10.12% in sisters. The b irth  preva­
lence of CAs is 106.06 per 1000 live- 
births.

Fifty-one MCAs occurred among 
sibs. The ra te  of 35.42 per 1000 to tal 
births is extrem ely high taking into
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consideration the birth prevalence of 
MCAs, which is about 4. I t  is 8.35 
times higher than  the usual occur­
rence of MCAs in newborns, i.e., the 
MCAs have on obvious familial clus­
ter in sibs, 32.1% of affected sibs had 
MCA.

Fifty postnatal deaths were ascer­
tained among liveborn sibs. This rate 
of 36.08 per 1000 somewhat higher 
than that of infant mortality (27/1000) 
in the study period. 26 of these 50 
lethal cases (52%) had CAs.

This family study offered an op­
portunity to identify hitherto uniden­
tified MCAs in some index patients 
on the basis of parallel evaluation of 
affected sibs. In twenty-five specific 
MCA sib-occurrences, the pattern of 
CAs in sibs helped to identify the 
recognizable and previously delineated 
MCA-entities of index patients (Table
IV). The delineation of the polycystic 
kidney-congenital cardiovascular mal­
formation association was based on

our previous biom athem atical analy­
sis [16]. These 25 cases represent 
49.0% of MCA sib-occurrences, 15.7% 
of all CA sib-occurrences and 2.4% of 
all unrecognized MCAs. Finally, the 
analysis of component CAs of MCAs 
in index patients and o f MCAs or CAs 
of their sibs indicated recognizable 
probably new, previously undelinea­
ted MCA entities in 15 cases (Table
V). This subgroup explains the 29.4% 
of MCA sib-occurrences, 9.4% of all 
CA sib-occurrences and  1.4% of all 
unrecognized MCAs.

The point is th a t 40 MCA-entities 
were identified among 51 sib-occur­
rences of MCAs. This group represents 
78.4% of all MCA sib-occurrences in 
the study sample. The remaining 
group of 11 MCA sib-occurrences 
(21.6%) involves probably indepen­
dent familial cluster o f different 
MCAs. Although the causal connection 
cannot be excluded in some cases, e.g., 
in a sib-occurrence o f the  so-called

T a b l e  IV

Id en tified  recognizab le  M C A -entities on th e  basis o f s ib -occu rrence

Mendeiian phenotypes
(MoKusick catalogs’ CA-entity 

number)
Number of family Number of index 

patients (cases)

11845 Alagille syndrome 2 3
18070 Robinow syndrome 1 2
18550 W illiams syndrome 1 3
20850 Jeune syndrome 1 2
20853 Ivem ark syndrome 1 2
22500 W iedemann— Beckwith syndrom e 1 1
24560 Larsen syndrome 2 2
30010 X-linkc<l Addison syndrom e (Figure 1) 1 3
31300 Opitz hypertelorism -hypospadias 

syndrom e 1 1
— Polycystic kidney-congenital cardio­

vascular m alformation association 1 2
— Fetal alcohol syndrome 2 4
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T a b l e  V

P ro b ab ly  now , p rev io u sly  undelineated  MC А -en titles*

CA-syndromes Number of 
families

Number of 
index 

patients 
(cases)

Origin Reference

E xtrahepatic  biliary atresia-ventricular  
sep ta l defect syndrome 2 2 (4) A R [17]

MCM (macrocephaly and congenital cardio­
vascular malformation =  aortic stenosis  
or ventricular septal defect and m ental 
retardation) 1 4 A B (Figure 2)

L ethal om phalocele — cleft palate  
syndrom e 1 . 3 AR [7]

P ostax ia l polydactyly — progressive 
m yopia  syndrome 2 2 (7) AD [15]

SP O U SE  (split hands, obstructive anom aly  
o f urinary system  and spinal error) 1 2 (3) AD [18]

Congenital adrenal hyperplasia — c le ft  lip 
syndrom e 1 1 (1) AR (Figure 3)

A B  =  autosomal recessive 
A D  =  autosomal dom inant

* (Numbers of all sibs inclu d ing  both  index and n on -in d ex  sibs are shown in brackets)

06.11.72. 12.03.73. 29.03.74./!9.07 76. 78 80
2600 g 2600 g 40th week
Undescended MCA=Undescended
te s tis , bilateral testis,left .d issociation
(Addison d isease) testis and epidym is.left

Congenital inguinal 
hern ia , left 
(Addison d is e a se )

02.02.82.
2800 g 
Congenital 
inguinal 
hern ia ,righ t 
(Addison disease)

F ig . 1. S ib -o ccu rren ce  of X -linked  A d d iso n  disease

mesenchyma weakness (congenital 
dislocation of hip, undescended testis, 
congenital inguinal hernia) „syn­
drom e“ (Figure 4) and of an  en tity  of

unusual skull w ith hydrocephaly, 
cerebral hypoplasia and mental re ta r­
dation as well as congenital disloca­
tion of hip w ith  some other different
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Cousins

2A00 g 3000 g 2550 g 2800 g
MCA= MCA=

Aortic Ventricular
stenosis septal 
Undescended defect (?) 
testis, left Macro - 
Macrocephaly cephaly 
(mental and 
somatic 
retardation)

2500 g 2700 g 1580 g
MCA= MCA= Robin =

Ventricular Ventricular Cleft
septal septal defect palate 
defect Congenital Micro
Macro -  dislocation gnathia
cephaly of hip,

(mental and (mental and bilateral 
som atic somatic Macrocephaly 
retardation) retardation) (mental and 

somatic 
retardation)

1550 g 
MCA=

Aortic stenosis 
Congenital 
dislocation of 
hip, bilateral 
Undescended testes, 
bilateral
Congenital inguinal 
h e rn ia , left 
Macrocephaly • 
(m ental and somatic 
re tardation )

F ig . 2. S ib -o ccu rren ce 'o f MCM syndrom e o f au to so m al recessive  o rig in

197A31.12. 1979.
3200 g 
MCA =
Cleft lips, 
bilateral
Congenital adrenal 
hyperplasia

1976 1977 1978 Ö1. 01.1980.
3A50 g 
MCA =
Cleft lips,
U ndescended testes, 
bilateral
Congenital adrenal 
hyperplasia

F ig . 3. C left lip -congen ita l a d re n a l hyperp lasia  synd rom e ( Ï )  o f  a u to so m a l recessive
origin

A da Paediatma Uungarica 29, 19SS—19S9



326 Czeizel A  : F am ily  study of congenital abnormality

II.

1500 g  
M C A = C o n g e n i t a l  
d i s l o c a t i o n  o f  h i p s ,  
b i l a t e r a l
C o n g e n i t a l  i n g u i n a l  
h e r n i a ,  b i l a t e r a l

1800 g
MCA = C o n g e n i t a l  d i s l o c a t i o n  
o f  h i p , l e f t
C o n g e n i t a l  i n g u i n a l  h e r n i a ,  
b i l a t e r a l
U n d e s c e n d e d  t e s t e s , b i l a t e r a l

F i g . 4. F am ilia l c lu ster in g  o f  th e  so -ca lled  m esen ch y m e w ea k n ess  sy n d ro m e (?)

MCA= MCA =
Hydrocephalus with 
cerebral hypoplasia 
V entricular septal 
defect
Congenital dislocation 
of hip, bilateral 
(m ental retardation)

Hydrocephalus (skull deformity?) 
congenital dislocation of hip, left 
C ongenital inguinal hern ia , 
bilateral (mental retardation , 
lactose malabsorption)

F ig . 6 . S p ecific  s ib -o ccu rren ce  o f  an u n id en tified  sy n d ro m e

CAs in  sibs (Figure 5). Obviously 
the parallel examination o f affected 
sibs is a  great help in th e  iden ti­
fication  o f unidentified MCA cases.

Further forty-six index patients 
had sib(s) who exhibited one compo­
nent CA of MCA which was found in 
the index patien t, i.e., they were
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“half-concordant” . This group repre­
sents 28.9% of all affected sihs. The 
distribution of these half-concordant 
CAs is as follows: congenital cardiovas­
cular malformations: 15 (32.6%), con­
genital inguinal hernia: 9 (19.6%), 
congenital dislocation of hip or Orto- 
lani click: 4 (8.7%), microcephaly: 
4 (8.7%), hypospadias: 3 (6.5%), con­
genital hydrocephaly: 3 (6.5%) and 
anencephaly, exomphalos, cystic kid­
ney, face-skull CA, clubfoot, congeni­
tal goitre, undescended testis, tera­
tom a: 1 (each 2.2%). Seventy-three 
affected sibs (45.9%) had no concor­
dant CAs.

C o n c l u s i o n s

The first purpose of the family s tu ­
dy was to set u j i  the  nosological diag­
nosis of unidentified MCAs on the 
basis of sib-occurrence. I t  was success­
ful in 161 cases o f the study sample 
involving 1109 evaluated index pa­
tients. I t  means a 14.5 per cent of the 
study  sample and the proportion of 
specified MCA-entities had thus in­
creased considerably. On the one 
hand, the longer tim e interval helped 
to  identify the nosological diagnosis 
in 71 cases due to  recent medical 
examinations independent of this s tu ­
dy. In  addition the  family study is a 
useful approach for the identification 
of MCA-entities because the parallel 
evaluation of component CAs in in­
dex patients and affected first degree 
relatives revealed a nosological diag­
nosis of known MCA entities in fur­
ther 25 cases. This approach has a 
num ber of further advantages, e.g.,

th e  determination of the phenotypic 
spectrum  of a given MCA-entity [19]. 
Finally , data  of this fam ily study 
helped to delineate some new (or re-dis­
covered?) CA-syndromes and further 
provisional CA-associations in 15 in­
dex patients.

The higher proportion o f specified 
MCA-entities, and further exclusion of 
some non-MCA cases have signifi­
cantly  improved the quality  of the 
s tu d y  sample. By help o f extrapola­
tion  of data  in this 50% sample, the 
to ta l figure of identified MCAs is esti­
m ated  as 55.4% instead o f the  figure 
o f 48.9% , which was achieved by the 
nationwide registry-evaluation of MCA 
cases [13].

The second purpose was to  establish 
the  empiric risk figure o f different CA 
sib-occurrences of index patien ts with 
unidentified MCAs. At least three dif­
ferent figures must be distinguished. 
F irs t of all, sibs of index patien ts had 
a high, 11.0 jier cent, ra te  of total 
CAs. I t  2.75 times exceeds the 
expected figure. The 3.54 per cent 
ra te  of MCA occurrences in sibs is 
nearly 9 times higher th an  the  fig­
ure for the population a t  large. 
There were 40 specific MCA sib- 
occurrences, it represents a  3.9 per cent 
o f all MCA cases, and 25.1% of all sib- 
occurrences. However, fu rther 46 sibs 
had a half-concordant CA. I t  means 
th a t  54.1 per cent of MCAs was fully 
or ha lf concordant in sibs and the 
sib-occurrence of specific CAs is 5.5%. 
Obviously, these rates can be consid­
ered as being minimal since they  were 
only based on parents’ information. 
(The reported CAs were checked and
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only confirmed ones were evaluated.) 
The ascertainm ent bias m ay be higher 
in early  lethal cases and in m ild CAs. 
A com parison between the d a ta  of this 
and ou r previous [8] family studies of 
index patien ts with unidentified MCAs 
confirm s the suspicion of under-ascer­
ta ined  sib-occurrences in the  m aterial 
of th is  Registry. The sib-occurrence of 
CAs was 15% in the previous study. 
However, the specific sib-occurrence 
(about 5% ) was nearly the  same in 
two studies.

A t th e  evaluation of isolated CAs in 
sibs o f index patients w ith unidenti­
fied MCAs, two groups of CAs have 
to  be separated: half-concordant and 
discordant CAs in sibs. N early one 
th ird  o f CAs (29%) were half-con­
cordan t in  sibs. However, tak ing  into 
consideration both the full concor­
dance and  half-concordance sibs the 
specific sib-occurrence represents 54% 
of all affected sibs and i t  indicates 
causal relation with the MCAs o f index 
patien ts.

The remaining, discordant portion 
o f CAs in  sibs may represent a  ran­
dom fam ilial cluster. However, this 
ra te  o f 5.1 per cent seems to  be some­
w hat higher than the expected 
percentage based on the recorded 
H ungarian  figure (4%) in th e  study 
period. Thus, some further causal re­
lations below the phenotypic level 
cannot be excluded [20]. The specific 
sib-occurrence fits well our knowledge. 
However, the  somewhat increased rate 
of discordant CAs in sibs of index pa­
tien ts w ith  unidentified MCA requires 
fu rth e r studies and m editation be­
cause th is  phenomenon offers an  op­

portunity to better understanding of 
the relations between CAs.

I t  can be concluded tha t un identi­
fied MCAs indicate a considerable risk 
for their sibs. First, there is an e levat­
ed risk for fetal death owing to  
increased prenatal selection. In  add i­
tion, there  is a specific sib-occurrence 
risk for MCA of the index patien t and 
it m ay lie between 2.7% (fully concor­
dant MCAs) and 5.5% (fully half- 
concordant CAs). The figure is nearly 
equal to  the  previously published 5%  
specific sib-occurrence rate of MCAs 
[8].
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