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Surveillance of congenital anomalies has various functions viz.
monitoring (to detect clusters as soon as possible), registering (to contribute
to medical care and to provide material for scientific research) and informa-
tive. The Hungarian Congenital Malformation Register records the occur-
rence of malformed babies diagnosed from birth to 1year ofage. The Register
has 3 sources (obstetricians, paediatricians, pathologists) and has registered
since 1971 over 4000 malformed infants annually, an occurrence of over
28%0mV alidity and completeness of notification depend on the type of mal-
formation. A separate Monitor started on January 1st, 1973, is confined to
congenital malformations detectable unequivocally and readily during the
first seven days of life. So far four real clusters occurred in Hungary but their
causes could not be found. Particular stress has been laid upon multiple
malformations (syndromes) since all known teratogens affecting humans

produce multiple malformations.

The purpose of surveillance s
continuously to collect information
on congenital anomalies. It is an
essential requirement that the types
of congenital anomalies of different
aetiology be studied separately since
congenital rubella syndrome develop-
ing as a consequence of an intra-
uterine virus infection, monogenic
achondroplasia occurring due to a
major gene defect, Down syndrome
attributable to a special numerical
chromosome aberration and cleft lip
with or without cleft palate showing
multifactorial aetiology obviously rep-
resent different entities.

Surveillance has various functions.

finite population, caused by newly-
arisen teratogenic environmental ef-
fects. The earliest possible recognition
of such clusters and the restriction
of the influences of such noxae may
prevent injuries in many a fetus.
The monitor does not require a com-
plete recording of all congenital ano-
malies based on personal data. Its
sensitivity depends on the rapid
notification and monthly processing
of certain types of anomalies. Prob-
ably, only the so-called sentinel de-
fects of known aetiology are readily
detected by the obstetrician or the
pathologist at birth and during the
first 7 days of life. The purpose is to

1 The monitor function is a sen-detect real changes i.e. clusters as

sitive warning of a temporal cluster-
ing of congenital anomalies in a de-

soon as possible.

2. The register function means
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124 A. Czeizel: Surveillance

“a file of documents containing uni-
form medical and/or sociodemograph-
ic information about individual
persons, collected in a systematic
and comprehensive way, in order to
serve a pre-determined purpose” [21].
There are three essential points in the
register of congenital anomalies, viz.

(i) the permanent record of the affect-

ed children identified on the basis
of their personal data (name, address,
birth-date, etc.); (ii) a continuous or
occasional follow-up of the patients’
conditions; and (iii) statistical util-
ization of the data obtained.

b) A register containing a high
number of wunselectecl cases may
offer valuable material for scientific
research, even for anomalies as rare
as e.g. exstrophy of the bladder.

(i) It may provide suitable data
for epidemiologic and genetic family
studies.

(ii) The register may give informa-
tion on the total occurrence of each
type of anomaly in a given popula-
tion i.e. on p values which are basic
data of genetic studies and genetic
counselling.

(iii) Differences found in the fre-

Registration of congenital ano- quency of congenital anomalies be-
malies is important from several tween different countries, geographic-
points of view. al or administrative areas [16], may

a) It may help to plan and organizedisclose special endemic environmental
medical care (surgical intervention, effects or genetic factors.
prosthetic devices, etc.) and an (iv) The register may also call
eventual institutionalization  (e.g. attention upon less obvious temporal
mentally retarded children). Thus trends. Thus in Hungary e.g. the

e.g. surgical treatment of congenital
heart diseases in Hungary had first
been planned on the basis of an
occurrence estimated at one tenth
the actual frequency. This, of course,
led to serious problems in the treat-
ment of the affected. The follow-up
of cases makes the evaluation of care
also possible (e.g. in spina bifida
cystica). Furthermore, the register
may contribute to the propagation
of new methods of therapy, rehabili-
tation and prevention (e.g. calling
in the mothers who had had a baby
with anencephaly and spina bifida,
for amniocentesis to determine the
alpha-fetoprotein level of amniotic
fluid during their subsequent preg-
nancies.

frequency of patients with Down
syndrome showed a gradual decrease
parallel to the decrease of maternal
age due to the fall of live-birth rate
[3].

(v) The register may help to rec-
ognize new syndromes and the pat-
terns of their occurrence.

3. The information supplying exact

data on congenital anomalies may
be useful in many points.

a) It may form a basis of reference
in considering presumed “epidemics”
of congenital anomalies and to allay
public anxiety.

b) Surveillance makes people aware
of the significance of congenital anom-
alies by notification and the con-
tinuous publication of data.
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c) These data may be of help
teaching.

The importance of congenital anom-
alies (in Hungary at present more
than three times as many infants die
of congenital malformations than of
all infectious diseases) and the ne-
cessity of avoiding another thali-
domide catastrophe has prompted
several countries to organize a sur-
veillance of congenital anomalies at
the national level (Czechoslovakia,
1961; Hungary, 1962; Finland, 1963;
England-Wales, 1964; Norway, 1967,
Sweden, 1973) or in more restricted
areas (British Columbia, 1952, almost
a decade earlier than the other pro-
grammes; Israel (West Jerusalem),
1964; Sweden, 1965; Canada: Alberta,
Manitoba, Ontario, New Brunswick,
1966; Israel (Rehovot), 1966; USA:
Nebraska, parts of Georgia and Flo-
rida, 1967; France, 1973; USA (all
institutions), 1974. Thus, Canada
and the United States, as well as
Israel and Sweden have 2 surveillance
systems; these, however, have worked
under fairly different conditions [6, 10,
11, 18, 22] In some countries (e.g.
Finland, Hungary) notification is
compulsory. In some (e.g. England-
Wales, Canada, USA, Czechoslova-
kia, Norway) malformations diag-
nosed during the first seven days are
only considered while in others (e.g.
Hungary, lIsrael) the age limit is the
first year of life or there is no age
limit at all (e.g. British Columbia).
Some surveillances involve only con-
genital malformations (this term s
confined to structural defects present
at birth [20]), whereas others involve

in congenital
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anomaly (this term in-
cludes all biochemical, structural and
functional disorders present at birth
[20] in addition). In some countries,
the monitor function is expressed
while in others the register function
operates continuously. Recently, the
WHO [19, 20, 22], the National
Foundation and other organizations
[9] have made serious efforts to
ensure international co-operation and
standardization. The purpose of the
present paper is to summarize the
results of the surveillance of congen-
ital anomalies with particular ref-
erence to Hungarian data and to
discuss some unsolved problems.

Hungarian Congenital Malformation

Register (HCMR)

In Hungary a continuous and
compulsory notification of congenital
malformations and a HCMR was
established by the Ministry of Health
in 1962. Since January 1st, 1970, the
HCMR has been run in accordance
with international recommendations.
The aim of HCMR is to determine
the occurrence of malformed babies
and congenital malformations diag-
nosed from birth to the age of 1 year.
HCMR uses three sources of infor-
mation:

1. The obstetricians notify the
HCMR on a standard form of every

diagnosed malformed newborn. At
present in Hungary 98% of all de-
liveries take place in hospitals.

2. The paediatricians notify the

HCMR on another standard form of
every diagnosed malformed infant.
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Notification is made at every ad-
mission to any sanitary institution,
i.e. repeatedly. In order to minimalize
the load of the physicians in charge
of notification, the forms contain
only the most necessary personal
and birth data (name, address, birth-
date, sex, single or multiple birth,
live or still-birth, infant death, birth-
weight). The common congenital mal-
formations, about 80% of the total,
are indicated so that the physicians

only have to underline them. For
less frequent anomalies a special
column is reserved.

3. The pathologists notify

result of the necropsy of malformed
stillborns and babies to the Central
Statistical Office which forwards them
to HCMR. At present, the majority
of stillbirths and all dead infants
are subjected to necropsy.

The multiple sources result in a
considerable overlap, but multiple
counting is eliminated because the
HCMR keeps personal record cards.
At the same time the overlap in-
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creases the efficiency of HCMR and
offers a possibility to control notifica-
tion. [14,15] The data are classified
and coded by four digits according to
the 8th revision of the International
Classification of Diseases (ICD). The
occurrence of congenital malforma-
tions is checked quarterly, though the
data are processed by a punched
card system (SZAM made in USSR)
annually after March 31st of the
next year. As some notifications from
the previous year may arrive later,
the final closing date is December
31st of the following year. The annual

theresults of HCMR are published offi-

cially in the Medical Weekly and a
detailed report is sent to the author-
ities. The data of HCMR are public
property so that anybody can use
them for practical or scientific work.

The registered number of mal-
formed infants amountsto more than
4000 and due to the extensive in-
formation of the physicians, the sys-
tematic control of notifications and
the continuous publication of the

Table |

Number and occurrence of malformed babies and malformations in Hungary,
1970-1974

Number of

v Number of babies with

ear total births congenital

malformations

1970 153.339 3167
1971 152.159 4344
1972 154.652 4723
1973 157.623 4657
1974* 187.957 5749

Occurrence of

Total occurrence

malformed Number of  of malformations
babies per 1000  malformations per 1000
total births total births
20.65 3516 22.93
28.55 4806 31.59
30.54 5272 34.09
29.55 5288 33.55
30.59 6414 34.12

* data incomplete (until March 31st, 1975).
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data, their occurrence has been over
28%0 since 1971 (Table 1). The oc-
currence of congenital malformations
is higher because in this type of pro-
cessing babies with two malformations
are registered doubly. Babies with
three or more malformations are
evaluated as separate entities; there-
fore the individual malformations
within multiple ones do not score
separately. (The frequency of babies
with one, two and multiple malfor-
mations was 82.7 83.7, 124 131
and 3.9 4.2%, respectively.)

The total point-prevalences of con-
genital malformations at birth are
higher in Hungary than in other
countries except the 5 provinces of
Canada [1]. It is supposed that some
5% of all births exhibited congenital
diseases [19]. The Hungarian values
do not actually indicate a higher
occurrence of congenital malforma-
tions in general; this is explained by
(i) the one year age limit of the sub-
jects to be notified; (ii) the more
complete ust of congenital malfor-
mations which includes congenital
hernias (e.g. exomphalos-omphalo-
cele and congenital inguinal hernia)
and also teratomas (now not in-
cluded in Chapter XIV entitled Con-
genital Anomaly of ICD); (iii) the
multiple sources of the notification
system; and perhaps (iv) the more
reliable notification. Considering the
individual types of anomalies, only
the point-prevalences at birth of the
congenital dislocation of the hip is
higher in Hungary than in other
countries [5].

Some technical problems must also

127

be considered, (i) Studies must be
aimed separately at the individual
types of congenital malformation i.e.
at homogeneous entities. It is ob-
vious that e.g. an isolated cleft lip
with or without cleft palate is a type
of malformation completely different
from cleft lip with or without cleft
palate associated with other mal-
formations such as polydactyly and
ocular anomaly [4]. The total occur-
rence of babieswith a single congen-
ital malformation amounts to 2.8%
in HCMR, thus the chance associa-
tion of three malformations has a
probability of 0.00042%. Therefore,
in the overwhelming majority of
mutliple malformations, a chance
association could be excluded and
patients with 3or more malformations
were evaluated as a separate entity
of special aetiology and classified
into subcategory 759. (ii) The Con-
genital Anomaly Chapter XIV in
ICD contains only morphological mal-
formations and, as mentioned above,
this list is incomplete. In the future,
increased attention should be paid
to all congenital anomalies including

the inborn errors of metabolism
(270 277). Moreover, if only for
the significant overlaps observed,

their uniform judgement with mental
subnormatity (310 315) and congeni-
tal defects of sense organs (370 379;
388 389) should also be considered,
(iii) Minor anomalies (e.g. phimosis,
hydrocele) also present a problem
since their notification depends on
the physician’s judgement, (iv) Early
successfid treatments also produce
paradoxical situations. Thus, e.g. the
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registered occurrence of congenital
dislocation of the hip is high in Hun-
gary even though owing to ex-
tensive early orthopaedic screening -
patients with actual dislocation of
the hip are rarely found. Thus the
registered value only indicates the
“liability” ratio of this malformation,
(v) Prevalence values at birth were
always calculated for the total num-
ber of births and expressed per thou-
sand. (In addition, the data were
evaluated according to the number
of livebirths and stillbirths, infant
deaths, sex ratio, etc.)

The most important features of
surveillance are its validity and com-
pleteness [12, 8, 13]. As a result of

proximate real occurrence in Hungary
of some types of congenital mal-
formation is known. It seems worth-
while to compare them with the
registered values (Table It). The ratio
of notification in each type of malfor-
mation studied increases from 1.6%
in the case of a single umbilical artery
to over 100% in the case of congenital
clubfoot The deviations may be
attributed to differences (i) in the
time and reliability of diagnoses
(e.g. certain congenital heart defects
can reliably be recognized only after
birth and in some cases only by spe-
cial techniques); (ii) in the gravity
(less severe malformations may be
considered less significant, resulting

our epidemiologic studies the ap- in a lower notification ratio as for
Table Il
The completeness of notification of some congenital malformations
per 1000 total births in 1972
m?r?\%%r Congenital malformations Appror>(<3|ar|nat|ve 5&?}?}3&2‘8‘ Corrlrg)%tfeitggﬁgsnof
of ICD occurrence per cent
740. Anencephalus 1.10 1.13 102.73
741 Spina bifida 1.63 1.33 81.60
742. Congenital hydrocephalus 0.76 0.74 97.37
746.3 Ventricular septal defect 1.85 1.22 65.95
746.4 Atrial septal defect 0.91 0.26 2S.57
747.0 Patent ductus arteriosus 0.86 0.32 37.21
747.5 Single umbilical artery 1.27 0.01 0.79
749. Cleft palate and cleft lip 1.55 1.60 103.23
750.1 Congenital pyloric stenosis 1.46 0.39 26.71
752.1 Undescended testicle 13.12 0.67 511
752.2 Hypospadias 431 1.13 26.22
754. Congenital clubfoot 1.82 2.15 118.13
755.6 Congenital dislocation of hip 27.53 6.10 22.16
759.3 Down disease 1.25 0.73 58.40
550. Congenital inguinal hernia 12.11 1.90 15.69
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instance in the eases of undescended
testicles, and in addition only the
most serious defects are examined
post mortem) and (iii) interpretation
of the malformations (congenital in-
guinal hernia and a single umbilical
artery are not considered congenital
malformations by a number of cli-
nicians). (iv) In the cases of congenital
clubfoot some secondary clubfoot
cases, whereas (v) in those of cleft
palate and cleft lip some associated
multiple anomalies may increase the
registered value. All these, of course,
also mean that the validity and com-
pleteness of notification of the in-
dividual malformation types cannot
he assessed uniformly.

The objective differences in the
recognition of malformations and
the fastest possible detection of the
possible clusters have prompted us
to develop a separate Monitor in
Hungary, from January 1st, 1973.

Congenital Malformation Monitor

This Monitor is confined to con-
genital malformations detectable un-
equivocally and readily, in general
by inspection, during the first seven
days of life [2] (Table HI). (In certain
countries, all congenital malforma-
tions are recorded.) Monitoring im-
poses no surplus work on the physi-
cians making the notification, but
in data processing the “monitor”
malformations are evaluated sep-
arately according to the month
of birth and to territorial units.
In Hungary, 98% of the deliveries
takes place in hospitals and thus the

Surveillance

monitor malformations must be diag-
nosed and notified by the obstetri-
cians, neonatologist-paediatricians
working in a considerable proportion
of the obstetric institutions, and
occasionally by the pathologists
during the first seven days of life.
An occasional cluster can thus be
detected almost immediately.

To analyse changes, particularly
increases in the occurrence of special
types of malformation, is not a simple
task [7, 17]. Separation of random
increases from significant “epidemics”
attributable to actual environmental
effects has been a real problem. At
their evaluation, the data obtained
during the preceding years were used
for comparison, and figures higher
than -f-2 S. Il. were regarded as a
warning sign. In Hungary some signif-
icant increases i.e. clusters occurred
in special types of congenital malfor-
mations both in the Monitor in 1973
(e g. reduction deformities of upper
limb and severe malformations of
external genitalia in August) and
in the Register in 1970 1973. How-
ever, increases restricted to one month
have not been taken into consider-
ation. In cases of mathematically
significant (proven by X2test) clusters
during two or more months the dis-
torting effect of technical errors (e.g.
misreporting; a new physician; in-
troduction of new diagnostic proce-
dures) could be excluded. A signifi-
cant real increase in the special type
of malformations persisting through
several months was considered an
alarm sign. So far four real clusters
occurred: one for hypospadias (752.2)
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Table 111

Defects readily detectable at birth (1973 data)

Code ) Occurrence per 1000 Monthly values
number Malformations births
of ICD No 000 ‘ 25D
740. Anencephalus 137 0.87 11.4 3.01
741. Spina bifida 173 1.10 14.4 5.52
745.0 Absence of ear or severe malformation 13 0.08 11 2.17
748.1 Absence of nose or severe malforma-

tion 4 0.03 0.3 1.56
749. Cleft palate and cleft lip 252 1.60 21.0 12.24
752.8 Absence or severe malformation of

external genitalia 311 1.97 25.9 12.24
755.0 Polydactyly 92 0.58 7.7 4.97
755.2 Reduction deformity of upper limb 19 0.12 1.6 2.00
755.3 Reduction deformity of lower limb 9 0.06 0.8 151
759. Congenital syndromes affecting

multiple systems 335 212 27.9 9.81

Total 1345 8.53 112.1 16.94
Table IV

Distribution of notified and registered multiple malformations in 1973

Code Registered number
number Multiple malformations Notified number
of ICD (plus) total
759.0 Situs inversus 3 (-) 3
759.1 Conjoined twins and other forms of twin

monster 3 (-) 3
759.2 Major gene defect 8 (®) 16
759.3 Down syndrome 103 ) 105
759.4 Other syndromes due to autosomal

abnormality 2 (D 9
759.5 Syndromes due to sex chromosome

abnormality 5 (-) 5
759.6 Major environmental factor — @ 7
759.7 Specific syndromes with unknown

aetiology 3 (16) 19
759.8 Provisional syndromes or associations — (36) 36
759.9 Unspecified syndromes 208 (-) 111

Total 335 (76) 314*

*21 non-multiple malformations have been subtracted.
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for four months in 1971; one for
reduction deformity of the upper
limb (755.2) for two months in 1971;
one for anencephalus (740) for three
months in 1972; and one for con-
genital clubfoot (754) for three months
in 1973), but the underlying causes
have remained obscure.

Multiple malformations

During monitoring, particular
stress has been laid upon multiple
malformations, the syndromes, since
all known teratogens affecting hu-
mans produce multiple malforma-
tions. In addition, multiple defects
may indicate chromosome aberra-
tions and monogenic syndromes.

Classification of multiple malfor-
mations is an unsolved problem. In
our Monitor, multiple malformations
were classified partly according to
the ICD and partly to our purposes
(as shown by the underlined terms
in Table 1V).

Evaluation of multiple malforma-
tions is done as follows:

1. Recognition and classification
of syndromes is difficult and there-
fore in the majority of the multiple
malformations no exact diagnosis
has been supplied; specification was
received in 37.9% of the notified
multiple malformations belonging to
code number 759.

2. In the case of unspecified mul-
tiple malformations, during data pro-
cessing attempts have been made to
recognize the syndrome on the basis
of the symptoms described (Table V).
In this way 42 cases were diagnosed
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successfully. Three cases notified with
a posterior cleft palate, glossoptosis
and micrognathia were assessed as
probable Robin syndromes. In fur-
ther 36 patients, “congenital mesen-
chymosis” was diagnosed as a pro-
visional syndrome. In these cases,
3 or all 4 symptoms, i.e. congenital
dislocation of the hip, congenital
clubfoot, congenital inguinal hernia,
and torticollis had combined. (It is,
of course, a question, whether all
these should be considered a multiple
malformation entity.)

3. For the
specified multiple malformations a
special medical system has been es-
tablished in Hungary. Stillbirths and
infant death with unspecified mul-
tiple malformations are evaluated
through correspondence and the de-
tailed post mortem records are col-
lected from the pathologists. Surviv-
ing patients are sent officially to
special subcentres where they are
examined and diagnosed by special-
ists. The 5 subcentres are provided

by the necessary personal and la-
boratory facilities (e.g. for chro-
mosome analysis) to establish the

diagnosis in patients from 3 —5 coun-
tries. Detailed descriptions of the
results of these examinations are
sent to the Monitor, supplemented
with the presumed diagnosis. From
time to time, the leaders of the sub-
centres meet in order to evaluate
the post mortem records. There are
three possibilities in these cases, (i)
Attempts fail at identifying the mul-
tiple malformation in question with
any of the known syndromes, (ii) The

Acta Paediatrica Academiae Scientiarum Hungaricae 17, 1976
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Table V

The process of evaluation of unspecified multiple congenital malformations in 1973

Unspecified multiple congenital malformations

208

Liveborn
146

Evaluable Not evaluable
42 104

(Provisional syndromes 36
Specific syndromes of

Stillborn and neonatal death
62

Evaluable Not evaluable
2 60

(Specific syndromes

of unknown

unknown aetiology) 6 origin 2)
Cooperate No cooperate Answer No answer
46 58 49 I
Diagnosis Non-multiple No diagnosis Diagnosis Non-multiple No diagnosis
22 5 19 13 16 20

(Chromosomal abnormality 8

Major gene defect 7
Specific syndrome of
unknown aetiology 3

Major environmental factor 4)

detailed description reveals that the
anomaly under study is not a mul-
tiple one. Thus e.g. spina bifida with
hydrocephalus and congenital club-

foot or anencephaly with cervical
vertebrae and facial anomaly are
not considered multiple malforma-

tions since the latter are secondary
consequences. (In this respect, how-
ever, we are not strict enough since
e.g. Robin anomaly, Potter syn-
drome, Poland syndrome, the defect
of prechordal mesoderm, triad syn-
drome, have been classified as specific
syndromes of unknown aetiology

(Presumed chromosomal abnormality 1

Major gene defect 1
Specific syndrome of unknown
aetiology 8
Major environmental

(microbial) factor 3)

even though all these are single syn-
dromic malformations with multiple
appearance as a secondary defect.)
(iii) The multiple malformation is
successfully classified as one of the
known syndromes. This at the same
time also establishes the aetiology
in some syndromes e.g. in Marfan
and Treacher-Collins syndromes, ma-
jor gene defects with autosomal dom-
inant inheritance. The result of
chromosome studies is often decisive.
In 1973, 5 numerical and 3 structural
autosomal anomalies were found and
the centralized performance of sero-
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logical tests promotes the verification
of intrauterine infections (e.g. rubella
or cytomegalovirus). In a number
of cases, however, identification of
the syndrome fails to reveal the
aetiology (Robin syndrome).

Our efforts at recognizing multiple
malformations have caused a differ-
ence between the notified multiple
malformations and the registered
ones (Table 1V). Yet, the exact diag-
nosis has remained obscure in 53.4%
of the wunspecified malformations.
This was due partly to the failure of
the parents to take affected children
to the relevant subcentre (because
of the serious condition of the chil-
dren or simply due to indifference,
etc.), and to the fact that identifica-
tion of syndromes is still a field un-
settled in many respects and which
needs wide experience.
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