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Recurrence risk after neural tube defects in a genetic
counselling clinic
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SUMMARY The recurrence of isolated neural tube defects in a population of women from a genetic
counselling clinic was found to be 3.4 %. After one baby with a neural tube defect the recurrence
was 2.3 %. Of the 15 pregnancies of women who had two previous babies with neural tube defects,
there were three further recurrences. These findings show that the Hungarian recurrence risk of
isolated neural tube defects has not changed with a declining birth prevalence, and that the rate in
genetic counselling clinic patients is the same as in a previous population based epidemiological
study.

In Hungary, the birth prevalence of isolated neural
tube defects (NTD) has steadily declined over the
last two decades.1 In the 1960s it was 2 80, in the
period 1970 to 1974 it was 2-24, and in 1979 to 1981
it was 1 48 per 1000 total births.2 This reflects a
general trend which appears to be world-wide, for
decreasing prevalences in recent years have
been reported in, for example, Northern Ireland,
England and Wales, Atlanta (USA), Canada,
Denmark, Sweden, Finland,34 New York,5 the
Netherlands,6 and Australia.7 A correlation has been
found in the past between the general occurrence
and the occurrence in sibs, that is, recurrence, the
latter being about ten times higher than the birth
prevalence.8 Data on recurrence of NTD within
sibships are derived from epidemiological studies,
and the risks of recurrence probably also decline
with time in the same manner as occurrence.9 In
Hungary, a large epidemiological study performed
in index patients born in 1962 to 1967 found the
recurrence risk in sibs to be 3- I %10 and this is the
Hungarian figure used today in genetic counselling.
A recent study by Seller'1 showed, however, that
there is a slightly, although not significantly, lower
recurrence of NTD in a genetic counselling clinic
population in south-east England than in the more
general population from which epidemiological data
are derived.

In view of the overall general decline in occurrence
and probably also of recurrence of isolated NTD
since our original study on recurrence risks, and,
secondly, the possibility that couples who present
for genetic counselling may be at a slightly lower
Received for publication 5 November 1983.
Accepted for publication 9 March 1984.

risk for recurrence than the general population, we
have examined retrospectively the recurrence of
NTD in patients attending our Genetic Counselling
Clinic in the period 1975 to 1980.

Materials and methods

All consultands with NTD probands who attended
the Genetic Counselling Clinic of the National
Institute of Hygiene, Budapest, from 1 January 1975
to 31 December 1980, including any subsequent
pregnancies up to 31 December 1981, are included
in the study. Data, including necropsy findings, on
all probands and any affected sibs were docu-
mented. Neural tube defects, that is, anencephaly,
(including anencephaly and spina bifida cystica,
iniencephaly) and encephalocele and spina bifida
cystica with or without their secondary agsociated
congenital anomalies (for example, congenital
hydrocephalus or club foot) were separated into
groups. The so-called 'isolated' NTD group included
only NTD without other major congenital ano-
malies, while in the so-called 'multiple' abnormality
group NTD were associated with other major
congenital anomalies, for example, Meckel-Gruber
syndrome and schisis-association.'2 Consultands
were sent a reply-paid postal questionnaire which
asked for details of pregnancies subsequent to their
visit to the clinic. Additional data were obtained
from the Hungarian Congenital Malformation
Registry of the Centre for Congenital Anomaly
Control, for almost all births with NTD have been
recorded in that registry since 1970. Many of the
women were also followed up through the national
programme for the prevention of recurrence of
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NTD which has been operating in Hungary since
1974.'3 Through it, women at risk are informed
about the availability of genetic counselling and
antenatal diagnosin. The take-up rate of these
services is high at over 90%.

Results

There were 305 consultands who attended our

clinic because of a proband with NTD in the study
period. Of these, 273 replied to the questionnaire.
Ascertainment was thus 89 5y%. However, none of
the remaining 32 consultands was reported to the
Hungarian Congenital Malformation Registry as

having a subsequent NTD child. Of the 305 patients,
274 had one child with NTD and 23 (7' 7%) had two
affected children, while eight (24 Y%) had one child
with multiple abnormalities including NTD (table 1).
An attempt was made in these eight cases to identify
and classify them in the Genetic Counselling Clinic.
They were evaluated separately because their
origin may differ (Meckel-Gruber syndrome is an
autosomal recessive condition) or they may differ
in aetiology (schisis-association) from the multi-
factorial type ofNTD being considered in this study.
In the isolated NTD group, anencephaly with or

without spina bifida cystica occurred with almost the
same frequency as spina bifida cystica alone. In
families where there were two children affected by
isolated NTD, there was concordance in the type of
abnormality in 12 cases (52 %). Seven sib pairs had
spina bifida and five had anencephaly with or
without spina bifida. There was discordance in 11

families (48 %).
The previous reproductive history of the 305

consultands in the study is shown in table 2. There
was a total of 635 pregnancies and 328 produced
isolated or multiple NTD. Within the isolated NTD
group the spontaneous abortion rate was 15 8% and

TABLE 1 Type ofNTD ofprevious affected children.

Group and type of abnormality No %

Isolated NTD
Anencephaly 113 35.3
Anenecephaly+spina bifida cystica 36 11.3
Spina bifida cystica 162 50.6
Encephalocele 9 2.8
Total 320 97.6

Multiple abnormality including NTD
Spina bifida cystica+ anal atresia (Duhamel?) 3
Spina bifida cystica+renal agenesis (Duhamel?) 2
Spina bifida+cleft lip and palate (schisis) I
Occipital encephalocele+ cystic kidney disease

(Meckel-Gruber) 1

Occipital encephalocele+cleft lip and palate
(schisis) 1

Total 8 2.4
Total 328

TABLE 2 Previous reproductive history of 305
consultanids in study.

Group and type of abnoamality No %

Isolated NTD 320 51.6
Termination of pregnancy 77 12.4
Spontaneous abortion 98 15.8
Ectopic pregnancy 1 0.2
Stillbirth 5 0.8
Livebirth 119 19 2
Total 620 100.0

Multiple abnormality including NTD 8 53.3
Termination of pregnancy 3 20.0
Spontaneous abortions 1 6.7
Livebirth 3 20.0
Total 15 100.0

the termination of pregnancy for social or other
reasons was 12' 4%. Fifteen livebirths (3 * 4 % of total
births) had congenital abnormalities other than
NTD. These are listed in table 3 and no one type of
abnormality predominated.
Ofthe 305 consultands, 273 replied to the question-

naire about further pregnancies and so are included
in the recurrence study. A total of 241 had one or
more subsequent pregnancy by the end of the study
period, 187 women already being pregnant at the
time of the consultation and a further 54 becoming
pregnant later. There was a total of 274 pregnancies
including two twin pairs and thus 276 offspring are
included in the analysis.
The outcome of the pregnancies is shown in

table 4, before and after midtrimester amniocenteses
which were performed on all but six consultands
studied. There were eight recurrences of NTD in the
isolated NTD group. Four of these pregnancies were
terminated following antenatal diagnosis by ultra-
sonic examination or midtrimester amniocentesis
and amniotic fluid AFP assay or both. Of the four

TABLE 3 Abnormalities other than NTD in sibs of
probands before birth ofproband.
Hydrocephalus* 2
Klippel-Feil syndrome I
Diaphragmatic anomaly 1
Cleft lip and palate I
Ventricular septal defect 1
Exstrophy of cloaca 1
Biliary atresia 1
Lung hypoplasia 1
Congenital dislocation of hip 1
Malrotation of intestine 1
Club foot I
Haemangioma I
Congenital glaucoma (buphthalmos) 1
Multiple abnormalityt 1
Total 15

Caused by meningitis and ventriculitis, and haemorrhagic cerebri,
respectively.
tThis unspecified abnormality occurred in a female stillborn pair of
an anencephalic twin. Necropsy was not performed.
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TABLE 4 Outcome ofpregnancies folloa
NTD proband.

Group and type of abnormality

Isolated NTD
(Before midtrimester examination)
Termination of pregnancy for social reasons
Induced abortion due to maternal

hyperthyroidism
Spontaneous abortion

(After midtrimester examination)
Termination of pregnancy owing to
chromosome abnormality

(46,XX, 15p +)
to intrauterine death
to false positive amniotic AFP
to NTD

Spontaneous abortion
Stillbirth (fetus had no anomalies)
Livebirth with NTD

With other major abnormalities
(Down's syndrome, cleft palate)

With minor anomalies (unstable hip 2,
inguinal hernia, undescended testis)

Without anomalies
Total

Multiple abnormality including NTD
Spontaneous abortion (before midtrimester

examination)
Livebirth without anomalies
Total

ving birth of eight NTD out of a total of 233, an overall recurrence
of 3-4o/ in the isolated NTD group. Separate risks

No Year of birth were calculated for women who had one or two
previous affected children. There were 23 women
who had two previous children with NTD and 15

4 had further pregnancies, among which there were
1 three recurrences. The recurrence risk for this group

26 was therefore 20 %. The risk for those with only one
previous affected child (five recurrences in 218) was

1 2.3%.
There were two serious and four mild abnormali-

7 ties other than NTD. No one abnormality was more
4 1975, 1977, common than another.
2
1
4

1978, 1979

1975, 1977,
1978, 1979

2

4
218
269

6
7

NTD livebirths, one had been diagnosed antenatally
but the mother had refused termination of pregnancy,
one had a normal ultrasonic picture and amniotic
fluid AFP value and was thus a false negative, one
was a closed lesion which had a normal amniotic
AFP, and in the last case the mother had refused
amniocentesis and the ultrasonic examination and
the serum AFP had been normal. These four NTD
were reported to the Hungarian Congenital Mal-
formation Registry. No abnormality occurred in six
subsequent sibs of the probands with multiple
abnormalities including NTD.
The birth and fetal prevalence of NTD are

separated in the Hungarian Congenital Malfor-
mation Registry and only the birth prevalance has
been evaluated, though terminated NTD cases are
also registered2 because of the Hungarian prevention
programme. However, in this study the observed
recurrence risk includes four antenatally diagnosed
and terminated NTD cases. The NTD group has
higher antenatal selection through spontaneously
aborted fetuses. Thus, if our recurrence risk figure
had taken only the birth prevalence into consider-
ation, it would have been somewhat lower.

In calculating the overall recurrence risks,
pregnancies ending in spontaneous abortion and
terminations, except for NTD fetuses, were deducted
from the total, as recurrences are normally taken
from the newborn population. Thus, there were

Discussion

The overall recurrence of the multifactorial form of
isolated NTD found in this genetic counselling
clinic population (3 * 4 %) is similar to that found in a
larger epidemiological study in Hungary in 1969
(3. 1 %)1O and so has not changed with time and the
declining birth prevalence. It is also the same as that
found in a genetic clinic population in south-east
England."1 However, since it is known that the risk
of recurrence rises markedly with an increasing
number of affected children,14 it is more meaningful
to separate the population according to previous
history. This then gives more precise data which is
of practical use in genetic counselling clinics. In the
present study the recurrence risk after one previous
affected child was found to be 2- 3 % and after two
previous affected children 20%. These figures differ,
the former being lower and the latter higher, from
those found in the study by Seller" and from those
normally quoted in genetic counselling clinics.14 This
difference may be real, but it could also be an
artefact produced by the relatively small sample
involved in the current study.

It has long been recognised that NTD are not a
single entity but a heterogeneous group. At least the
more common type of isolated NTD of multi-
factorial origin and the relatively rare type of
multiple abnormalities including NTD of different
origin (for example, caused by major mutant genes,
environmental factors) should be separated. Their
epidemiological features (sex ratio, seasonality,
recurrence risk) show significant differences.8 15 The
proportion of these two groups is 6% to 94% in the
Hungarian Congenital Malformation Registry. A
recent study in the USA found that multiple NTD
formed roughly 10% and isolated NTD 90% of the
total.15 In the present study, the comparable figures
were 2 4% and 97 * 6%. However, the main source of
our cases was the national programme for preven-
tion of the recurrence of NTD and this programme
involved only the isolated NTD cases.
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The birth prevalence of congenital anomalies other
than NTD in sibs of probands with isolated NTD in
the present study was 3 4% in those born before the
proband and 2 6%. in those born afterwards. This is
not significantly different from the registered national
figures for all births (about 4%) and is consistent
with the findings of Nevin and Johnston16 in North-
ern Ireland, where their occurrence was 21 %.
There was no preponderance of any particular
abnormality. Taking all sibs, whether born before or
after the proband, there was one isolated case of cleft
lip and palate and one posterior cleft palate, an
overall birth prevalence of 0-26%, which is some-
what greater than expected (0-15%).17 In addition,
there was one case of Klippel-Feil syndrome,18 and
one of diaphragmatic anomaly which, togethei with
cleft lip and palate, may have some aetiological
relationship with NTD.12 1-fowever, single cases are
of little significance. The occurrence of two cases of
hydrocephalus (0 4%) was higher than the birth
prevalence (0*07 %), but both cases were of a
different type from those which are part of the NTD
spectrum.

Spontaneous abortions have been implicated in
the aetiology of isolated NTD.19 20 ln particular, a
spontaneous abortion before the NTD pregnancy
has been implicated.2' Although the present study
did not document the relationship in time between
the spontaneous abortions and the NTD pregnancy,
it is interesting to note in the previous reproductive
history of the consultands that 15- 8% of pregnancies
ended in spontaneous abortion, which is significantly
higher than the incidence in the Hungarian popula-
tion during the study period (8 2 %).22 The rate of
spontaneous abortion, including one fetal death
diagnosed antenatally, was 10- 8% in subsequent
pregnancies.
The point is that the Hungarian recurrence risk of

isolated NTD has not changed with a declining birth
prevalence and a similar rate was found in a previous
population based epidemiological survey. This
recent study of a genetic counselling sample also
shows a similar recurrence risk. However, it is
difficult to exclude the possible interaction of these
two differences of the study sample, though owing to
the high participation rate in the national progiamme
for the prevention of the recurrence of NTD, there
is little probability.

The authors thank Dr Mary J Seller for hercomments
and generous help in improving the manuscript.
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