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Does autopsy of antenatally diagnosed
malformed foetuses aid genetic
counselling?
J. PAHI, S. R. PHADKE, A. HALDER, A. GUPTA,
R. PANDEY, S. S. AGARWAL

ABSTRACT
Background. Many pregnancies are terminated because of

ultrasonographic diagnosis of malfonnation in the foetus. A
detailed foetal autopsy isneeded to arrive at a definite diagnosis
on the basis of which genetic counselling can be provided.

Methods. Sixty-one foetuses, terminated because of antenatal
diagnosis of congenital malformations by ultrasound, were
autopsied. The ultrasound diagnosis was compared with the
diagnosis reached after autopsy.

Results. In 31 cases (51 %) the autopsy provided additional
findings. In 21 cases (34.4%), the autopsy changed the primary
diagnosis. The revised diagnosis led to a change In the risk of
recurrence in 18 cases (29.5%).

Conclusion. Genetic counselling depending solely on ultra-
sonographic foetal diagnosis may be erroneous. For appropriate
genetic counselling, a detailed foetal examination should be
carried out after tennlnation in cases with ultrasonographically
detected congenital malfonnations.
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INTRODUCTION
Three per cent of newborns have a major congenital malformations. 1
Of these, about 20% have multiple malformations. Single
malformations are often of multifactorial origin whereas multiple
congenital anomalies usually occur as part of a syndrome that
could be monogenic or chromosomal in origin. Congenital
malformations account for 25 % -30 % of perinatal deaths in western
countries' and 10.5 % in India.' A detailed examination of every
affected newborn or stillborn is, therefore, necessary for proper
counselling and management.

Post-mortem studies have shown that antenatal diagnosis by
ultrasound is fairly accurate though associated anomalies are
often missed. The accuracy is also likely to vary with the experience
of the observer, time spent on the ultrasound examination and
quality of the equipment used. With increased availability of
ultrasonography, many major malformations are detected ante-
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natally and pregnancies terminated. However, minor anomalies
may be missed by ultrasound. Examination of the terminated
foetus for associated anomalies is essential for providing accurate
genetic counselling and better antenatal diagnosis during the next
pregnancy. A follow up of pregnancies detected to have malformed
foetuses by ultrasound showed the presence of additional
malformations in 37% -44 % of cases. 5.6 This led to a revision of
the diagnosis in 25 % -40 % of cases. 6.7 However, in India, there are
meagre data on the benefit of foetal autopsy examination and its

.relevance to genetic counselling.

MATERIAL AND METHODS
Sixty-one consecutive foetuses, over a period of six years, aborted
because of an antenatal ultrasound diagnosis of foetal
malformations were studied. The ultrasound and termination
were done at different hospitals. Each foetus was examined
according to apre-designed proforma. This included a photograph,
X-ray and detailed external and internal examination.
Histopathological examination of the liver, spleen and kidney
was carried out in all cases. Additional tissues were studied
according to the requirement in individual cases. A chromosomal
analysis was done whenever fresh tissue was available.

RESULTS
The ultrasound findings were confirmed in all cases except three.
Two ofthese were diagnosed to have anencephaly and encephalo-
coele ultrasonographically; however, at autopsy one had an
occipital encephalocoele while the other foetus was normal. The
third case was suspected to have posterior urethral valves
antenatally, but autopsy revealed an exomphalos and bilateral
talipes equinovarus.

The autopsy diagnosis was the same as the ultrasound diagnosis
.in 30 cases (49%; Table I) while it differed from the ultrasound
diagnosis in 21 cases (34.4 %; Table II). In 18 of these 21 cases,
revision of the diagnosis led to a significant change inn the risk of
recurrence in subsequent pregnancies. In cases where the post-
termination diagnosis was different from the ultrasound diagnosis,
the diagnostic findings were based on radiological examination in
3 cases, external examination in 9 cases, internal examination in
3 cases and in 6 cases they were based on the radiological, external
and internal examinationsX along with histology or karyotyping.
Autopsy did not provide a definite diagnosis in 10 cases, even
though it provided some additional findings (Table Ill).

DISCUSSION
Routine ultrasonography detects many foetal malformations with
reasonable accuracy. This helps in the management of current
pregnancy.' However, the present study cannot be used to define
the accuracy of ultrasound examination as the ultrasonologists
and machines varied and no information was available with
regard to the expertise of the ultrasonologists.

Though the ultrasound findings are usually accurate, genetic
counselling on this basis may be erroneous. We found that in 31
cases (51%) autopsy provided additional information. Of these 31
cases, additional findings changed the primary diagnosis in 21.
The risk of recurrence based on the post-termination diagnosis
was different from that based on ultrasound diagnosis in 18cases
(29.5%).
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TABLE I. Change in diagnosis after foetal autopsy (n=21)
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S.No. Ultrasound diagnosis Autopsy diagnosis Investigations Changed risk of recurrence

1 Short limbs Osteogenesis imperfecta X-ray Yes
2 Short limbs Achondrogenesis X-ray Yes
3 Short limbs Thanatophoric dysplasia X-ray Yes
4 Short limbs Robert's syndrome External examination Yes
5 Short limbs and oligodactyly Robert's syndrome External examination Yes
6 Hydrocephalus, Dandy-Walker Hydrolethalus and Majewski overlap X-ray, ext. and int. examination Yes

malformation, short limbs, polydactyly
and talipes equinovarus

7 Hydrocephalus, short limbs Hydrolethalus and Majewski overlap X-ray, ext. and int. examination Yes
8 Hydrocephalus Neural tube defect with hydrocephalus External examination Yes
9 Hydrocephalus Neural tube defect with hydrocephalus External examination Yes

10 Hydrocephalus Axial mesodermal dysplasia External examination Yes
11 Anencephaly Amniotic band syndrome External examination Yes
12 Anencephaly Acrania External examination No
13 Anencephaly Meroanencephaly External examination No
14 Encephalocoele Normal Ext. and intoexamination Yes
15 Meningomyelocoele Meckel-Gruber syndrome Ext. and into examination and histology Yes
16 Hydrops Diaphragmatic hernia Yes
17 Posterior urethral valve Exomphalos and talipes equinovarus ?
18 Renal agenesis No renal agenesis Int. examination and histology ?
19 Polycystic kidney Multicystic dysplastic kidney Ext. and int. examination and histology Yes
20 Large gut obstruction Klinefelter syndrome with Int. examination, X-ray and karyotype Yes

urorectal septal defect
21 Duodenal atresia Down syndrome Karyotype and ext. examination Yes

ext. external into internal

TABLE II. Foetuses with similar findings on ultrasound andat autopsy'

Autopsy diagnosis n Additional findings n

Iniencephaly 4 Diaphragmatic hernia.
Hydrocephalus 1
Hydrocephalus and hydronephrosis 1
Craniorachisis 4 Spinal rachisis 4
Anencephaly 11 Omphalocoele 1
Encephalocoele 1
Meningomyelocoele 6 Ovarian cyst
Miscellaneous 2

Total 30 7

Similar results have been reported by other studies. The
presence of additional abnormalities not detected by ultrasound
were reported in 37 % cases by Manchester et al. sand 44 % cases
by Weston et al.6 Autopsy led to a revision of diagnosis and a
change in genetic counselling in 40%7 and 25% of cases,
respectively."

Chromosomal analysis of the foetus is important for a correct
diagnosis." We could not do chromosomal analysis as fresh tissue
was not available in many cases. The lack of chromosomal,
virological and biochemical analysis made it impossible to make
an aetiological diagnosis in 10 foetuses which included 7 with
hydrops foetalis. In 5 out of 61 cases, the radiographs were
diagnostic as these foetuses had skeletal dysplasia. However, the
type of skeletal dysplasia can be diagnosed only by post-termination
radiographs.

The commonest congenital malformations seen in our study
were neural tube defects." Of30 such cases, in one it was part of
the Meckel-Gruber syndrome and in another amniotic band
syndrome. The risk of recurrence is higher in the former and lower
in the latter, as compared to the risk in case of isolated neural tube
defects.

TABLE III. Foetuses without a definite post-termination diagnosis

Ultrasound diagnosis n Additional findings

Hydrops foetalis
Dandy-Walker malformation
Dilated right ventricle
Foetal ascites

7
1
1
1

Bifid nose, hypertrichosis
Hypoplastic lungs
Bilateral talipes equinovarus

Thus, even in India, a detailed radiological, cytogenetic and
pathological examination of the malformed foetus after termination
is essential to define the anomalies completely. Genetic counselling
should be based on the post-termination diagnosis and not on
ultrasound examination alone.
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