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Case Report

Meckel-Gruber syndrome: a rare and lethal foetal anomaly
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ABSTRACT

Meckel-Gruber syndrome (MGS) is a rare and lethal autosomal recessive disorder characterized by occipital
encephalocele, postaxial polydactyly and bilateral dysplastic cystic kidneys. It can be associated with many other
congenital malformations. The incidence of Meckel-Gruber syndrome ranges between 1 in 13,000 to 4,00,000 live
births. Antenatal ultrasound examination establishes the diagnosis by identifying at least two of the major features. A
case is presented that describes a baby with ambiguous genitalia, who presented with the triad of Meckel-Gruber
syndrome. The baby died shortly after birth.

Keywords: Autosomal recessive disorder, Encephalocele, Meckel-Gruber syndrome, Polydactyly, Renal cystic
dysplasia

cervix was 4-5 cm dilated, 50% effacement, membrane
present. Pelvis was adequate for the baby.

INTRODUCTION

Meckel-Gruber syndrome (MGS) was first described by
Meckel JR in 1822. It is an autosomal recessive disorder,
and is caused by the failure of mesodermal induction.!
Meckel-Gruber syndrome (MGS) is rare and lethal
disorder, with the incidence ranging between 1 in 13,000
to 4,00,000 live births. MGS is characterized by multi-
system developmental malformations with classical
features of renal cystic dysplasia, occipital encephalocele
and post-axial polydactyly.?

CASE REPORT

A 20-year-old, unbooked primigravida with 39 weeks of
gestation was admitted in active labour. She did not have
any antenatal visits and had not undergone obstetric
sonography throughout the pregnancy. On general
examination, her vital parameters were stable. On per
abdominal examination, uterus was full term, 3
contractions per 10 minutes present, fetus was in

Figure 1: Occipital encephalocele.

Clinical diagnosis of primi with full term pregnancy with
Breech presentation with fetal distress in active labour

longitudinal lie in breech presentation with fetal heart rate
of 120 beats per minute. On per vaginal examination,

was made. She was immediately shifted to OT for
emergency LSCS under spinal anesthesia. A grossly
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anomalous live male baby with severe birth asphyxia was
delivered. Baby was resuscitated by pediatrician. Baby
Apgar score was 1 at 1 minute and 0 at 5 minutes. On
detailed examination of the baby, it was observed that
there were multisystem developmental malformations
like, occipital encephalocele (Figure 1), polydactyly of
fingers and toes (Figure 2 and Figure 3) fetal ascites and
ambiguous genitalia (Figure 4) and cleft palate. On post
mortem ultra-sonography and CT scan of the baby
showed hugely distended urinary bladder, pericardial
effusion, choroid plexus cysts on right side, bilateral
multiple dysplastic kidneys, gall bladder sludge, multiple
cysts in liver and ventriculomegaly. Clinical post-mortem
of the baby was done to confirm the imaging findings.

Figure 2: Polydactyly of hand.

Figure 3: Polydactyly of toes.

DISCUSSION

Worldwide, the incidence of Meckel-Gruber syndrome is
1 per 13,250-140,000 live births. Individuals of finish
origin have a higher incidence (1 per 9000 live births, one
person in 50 is a carrier). The incidence is also higher
among Belgians in Kuwait, with 1 affected birth in 3,500
(carrier rate 1 in 30). The highest incidence is reported in
the Indians, with 1 affected birth per 1,300 (carrier rate, 1
in 18).3
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Figure 4: Ambiguous genitalia.

MGS is a lethal syndrome, causing anomalies of the
central nervous system (CNS), cystic dysplasia of the
kidneys, and malformations of the extremities. Other
anomalies associated with MGS are intrauterine growth
retardation  (IUGR),  single  umbilical  artery,
cardiovascular defects, cleft palate, several genital
abnormalities, and oligohydramnios and hepatic
periportal fibrosis.* Previous studies state that 57% of
MGS cases had the three cardinal features, 16% had only
polycystic kidney and polydactyly, and the rest exhibited
other variations.> The phenotypic variability of MGS
might be due to several gene mutations. Genetic mapping
of the syndrome is still incomplete, and the most
frequently responsible genes are MKS1 on chromosome
17, MKS2 on chromosome 11 and MKS3 on
chromosome.*®78 Chromosome analysis is essential to
exclude trisomy 13, which mimics Meckel-Gruber
syndrome. Trisomy 13 carries a 1% recurrence risk, as
opposed to the 25% recurrence rate for Meckel-Gruber
syndrome. Linkage or mutation analysis is not yet
available.®

Commonly encountered CNS abnormalities associated
with MGS previously reported in the literature include
occipital encephalocele, microcephaly, Dandy-Walker
malformation and holoprosencephaly.* The less
frequently reported CNS anomalies of MGS include
anencephaly and hydrocephaly.* The differential
diagnosis of MGS includes trisomy 13, trisomy 18,
Joubert syndrome, Bardet-Biedl syndrome and Smith-
Lemli-Opitz syndrome.® Trisomy 13 is the most likely
syndrome to be confused with MGS. Enlarged kidneys,
severe oligohydramnios and the presence of an occipital
cephalocoele favors the diagnosis of MGS, whereas
holoprosencephaly or other midline CNS anomalies
favors trisomy.°

MGS is best diagnosed prenatally by ultrasonography
early in the second trimester. Prenatal ultrasound is
currently the best method available to diagnose Meckel-
Gruber syndrome and is available in 2-dimensional (2D),
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3-dimensional (3D), and 4-dimensional (4D) modalities.
The latter is particularly useful in assessing facial features
and deformities, musculoskeletal malformations, and
limitation of movement. MRI is a valuable complement
to ultrasonography in assessing fetal anomalies in the
presence of severe oligohydramnios. It is mainly used
when ultrasonography findings are inconclusive or are
insufficient to guide treatment choices.°

No specific biochemical and chromosomal studies
indicate the presence of the MGS. Therefore, the prenatal
ultrasonography detection of MGS is important for the
diagnosis, which can be confirmed later by genetic
analysis and careful post-mortem examination to
establish the diagnosis. Clinical diagnosis is suggested on
the basis of the presence of classical clinical features and
when the syndrome recurs in subsequent pregnancies.®!
Due to financial constraints, chromosomal study was not
performed. Postnatal USG, computerized tomography
and post mortem findings were useful in coming to the
diagnosis OGF Meckel’s syndrome. The chance of giving
birth to another child with MGS is 1 in 4 (25%) for each
pregnancy.®® MGS is a fatal disorder resulting in
intrauterine or early neonatal death, thus prenatal genetic
counselling and prenatal diagnosis is important to
explain the chances of recurrence in subsequent
pregnancies.!!

The mortality is 100% and most babies die in utero or
shortly after birth. Pulmonary hypoplasia is the leading
cause of death. Other causes include liver and renal
failure.*? Most infants are stillborn or die in hours or days
after birth. A few patients sometimes survive a few
months with poor quality of life. According to Ramadani,
there is one report of a long survivor who died at the age
of 28 months.* In 1995, Paavola reported another
atypical case of a long survivor who died at 18 months of
life.1

CONCLUSION

The Meckel-Gruber syndrome is a rare anomaly with
very high for recurrence. Health care providers should
use a systematic approach for birth defects, to allow
accurate diagnostic and recurrence risk counselling,
informed management decisions. Although improved
prenatal testing has increased the detection of fetal
abnormalities, an autopsy remains valuable, as it provides
morphological confirmation.
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