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Case report

Beckwith-Weidemann syndrome with IC2 (KvDMR1) 
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Summary
the Beckwith-Wiedemann syndrome (BWs) is a rare 
genetic syndrome. However, this is one of the most 
common overgrowth syndromes. this is a genetically 
and clinically heterogeneous syndrome. Here, we report 
a case of Beckwith-Weidemann syndrome without 
macrosomia, visceromegaly and hemihyperplasia but 
having macroglossia, omphalocele and anterior linear 
ear lobe creases. the diagnosis was confirmed by gene 
analysis suggestive of imprinting centre 2 (KvDMr1) 
hypomethylation defect.

BaCkground
The Beckwith-Wiedemann syndrome (BWS) is a rare 
genetic syndrome. However, this is one of the most 
common overgrowth syndromes. This is a genetically 
and clinically heterogeneous syndrome. Sometimes, 
the obvious features of macrosomia, visceromegaly 
and hemihypertrophy may not be present at birth 
but still BWS needs to be considered in infants with 
omphalocele present with other minor signs. These 
patients may subsequently develop overgrowth in the 
postnatal period. Prognosis of BWS largely depends 
on the mutation involved, and imprinting centre 2 
(IC2) (KvDMR1) hypomethylation is one such muta-
tion with low risk for future malignancy and there-
fore carries a good long-term prognosis.

CaSe preSenTaTion
A 38+5 weeker, term, female infant with a birth 
weight of 3.39 kg (63 percentile) was born to a 
26-year-old mother, gravid 3, para 1 abortion 2, 
living 0, by elective caesarean section in view of 
antenatal diagnosis of omphalocele. Infant was born 
out of non-consanguineous marriage. There was no 
history of any teratogen intake or exposure to any 
radiation during antenatal period. Targeted imaging 

for fetal anomaly done at 20 weeks was suggestive 
of omphalocele. Subsequent fetal karyotype done 
was normal. Baby cried immediately after birth and 
had Apgar score of 7, 9, 9 at 1, 5 and 10 min, respec-
tively. On physical examination, birth weight was 
3.39 kg (50–90th percentile), length 52 cm (50–90th 
percentile) and head circumference was 35 cm 
(10–50th percentile) according to Fenton chart. 
There was impressively large tongue protruding 
(figure 1) out of the oral cavity and about 7×7 cm 
omphalocele (figure 2), linear creases on ear lobule 
(figure 3), haemangioma on both upper eyelids but 
no obvious dysmorphic features, hemihypertrophy 
and organomegaly. Macroglosia did not interfere 
with feeding and there were no features of obstruc-
tive apnoea or respiratory distress. Blood sugar at 
birth was 56 mg/dL. There was no episode of hypo-
glycaemia during hospital stay.

inveSTigaTionS
Alpha-fetoprotein (AFP) level on day 9 was 
9750.0 ng/mL and on follow-up, on day 30 it was 
1738.0 ng/mL (decreasing trend).

Ultrasonogram, abdomen—normal.
Gene analysis—KvDMR1 IC2 hypomethylation 

defect.

Figure 1 Macroglosia presenting as protruding tongue. Figure 2 Omphalocele at birth.
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diFFerenTial diagnoSiS
1. Hypothyroidism
2. Trisomy 21
3. Simpson-Golabi-Behmel syndrome
4. Costello syndrome
5. Perlman syndrome
6. Sotos syndrome
7. Mucopolysaccharidosis type VI (Maroteaux-Lamy syndrome)
8. Mosaicism for trisomy 8.

TreaTmenT
Omphalocele was covered with saline-soaked gauze and baby 
was started on intravenous fluids at birth. Omphalocele was 
operated bed side in neonatal intensive care unit on day 3 of 
life and baby was started on feeds on day 4 of life. Postopera-
tive period was uneventful. Feeds were subsequently increased 
to ad lib by day 5.

ouTCome and Follow-up
Baby was discharged on breast feeds with a plan to do abdomen 
ultrasonography every 3 month for at least 7–8 year of age 
and blood test for AFP every 6 week at least till 4 year of age. 
On follow-up at 58 days, weight was 5.886 kg (94 percen-
tile), length was 60 cm (>98 percentile) and head circumfer-
ence was 40 cm (98 percentile). At 9 months of age weight 
was 10.02kg, length 80cm and occipitofrontal circumference 
45cm (figure 4). Ultrasonography of  abdomen was suggestive of 
mild hepatosplenomegaly.

diSCuSSion
 ► Beckwith-Wiedemann syndrome is a rare genetic syndrome. 

It is also known as EMG syndrome to describe exomph-
alos, macroglossia and gigantism. This syndrome was first 
time described independently by Beckwith in 1963 and 
by Wiedemann in 1964.1 2 The incidence of BWS is about 
1:13 700 births, with an equal sex distribution. It is a clini-
cally and genetically heterogeneous syndrome. Most of the 
cases (85%) are sporadic and few cases (15%) are familial 
with autosomal dominant inheritance.3 There was no 
family history suggestive of BWS in our case. There are two 
separate imprinted subdomain. The telomeric subdomain 
includes IGF2 and H19 genes, and the centromeric subdo-
main includes p57KIP2, LIT1 and KvLQT1 genes.2 There are 
two imprinting centres known as IC1 (H19DR) and IC2 
(KvDMR1). BWS is a result of imprinting abnormality of 
various genes over the area of 11p15 in majority of cases 
and only 1%–2% cases are as a result of cytogenetic abnor-
malities and comprise translocations or inversions, microde-
letions of KvDMR1 or H19DMR (maternally inherited) 
and paternal duplications. In our index case, KvDMR1 
IC2 hypomethylation defect was noted which is the most 
common defect and is associated with better prognosis than 
most of other variants. Furthermore, the tumours in this 
molecular subgroup do not include Wilms tumour. Lastly, 
individuals with mutations in CDKN1C seem to have the 
lowest risk with only a small number of cases reported. In 
cases with CDKN1C mutation, only neuroblastoma has 
been reported to date.4–6 Clinically, BWS may present with 
various combination of features. These patients are geneti-
cally predisposed to overgrowth both prenatally and post-
natally. Postnatally, overgrowth is most marked in the first 
few years. The common presenting features are macroglossia 
(97%–100%), the abdominal wall defects as omphalocele or 
gastroschisis (77%–80%), hypoglycaemia (63%) and macro-
somy (68%).7 8 Elliott and Maher defined a criteria for diag-
nosis of BWS based on clinical features. The criteria includes 
major features such as prenatal and/or postnatal overgrowth 
(>90th centile), macroglossia, abdominal wall defects and 
some minor features such as ear signs (anterior linear lobe 
creases and posterior helical pits), facial nevus flammeus, 
hypoglycaemia, organomegaly and hemihypertrophy. For 
diagnosis, there should be either all three major features or 
any two major plus three or more minor features.9 However, 
phenotypic presentation of BWS may be subtle also called 
as incomplete form of BWS and may be diagnosed later in 
life secondary to a malignancy.3 10 In our case, omphalocele, 
macroglossia and ear lobe creases were present. It is impor-
tant to follow-up cases who have features suggestive but 
not conclusive of BWS because of risk of malignancies. In 
our case, although infant was not having any overgrowth 
features at birth but subsequently on follow-up at 2 months 

Figure 3 Transverse ear pit seen at birth.

Figure 4 Photo of the female infant.
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of age overgrowth was observed. There was no prenatal 
overgrowth, hypoglycaemia, organomegaly, polycythaemia, 
hemihypertrophy and facial nevus flammeus. Wilms tumour 
is the most common tumour in patients with BWS followed 
by hepatoblastoma. In our patient, ultrasound of abdomen 
at 9 months of life was normal and AFP levels were normal. 
Furthermore, abnormal facies have been described which 
include prominent eyes with infraorbital creases, facial 
nevus flammeus, midfacial hypoplasia, full lower face with a 
prominent mandible, anterior earlobe creases and posterior 
helical pits. The BWS facies often normalises across child-
hood so that evaluation of adolescents or adults suspected 
to have BWS benefits from assessment of early childhood 
photographs.11 Prenatal diagnosis has been described in 
literature based on phenotypic features.12 Other associated 
features reported in literature include

 ► embryonal tumour (eg, hepatoblastoma, neuroblastoma, 
rhabdomyosarcoma) in childhood;

 ► visceromegaly involving liver, spleen, kidneys, adrenal 
glands and/or pancreas;

 ► cytomegaly of the fetal adrenal cortex (pathognomonic);
 ► renal abnormalities including structural abnormalities, 

nephromegaly, nephrocalcinosis and/or later development 
of medullary sponge kidney;

 ► posterior helical ear pits;
 ► placental mesenchymal dysplasia;
 ► cleft palate;
 ► cardiomyopathy;
 ► positive family history (≥1 family members with a clinical 

diagnosis of BWS or a history or features suggestive of BWS).
A diagnosis of BWS can be confirmed by molecular/cytoge-

netic testing. Cytogenetically, detectable abnormalities involving 

chromosome 11p15 are found in 1% or fewer of affected individ-
uals. Molecular genetic testing can identify epigenetic and genomic 
alterations of chromosome 11p15 in individuals with BWS. Loss 
of methylation on the maternal chromosome at IC2 is seen in 50% 
of affected individuals, paternal uniparental disomy for chromo-
some 11p15 in 20% and gain of methylation on the maternal chro-
mosome at IC1 in 5%. Sequence analysis of CDKN1C identifies a 
heterozygous maternally inherited pathogenic variant in approxi-
mately 40% of familial cases and 5%–10% of cases with no family 
history of BWS.13
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learning points

 ► Beckwith-Weidemann syndrome (BWS) is genetically and 
clinically a heterogeneous syndrome; therefore, all the major 
features may or may not be present at birth.

 ► Some features like overgrowth may not be present at birth 
but may develop subsequently.

 ► Patients with BWS are prone to hypoglycaemia and 
polycythaemia.

 ► Follow-up is important in these cases to look for any 
abdominal tumour like Wilms tumour.

 ► Genetic counselling is important to know the risk in 
subsequent pregnancy.
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