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MRCOG Part 1 Revision Notes
Lecture 120: Beckwith—-Wiedemann and Silver—Russell Syndromes

Cell biology e Visual revision edition — follows Lecture 119 (imprinting)

COLOUR CODE USED THROUGHOUT THESE NOTES

PATERNAL MATERNAL / RISK BWS / EXPRESSED “ OTHER

LEARNING OBJECTIVES — tick off as you go

[0 Explain IC1 and IC2 at 11p15.5 and the IGF2/CDKN1C growth balance.
[ List BWS mechanisms and their tumour risks.

[0 Recognise BWS antenatally and plan delivery and surveillance.

[0 Diagnose SRS (Netchine—Harbison) and manage it.

[0 Know related imprinting disorders and counsel about ART.

1 The 11p15.5 Region

IN ONE LINE: Dad's IGF2 is the growth accelerator, Mum's CDKN1C (p57) the brake. Tip the balance one way
- Beckwith—Wiedemann (overgrowth); the other - Silver—Russell (growth restriction).

11p15.5 — two imprinting centres control fetal growth

1C1 (H19/1GF2) 1C2 (KvDMR1) The growth see-saw

e - B0 s

CDKN1C / p57 (from MUM) = BRAKE

Too much IGF2 / too little CDKN1C
— OVERGROWTH = BECKWITH-WIEDEMANN

Too little IGF2 (IC1 loses methylation
MATERNAL 11 VTR ) KCNQIOT1 . CoKNIC on dad's copy) - GROWTH RESTRICTION
= SILVER-RUSSELL
® = methylated ©=unmethylated green = expressed

IGF2 T /CDKN1C | IGF2 |

A

BWS: big SRS: small

Figure 1. IC1, IC2 and the growth see-saw.

MNEMONIC / MEMORY HOOK
'BWS = Big, With Superfluous IGF2; SRS = Small, Short of IGF2'.
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2 Beckwith—Wiedemann Syndrome
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Beckwith-Wiedemann syndrome — genotype drives tumour risk

Mechanisms (LOM = loss, GOM = gain of methylation)

unknown
~15-20%

IC2 LOM
~50%

pat UPD11
0%

Tumour risk depends on the cause

IC1 GOM -28%
pat UPD11
CDKNIC
IC2 LOM

0 5 10 15 20 25 30

childhood embryonal tumour risk (approx.)

IC1/UPD — mainly WILMS (+ hepatoblastoma with UPD); IC2 — hepatoblastoma, rhabdomyo-
sarcoma, neuroblastoma (low). Overall ~8%, mostly before 7-8 years.

Figure 2. BWS mechanisms and tumour risk.

Beckwith-Wiedemann — features, birth planning and follow-up

CLINICAL FEATURES ANTENATAL + DELIVERY SURVEILLANCE + ART

* MACROSOMIA, lateralised overgrowth
(hemihypertrophy)

* MACROGLOSSIA (~90%) — airway, feeding

* EXOMPHALOS / umbilical hernia

* NEONATAL HYPOGLYCAEMIA (~50%,
hyperinsulinism)
and GLUCOSE team

= ear creases/pits, visceromegaly, renal
anomalies, naevus simplex

\_ O\

 scan: macrosomia, POLYHYDRAMNIOS,
exomphalos, big tongue/kidneys, placental
mesenchymal dysplasia, long cord

= exclude T13/T18 if exomphalos (QF-PCR,
array); methylation on amniocytes.

« preterm labour risk; shoulder dystocia
plan; tertiary birth — neonatal AIRWAY

» UK: abdominal US 3-monthly to ~7 y
(genotype-based; AFP use varies)

« monitor glucose; tongue reduction if
needed; leg-length / orthopaedics

= ART: relative risk ~3-5x (mainly IC2 LOM),
absolute risk still low

= recurrence: low if sporadic; 50% if
mother carries CDKN1C / IC1 deletion

MZ twins (often female) can be DISCORDANT for BWS (IC2 LOM) — a classic imprinting curiosity

Figure 3. BWS features, birth and follow-up.
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3 Silver—Russell Syndrome

Silver-Russell syndrome — the growth-restricted mirror

Netchine-Harbison score: 2 4 of 6 — test

CAUSES 1C1 LOSS of methylation on PATERNAL allele ~50% e maternal UPD7 ~10% e rare: CDKN1C gain, IGF2, HMGA2, PLAG1 » ~40% unexplained
D SGA (birth weight/length < -2 SD)

D Postnatal growth failure TESTING 1C1 methylation = UPD7 — array — gene panel

D Relative MACROCEPHALY at birth

severe EARLY FGR with normal anatomy and relatively large head; Dopplers may be less abnormal than expected — consider SRS (and Temple) in

D Protruding FOREHEAD unexplained FGR

[:l Body ASYMMETRY ) ) .
high-energy feeding, prevent HYPOGLYCAEMIA (frequent feeds, cornstarch), GROWTH HORMONE, GnRH analogue + aromatase inhibitor for early

MANAGEMENT

puberty, leg-length care

D Feeding difficulties / low BMI

RECURRENCE mostly sporadic (low); higher with familial COKN1C/HMGA2/IGF2 variants

Also: triangular face, 5th-finger clinodactyly, café-au-lait,
hypoglycaemia, early/rapid puberty.

Figure 4. SRS diagnosis and management.
Beckwith—Wiedemann Silver—Russell ‘
Growth Overgrowth, macrosomia Severe FGR, short stature

IC2 loss of methylation (maternal)

Commonest cause IC1 loss of methylation (paternal) ~50%

~50%
UPD Paternal UPD11 ~20% Maternal UPD7 ~10%
Asymmetry Lateralised OVERgrowth Body asymmetry (smaller side)

Neonatal hyperinsulinism /

Glucose .
hypoglycaemia

Fasting hypoglycaemia (low reserves)

Yes — Wilms, hepatoblastoma

. No increased risk
(surveillance)

Tumours

4 Related Disorders and ART

Other imprinting disorders — and assisted reproduction

TEMPLE (mat UPD14) FGR, hypotonia, feeding problems, EARLY puberty, later obesity — SRS look-alike

KAGAMI-OGATA (pat UPD14) POLYHYDRAMNIOS, BELL-SHAPED thorax ('coat-hanger' ribs), abdominal wall defect, respiratory failure

PHP 1a / PPHP (GNAS 20q13) MATERNAL GNAS loss — Albright osteodystrophy + PTH/TSH resistance; PATERNAL —» features only (PPHP)

TNDM (6q24, PLAGL1) FGR + neonatal diabetes resolving by ~3 months; can recur in adolescence/pregnancy

ART link BWS T (mainly IC2 LOM); SRS, Angelman possibly T — absolute risks low; investigate ART-conceived babies with these features

Figure 5. Other imprinting disorders and ART.
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% PEARL

Antenatal macrosomia + polyhydramnios + exomphalos (t big tongue, placental mesenchymal dysplasia)
-> think BWS; exclude trisomies; plan for neonatal airway and hypoglycaemia.

Tumour risk follows genotype: IC1 gain highest (~¥28%), IC2 loss lowest (~2.5%). ART raises BWS relative
risk, but absolute risk stays low.

5 MRCOG Exam Pearls — Last-Minute Page

Numbers to know

~50% ~20% ~90% ~50%
BWS: IC2 loss BWS: paternal UPD11 BWS macroglossia BWS neonatal hypoglycaemia
~8% ~7y ~50% / ~10% >4/6
BWS overall tumour risk Ultrasound surveillance to SRS: IC1 loss / mat UPD7 Netchine—Harbison

HIGH-YIELD CHECKLIST

[ IC1: H19 (maternal) / IGF2 (paternal); IC2: CDKN1C (maternal) / KCNQ1OT1 (paternal).
0 BWS: IC2 LOM 50%, pat UPD11 20%, IC1 GOM 5%, CDKN1C 5%.

[0 Macrosomia, macroglossia, exomphalos, hypoglycaemia, hemihypertrophy, ear creases.
O Tumours: Wilms, hepatoblastoma; risk by genotype; USto ~7 y.

[0 Antenatal: polyhydramnios, macrosomia, exomphalos; exclude trisomies.

[0 Delivery: tertiary, airway, glucose, shoulder dystocia plan.

[0 SRS: I1C1 LOM 50%, mat UPD7 10%; Netchine—Harbison > 4/6.

[0 SRS: severe FGR, relative macrocephaly, asymmetry; GH, hypoglycaemia prevention.
[0 Temple, Kagami—Ogata, PHP1a, TNDM.

[0 ART: BWS RR 3-5x, absolute risk low; CDKN1C recurrence 50% (maternal).

Self-assessment — cover the right-hand column
Question ‘ Answer ‘

Growth-promoting imprinted gene expressed from the

IGF2
paternal allele? G

Growth inhibitor expressed from the maternal allele? = CDKN1C (p57)

Commonest BWS mechanism? Loss of methylation at IC2 (KvDMR1)

BWS genotype with highest tumour risk? IC1 gain of methylation

Commonest BWS tumours? Wilms tumour, hepatoblastoma

Neonatal problem to anticipate in BWS? Hypoglycaemia (and airway with macroglossia)
Commonest SRS mechanism? IC1 loss of methylation (paternal)

UPD causing SRS? Maternal UPD7

Clinical score for SRS? Netchine—Harbison (> 4 of 6)

Imprinting disorder most linked to ART? BWS (IC2 loss of methylation)
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