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Lecture 118: Williams Syndrome

Cell biology e Visual revision edition — expands Lecture 114

COLOUR CODE USED THROUGHOUT THESE NOTES

ELASTIN / VESSELS VISUOSPATIAL FACE / ANXIETY CALCIUM / CARE SOCIAL / VERBAL

LEARNING OBJECTIVES — tick off as you go

[0 Describe the 7q11.23 deletion and gene—phenotype links.

[0 Explain the elastin arteriopathy and anaesthetic risk.

[ List facial, endocrine and other features, including hypercalcaemia.

[0 Describe the cognitive and behavioural profile and safeguarding issues.

[0 Plan diagnosis, lifelong care and pregnancy in an affected woman.

1 Genetics

IN ONE LINE: ~1.5 Mb deletion at 7q11.23 (NAHR) taking out ELN and ~26 other genes. Elastin loss drives the
vessels; LIMK1 and GTF2I families shape the mind.

Williams (Williams-Beuren) syndrome — 7q11.23 microdeletion

LCR LCR

- - — ol B

BAZ1B ELN LIMK1 GTF2IRD1 GTF2I

~1.5 Mb, ~26-28 genes deleted (NAHR) — ~1 in 7500-20,000; mostly de novo; AD (50% to children)

ELN elastin — SVAS, arterial stenoses, hypertension, hoarse voice, hernias, skin/jeint changes
LIMK1 — VISUOSPATIAL deficit

GTF21 / GTF2IRD1 —» hypersociability, cognition, craniofacial features

BAZ1B — facial gestalt; others: diabetes, hypercalcaemia (unclear genes)

Familial isolated SVAS = ELN point variant WITHOUT deletion (heart only, normal cognition)

Figure 1. The 7q11.23 region.
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2 Heart and Vessels

The elastin arteriopathy — why the heart and vessels matter most

SUPRAVALVULAR narrowing

Peripheral pulmonary stenosis
(hourglass) ~75%

common in infancy, often improves

CORONARY ostial stenosis

—+ ischaemia, SUDDEN DEATH (esp. anaesthesia / sedation)

Renal artery / mid-aortic

— HYPERTENSION (~50% adults) — treat

Aortic/arterial stiffness

lifelong BP + echo; surgery for significant SVAS

aortic

valve  Elagtin haploinsufficiency — thick, stiff arterial walls - STENOSES ANAESTHESIA

HIGH RISK — cardiology + cardiac anaesthetist; avoid | BP / | coronary perfusion

Figure 2. Elastin arteriopathy.

MNEMONIC / MEMORY HOOK

'WILLIAMS = Wide mouth, ID, Lacy iris, Loquacious, Increased Ca, Aortic (supravalvular) stenosis, Music,
Sociable'.

3 Features and Profile

Clinical features

'ELFIN' FACE CALCIUM

broad forehead, periorbital fullness, STELLATE (lacy) IRIS,

infantile HYPERCALCAEMIA (~15%; usually transient)
short nose, long philtrum, WIDE MOUTH / full lips, small teeth i

= irritability, constipation, nephrocalcinosis

VOICE + EARS ENDOCRINE

hoarse voice; HYPERACUSIS; recurrent otitis DIABETES / impaired glucose tolerance in adults;

subclinical hypothyroidism; EARLY puberty

HEART + VESSELS

SVAS (~75%), peripheral pulmonary stenosis,
hypertension, coronary stenosis

GROWTH + MSK

short stature (~70%), joint laxity — contractures,
hernias, scoliosis

Figure 3. Clinical features.
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GUT + RENAL

feeding problems, constipation, diverticula;
renal anomalies, bladder diverticula

EYES

strabismus, hyperopia
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Cognition and personality — strong talkers, weak drawers

Uneven ('peaks and troughs') profile Personality and behaviour

HYPERSOCIAL ‘cocktail party’ persenality — overly friendly, talks to strangers, high empathy

generalised anxiety, SPECIFIC PHOBIAS (esp. loud noises — hyperacusis)

overall 1Q

attention problems common

relative strength (schematic)

VULNERABILITY over-trusting = risk of EXPLOITATION, including sexual — safeguarding

SUPPORT use verbal + musical strengths; sacial skills; anxiety therapy

Expressive Face Music Rate Number / VISUOSPATIAL
language recognition memory maths  (drawing, blocks)

Figure 4. Cognition and personality.

4 Management and Pregnancy

Diagnosis, management and pregnancy

DIAGNOSIS + DETECTION PREGNANCY (affected woman)

« clinical: face + SVAS +ID+ T Ca « annual cardiology: BP (all 4 limbs), echo » usually fertile; 50% to each child —
PND or PGT; capacity + safeguarding

« confirm: microarray, ELN FISH, MLPA  infant Ca: AVOID vitamin D/multivitamin
supplements unless deficient; low-Ca diet .
if needed * pre-pregnancy cardiology: SVAS, coronary,

« antenatal: usually NOT seen on scan; renal artery stenosis, BP

SVAS/PA stenosis or mild FGR may prompt
array; some NIPT panels screen

 diabetes screening from adolescence; TSH * MDT: hypertension / pre-eclampsia,
diabetes (OGTT), anaesthetic plan

e infant TCa = Ca, PTH, vit D, urine Ca » anaesthesia/sedation: cardiac work-up first
+7q11.23 test
e duplication 7q11.23 (mirror): speech
apraxia, anxiety, selective mutism, aortic
dilatation

& D & ) & =

Figure 5. Diagnosis, management, pregnancy.

e Capacity and consent: assess decision-making capacity (Mental Capacity Act 2005); support informed
choice; be alert to safeguarding concerns given social disinhibition. Differentials: familial SVAS (ELN variant),
Noonan (pulmonary stenosis), other causes of infantile hypercalcaemia (CYP24A1, excess vitamin D).

% PEARL

Williams = SVAS + HYPERcalcaemia + over-friendly + poor visuospatial skills; 22q11.2 = conotruncal +
HYPOcalcaemia.

Coronary/arterial stenoses make sedation and anaesthesia dangerous — cardiology review first, including
before caesarean or neuraxial block.

5 MRCOG Exam Pearls — Last-Minute Page

Numbers to know

~1.5 Mb ~26-28 1in 7500-20,000 ~75%
7q11.23 deletion Genes deleted Incidence SVAS
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~15% ~70% 55-70 50%

Infant hypercalcaemia Short stature Typical IQ range Risk to children

HIGH-YIELD CHECKLIST

[0 7911.23 ~1.5 Mb deletion; NAHR; mostly de novo; AD.

ELN = SVAS, PPS, coronary/renal stenoses, hypertension.
LIMK1 -> visuospatial; GTF2I - hypersociability.

Elfin face, stellate iris, wide mouth, hoarse voice.

Infant hypercalcaemia: avoid vitamin D supplements.
Adult diabetes, hypothyroidism, early puberty.

Verbal > visuospatial; music; anxiety, phobias, hyperacusis.
Exploitation risk — safeguarding, capacity.

Anaesthesia high risk; annual cardiology + BP.

I I A 0 R

Pregnancy: cardiology, BP, OGTT, 50%; dup 7q11.23 = mirror.

Self-assessment — cover the right-hand column

Question ‘ Answer

Gene behind the vascular features? ELN (elastin)

Most characteristic heart lesion? Supravalvular aortic stenosis

Gene linked to visuospatial deficit? LIMK1

Calcium problem in infancy? Hypercalcaemia

Supplement to avoid in infants? Vitamin D (unless deficient)

Characteristic iris pattern? Stellate (lacy) iris

Personality type? Over-friendly 'cocktail party'

Why is anaesthesia risky? Coronary and arterial stenoses — sudden death

Speech apraxia, anxiety, selective mutism, aortic

Mirror duplication features? ) .
dilatation

Risk to children of an affected woman? 50%

6 References

® Kozel BA et al. Williams syndrome. Nat Rev Dis Primers 2021.
® American Academy of Pediatrics. Health care supervision for children with Williams syndrome. Pediatrics 2020.

® Williams Syndrome Foundation (UK) — clinical guidance.
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