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MRCOG Part 1 Revision Notes
Lecture 117: DiGeorge Syndrome (22q11.2 Deletion)

Cell biology e Visual revision edition — expands Lectures 94 and 114

COLOUR CODE USED THROUGHOUT THESE NOTES

DELETION / RISK CARDIAC THYMUS / PARATHYROID PSYCHIATRIC / GENETICS PREGNANCY / CARE

LEARNING OBIJECTIVES — tick off as you go

[0 Explain the genetics (LCR22, TBX1) and the embryological basis.

[0 Describe the CATCH-22 features, especially the cardiac phenotype.
[0 Plan antenatal detection, counselling and differentials.

0 Outline neonatal and lifelong management.

[0 Manage pregnancy in a woman who has 22q11.2 deletion.

1 Genetics and Embryology

IN ONE LINE: Commonest microdeletion (~1 in 4000): ~3 Mb lost between LCR22-A and -D, taking TBX1 with
it. Pharyngeal pouches 3 and 4 and cardiac neural crest fail > thymus, parathyroids, outflow tract.

22011.2 deletion syndrome (DiGeorge / velocardiofacial) — genetics and embryology

22q11.2: <50 genes between low-copy repeats (NAHR) Why these organs? — pharyngeal development

GRS ETILIETGEEN I key gene for pharyngeal arch development
LCR22-A LCR22-B LCR22-C LCR22-D

—a—=—f ==

TBX1

THYMUS + inferior parathyroids — T-cell deficit, L Ca

A-D =3 Mb — ~85-90% of patients
4th pouch superior parathyroids = | PTH, L Ca

A-B ~1.5 Mb — ~5-10% (still includes TBX1)

. ] Cardiac neural crest outflow tract septation — CONOTRUNCAL defects, arch anomalies

distal / nested — atypical, TBX1 kept

S
Arches 1-2 / palate face, ears, palate — clefts, VP, facial features

~90% de novo; ~10% from an (often mildly affected, undiagnosed) parent = AD, 50% to each child

Figure 1. LCR22 deletions and pharyngeal development.
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2 Clinical Features

22q11.2 deletion syndrome — 'CATCH-22' (commonest microdeletion)

C — CARDIAC (~75%) C — CLEFT palate / VPI

CONOTRUNCAL: tetralogy of Fallot, truncus arteriosus, nasal speech, feeding problems
interrupted aortic arch type B, VSD, vascular ring

A — ABNORMAL FACE H — HYPOCALCAEMIA
long face, hooded eyelids, bulbous nose, parathyroid hypoplasia — neonatal SEIZURES;
small low-set ears, micrognathia can recur in illness, surgery, PREGNANCY
T — THYMIC hypoplasia 22 — chromosome 22q11.2
T-cell deficiency (usually mild) — ~3 Mb LCR22-mediated deletion; ~1 in 4000;
irradiated blood; delay live vaccines if severe ~90% de novo, ~10% from a (often mild) parent

Also: learning difficulty (visuospatial > verbal), ANXIETY, SCHIZOPHRENIA (~25% of adults), renal anomalies, autoimmunity, short stature.

ANTENATAL: conotruncal CHD * small thymus / cleft / polyhydramnios = amnio with microarray (or 22q11 FISH/MLPA). Some NIPT panels screen for it — confirm.

Figure 2. CATCH-22 (from Lecture 114).

MNEMONIC / MEMORY HOOK

'CATCH-22' — Cardiac, Abnormal face, Thymic hypoplasia, Cleft palate, Hypocalcaemia, chromosome 22.
Add: renal (~30%), low platelets, learning, psychiatric.

The heart in 22q11.2 deletion
Which heart lesions should trigger testing? Cardiac phenotype

Interrupted aortic * ~75% of people with 22q11.2 deletion have a heart defect

arch type B
« CONOTRUNCAL: ToF (commonest overall), interrupted arch
Trqncus type B, truncus, VSD + pulmonary atresia
arteriosus

* ARCH anomalies: RIGHT aortic arch, aberrant subclavian,
vascular ring

Tetralogy of
Fallot

« fetal clue: conotruncal lesion + right arch + small

VSD + pulmonary THYMUS — offer microarray

atresia

« lifelong cardiology; pre-pregnancy review if repaired

Isolated VSD

0 10 20 30 2 50 60
% of babies with this lesion who have 22q11.2 deletion (approx.)

Figure 3. Cardiac lesions.

System Key points ‘
. Spectrum from normal to rare complete athymia (thymus transplant); {, T
Immunity . . . . .
cells, B cells normal; autoimmunity ~10% (cytopenias, thyroid, arthritis)
Calcium ~50-60% hypocalcaemia — neonatal seizures; LATENT hypoparathyroidism

unmasked by illness, surgery, puberty, PREGNANCY

Overt or submucous cleft; velopharyngeal insufficiency = nasal speech,

Palate / speech feeding problems

Mean IQ ~70; visuospatial > verbal; ADHD, autism, anxiety; SCHIZOPHRENIA

Learning / psych ~25% of adults
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Key points

Other

3 Antenatal Detection

Renal anomalies, hearing loss, short stature, hypothyroidism,
thrombocytopenia (large platelets), scoliosis

Antenatal detection and counselling

SCAN: conotruncal CHD, right arch,
small/absent THYMUS, cleft, polyhydramnios,
renal anomaly

DIFFERENTIALS / PHENOCOPIES

NIPT panel flags 22q11.2
(not NHS; PPV modest) + CHARGE [CHD7)

\

/ « Smith-Lemli-Opitz (DHCR7)

« maternal DIABETES embryopathy

CVS / AMNIO — QF-PCR + MICROARRAY

(or targeted FISH / MLPA) * ISOTRETINOIN (retinoid)
embryopathy
/ \ « fetal ALCOHOL
CONFIRMED ] [ TEST BOTH PARENTS » other conotruncal / TBX1

» Counsel the RANGE: from near-normal to severe
(heart, immunity, learning, psychiatric)

« fetal echo + neonatal plan (calcium, immunity,
IRRADIATED blood until T cells known)

= non-directive; options respected

» ~10% inherited — parent may have
undiagnosed mild features (palate, | Ca,
learning, psychiatric)

s parent affected — 50% recurrence;
de novo — ~1%

Figure 4. Antenatal pathway and differentials.

4 Management and Pregnancy

Lifelong management

NEWBORN CHILDHOOD ADOLESCENT / ADULT

 confirm (array/FISH/MLPA)
* ECHO even if no murmur
o Ca, PTH, Mg — SEIZURE risk

© FBC (| platelets), T/B subsets,
Igs; IRRADIATED blood

« renal US, palate, hearing

o cardiac surgery as needed * MENTAL HEALTH: anxiety,
SCHIZOPHRENIA (~25%)

 Ca + vitamin D

* Ca/PTH, thyroid; bone health
« live vaccines once T cells

> adequat i
lequate « cardiology follow-up

« speech therapy (VPI), school « reproductive counselling (50%)
support; ADHD/autism

« life expectancy reduced

o thyroid, growth, hearing (cardiac; psychiatric)

Figure 5. Lifelong management.
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Pregnancy in a woman with 22¢q11.2 deletion

PRE-CONCEPTION PREGNANCY DELIVERY + AFTER

« cardiology review (repaired ToF etc.) « MDT: obstetrics, cardiology,

perinatal mental health, anaesthesia

« Ca, PTH, vitamin D, TSH

* CALCIUM checks — decompensation

« mental health plan; medication review (also LABOUR and postpartum)

(e.g. valproate, lithium)

# FBC: thrombocytopenia (large
» 50% transmission — PND or PGT; platelets) = neuradal planning

folic acid

« fetal ECHO ~18-22 wk; offer
CVS/amnio if wanted

L. >y

» mode by cardiac status;
anaesthetic review

» watch Ca (seizures/tetany),
postnatal mood/psychosis

+ baby: echo, Ca, immunity,
consider testing

 contraception + future planning

Figure 6. Pregnancy in an affected woman.

e 22q11.2 duplication (reciprocal): milder, variable, often inherited — relevant for family planning in any

22911 family.

% PEARL

Fetal interrupted arch type B (~*50%), truncus (~35%) or ToF (~*15%) = microarray. Neonatal
hypocalcaemic seizure > think 22q11.2: echo, Ca/PTH, immunity, irradiated blood.

Affected mother: cardiac + calcium + platelets + mental health; 50% to each child; fetal echo.

5 MRCOG Exam Pearls — Last-Minute Page

Numbers to know

~1in 4000 ~3 Mb ~90%
Incidence Typical deletion (LCR22 A-D) De novo
~50% ~15% ~25%

IAA type B with 22q11.2 ToF with 22g11.2 Adult schizophrenia

HIGH-YIELD CHECKLIST

[0 NAHR between LCR22; ~3 Mb A-D; TBX1.

3rd/4th pouches - thymus, parathyroids; neural crest > outflow tract.
CATCH-22; heart ~75% conotruncal.

Test: microarray, FISH (TUPLE1), MLPA.

Fetal conotruncal CHD, right arch, small thymus - test.

Differentials: CHARGE, SLO, diabetes, isotretinoin, alcohol.

Newborn: echo, Ca/PTH, immunity, irradiated blood, renal US.

Live vaccines once T cells adequate.

Adult: schizophrenia ~25%; Ca, thyroid, bone.

I )

Pregnancy: cardiac, Ca, platelets, mental health, 50%, fetal echo.
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Self-assessment — cover the right-hand column

Question ‘ Answer

Key gene in 22q11.2 deletion? TBX1

Mechanism? NAHR between LCR22 repeats

Pouches affected? 3rd and 4th pharyngeal pouches

Lesion most strongly linked (~50%)? Interrupted aortic arch type B

Neonatal blood product precaution? Irradiated blood until T-cell status known
Why check calcium in pregnancy? Latent hypoparathyroidism can decompensate
Platelet issue relevant to anaesthesia? Thrombocytopenia (large platelets)
Adult psychiatric risk? Schizophrenia ~25%

Drug causing a DiGeorge-like embryopathy? Isotretinoin (retinoids)

Risk to child of an affected mother? 50%
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