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COLOUR CODE USED THROUGHOUT THESE NOTES

“ TUBEROUS SCLEROSIS VHL / PREGNANCY RISK STURGE-WEBER / OTHER

LEARNING OBIJECTIVES — tick off as you go

[0 Compare the genetics and pathways of NF1, NF2, TSC and VHL.
[0 Apply the NF1 diagnostic criteria and know its pregnancy issues.
[0 Recognise TSC, including antenatal cardiac rhabdomyomas.

[0 Screen for phaeochromocytoma in VHL and NF1 pregnancies.

[0 Know Sturge—Weber, ataxia-telangiectasia, incontinentia pigmenti and PHACE.

1 Overview

IN ONE LINE: Inherited tumour-suppressor disorders (mostly AD, many de novo) that show in skin and
nervous system first. Pregnancy can grow tumours, unmask phaeochromocytoma and complicate
anaesthesia.

Neurocutaneous syndromes (phakomatoses) — skin + nervous system + tumours

Disorder Gene / protein Inheritance Frequency Hallmarks
NF1 17g11 — neurofibromin (RAS brake) AD, ~50% de novo ~1in 3000 café-au-lait, freckling, neurcfibromas, Lisch nodules

NF2 (NF2-SWN) NF2 22q12 — merlin AD ~1in 25,000 BILATERAL vestibular schwannomas, meningiomas, cataract

TUBEROUS SCLEROSIS TSC1 (hamartin) / TSC2 (tuberin) — mTOR brake AD, ~2/3 de novo ~1in 6000 seizures, angiofibromas, ash-leaf macules, cardiac RHABDOMYOMA

VON HIPPEL-LINDAU VHL 3p25 — HIF breakdown AD ~1in 36,000 haemangioblastomas, clear-cell RCC, PHAEQCHROMOCYTOMA

GNAQ — SOMATIC mosaic MNOT inherited ~1in 20-50,000 V1 port-wine stain + leptomeningeal angioma, glaucoma

WAV RR I ERTE S S ATM 1122 — DNA damage kinase AR ~1in 40-100,000 ataxia, telangiectasia, immunodeficiency, cancer, T AFP
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Commeon thread: most are TUMOUR-SUPPRESSOR disorders — the 'brakes’ on RAS (NF1), mTOR (TSC) or HIF (VHL) are lost; a second hit in a cell = tumour.

Figure 1. Neurocutaneous syndromes at a glance.

MNEMONIC / MEMORY HOOK
'NF1 = 17 letters in neurofibromatosis; NF2 = 22 (chromosome 22)' — NF1 on 17q, NF2 on 22q. And
'tubers, ash-leaf, rhabdo' = TSC.
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2 Neurofibromatosis Type 1
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Neurofibromatosis type 1

Diagnosis — 2 2 criteria (revised 2021)

CAFE-AU-LAIT 2 6 (>5 mm child, > 15 mm adult)
2 2 cutaneous or 1 PLEXIFORM
OPTIC GLIOMA optic pathway glioma

heterozygous pathogenic NF1 variant

Other: learning difficulty/ADHD (~50%), macrocephaly, scoliosis, HYPERTENSION (renal artery stenosis,

FRECKLING

FAMILY

2 2 Lisch nodules or ch

axillary or inguinal (Crowe sign)

Pregnancy in NF1

« neurofibromas may GROW (hormone-sensitive)

o HYPERTENSION / PRE-ECLAMPSIA T —
hypertension — exclude phaeochromocytoma

sphenoid dysplasia, tibial bowing

parent with NF1 (counts as ONE criterion)

PHAEOCHROMOCYTOMA), epilepsy. Cancer: MPNST (~10% lifetime), optic glioma, GIST, juvenile myelomonocytic
leukaemia, BREAST cancer (T ~4-5x under 50 — earlier screening).

Figure 2. NF1 diagnosis and pregnancy.

3 Tuberous Sclerosis Complex

+ i oc)
phrines)

o plexiform tumours: pelvic — obstruct
labour; check before epidural (spinal
neurofibromas — MRI if concern)

« vaginal birth usually; CS for obstetric reasons

* 50% to child; severity unpredictable;
PND / PGT-M

Tuberous sclerosis complex — hamartomas everywhere (mTOR overactive)

BRAIN
cortical TUBERS, subependymal nodules,

SEGA; EPILEPSY ~85% (infantile spasms), ID ~50%,
autism ~50% (TAND)

SKIN

ASH-LEAF macules (Wood's lamp), facial
ANGIOFIBROMAS, shagreen patch, ungual fibromas

HEART

RHABDOMYOMAS — often first sign ANTENATALLY;
usually REGRESS:; arrhythmia/obstruction rare

EYES + TEETH

retinal hamartomas; dental enamel pits

LUNG (women)

LAM — cystic lung disease, PNEUMOTHORAX;
may WORSEN in pregnancy

KIDNEY

ANGIOMYOLIPOMAS (bleed — WUNDERLICH);
cysts; PKD if TSC2-PKD1 contiguous deletion

ANTENATAL: MULTIPLE cardiac rhabdomyomas (from ~20-30 wk) — TSC in most (~75-90%) — fetal echo, fetal MRI brain, TSC1/2 testing, examine parents (Wood's lamp).
TREATMENT: mTOR inhibitors (everolimus, sirolimus) — SEGA, AML, LAM, seizures (STOP before conception); vigabatrin for infantile spasms.
PREGNANCY: optimise epilepsy drugs; image AMLs (embolise if large) + lungs (LAM); 50% to child — TSC2 more severe than TSC1.

Figure 3. TSC.
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4 VHL and NF2

VHL and NF2 — tumour syndromes that matter in pregnancy

VON HIPPEL-LINI VHL) NF2-related SCHWANNOMATOSIS

# HIF not broken down — ‘pseudo-hypoxia’ — » SCREEN FOR PHAEQ before + during pregnancy * BILATERAL VESTIBULAR schwannomas —
wvascular tumours — undiagnosed phaeo can be FATAL (crisis hearing loss, tinnitus, balance (young adults)
in labour/anaesthesia)

« CNS + RETINAL haemangioblastomas * meningiomas, ‘spinal schwannomas,

i ependymomas; juvenile cataract
 if found: a-blockade THEN j; surgery

» clear-cell RCC + renal cysts; pancreatic in 2nd trimester or at/after delivery

cysts/NETs; endolymphatic sac tumours . . .
» few café-au-lait (unlike NF1)

» haemangioblastomas may enlarge — MRI
® PHAEOCHROMOCYTOMA (~10-20%) (no gadolinium) if symptems; plan anaesthesia = pregnancy: tUMoUrs may grow; neuro-
imaging if new symptoms; anaesthetic
plan (raised ICP, spinal tumours)

= surveillance from childhood: eyes, BP,
plasma metanephrines, MRI brain/spine/abdo

Figure 4. VHL and NF2.

5 Other Syndromes

Other neurocutaneous conditions

STURGE-WEBER SOMATIC GNAQ (not inherited): V1 port-wine stain + ipsilateral leptomeningeal angioma — seizures,
hemiparesis, ID; GLAUCOMA. Laser for stain; seizure control; low-dose aspirin sometimes

- AR, ATM: ataxia from toddlerhood, conjunctival telangiectasia, immunodeficiency, lymphoma/leukaemia;
ATAXIA-TELANGIECTASIA RAISED AFP is a clue; RADIOSENSITIVE (minimise X-rays). Carriers: breast cancer ~2x

X-linked DOMINANT, IKBKG (NEMQ): usually LETHAL in males (miscarriage of male fetuses); girls have
INCONTINENTIA PIGMENTI skin stages along lines of BLASCHKO (blisters — warty — pigment — pale), teeth, eyes, CNS

sporadic: Posterior fossa, large facial Haemangioma, Arterial (cerebral), Cardiac (coarctation), Eye, Sternal
defects — mostly girls; MRI brain + echo before propranaclol

Figure 5. Other neurocutaneous conditions.

% PEARL

Multiple fetal cardiac rhabdomyomas - tuberous sclerosis until proven otherwise (fetal MRI, TSC1/2,
examine parents). They usually regress.

Hypertension in a pregnant woman with NF1 or VHL - exclude phaeochromocytoma (plasma
metanephrines) — a-blockade before B.

6 MRCOG Exam Pearls — Last-Minute Page

Numbers to know

~1in 3000 ~50% 26 ~10%
NF1 NF1 de novo Café-au-lait macules MPNST lifetime (NF1)

~1in 6000 ~85% ~10-20% ~2x
TSC TSC epilepsy Phaeo in VHL Breast cancer in ATM carriers
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HIGH-YIELD CHECKLIST

NF1 17911 neurofibromin (RAS); ~50% de novo; full penetrance, variable expression.
NF1 criteria (2021): CALM, freckling, neurofibromas, Lisch, glioma, bone, gene, parent.
NF1 pregnancy: tumour growth, hypertension/PE, phaeo, plexiform, epidural check.
NF2 22912 merlin: bilateral vestibular schwannomas.

TSC1/TSC2 - mTOR; tubers, ash-leaf, angiofibroma, rhabdomyoma, AML, LAM.
Antenatal multiple rhabdomyomas - TSC; everolimus stopped pre-conception.

VHL 3p25 - HIF; haemangioblastoma, ccRCC, phaeo — screen in pregnancy.
Sturge—Weber: somatic GNAQ, port-wine V1, glaucoma — not inherited.

A-T: AR ATM, P AFP, radiosensitivity; carriers I breast cancer.

IP: X-linked dominant, male lethality; PHACE: haemangioma + coarctation.

OOo0ooooOooodoaono

Self-assessment — cover the right-hand column

Question ‘ Answer ‘
Protein encoded by NF1? Neurofibromin (RAS GTPase-activating)
Pathognomonic feature of NF2? Bilateral vestibular schwannomas

Iris hamartomas in NF1? Lisch nodules

Fetal cardiac tumour suggesting TSC? Rhabdomyoma (multiple)

Pathway overactive in TSC? mTOR

Lung disease in women with TSC? Lymphangioleiomyomatosis (LAM)
Tumour to exclude before/in pregnancy in VHL? Phaeochromocytoma

Order of blockade for phaeochromocytoma? a first, then B

Is Sturge—-Weber inherited? No — somatic GNAQ mosaicism

Blood clue in ataxia-telangiectasia? Raised AFP
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