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MRCOG Part 1 Revision Notes
Lecture 121: Marfan, Ehlers—Danlos and Other Connective Tissue Disorders

Cell biology e Visual revision edition — single-gene disorders begin

COLOUR CODE USED THROUGHOUT THESE NOTES

MARFAN / AORTA VASCULAR EDS / HIGH RISK HYPERMOBILE / CLASSICAL Ol / SKELETAL LOWER RISK / SAFE

LEARNING OBIJECTIVES — tick off as you go

[0 Compare the main heritable connective tissue disorders and their genes.

[0 Describe Marfan syndrome and its diagnosis (Ghent).

[0 Plan pregnancy in Marfan syndrome using aortic root thresholds.

[0 Distinguish vascular, hypermobile and classical EDS and their obstetric risks.

[0 Know osteogenesis imperfecta, Loeys—Dietz and achondroplasia in pregnancy.

1 Overview

IN ONE LINE: Faulty structural proteins — fibrillin, collagens, TGF-8 pathway — weaken aorta, arteries, skin,
joints, bone or uterus. Pregnancy multiplies the vascular risk, especially in the third trimester and
puerperium.

Heritable connective tissue disorders at a glance — most are autosomal dominant (50% to each child)

Disorder Gene Inheritance Key features Pregnancy risk
MARFAN FBN1 (fibrillin-1) AD (~25% de novo) aortic ROOT dilatation/dissection, ectopia lentis (UP), tall, arachnodactyly HIGH if root = 40-45 mm
LOEYS-DIETZ TGFBR1/2, SMAD3, TGFB2/3 AD aneurysms + TORTUQUS arteries everywhere, bifid uvula, hypertelorism VERY HIGH — dissects at smaller sizes
VASCULAR EDS COL3A1 (type lll collagen)  AD thin translucent skin, bruising, ARTERIAL, BOWEL + UTERINE rupture HIGHEST — maternal death ~5-12%

CLASSICAL EDS COL5A1/2 AD very stretchy skin, wide atrophic 'cigarette-paper' scars, hypermobility moderate: tears, wound healing

HYPERMOBILE EDS unknown (clinical diagnosis) AD hypermobility (Beighton), dislocations, pain, POTS ow vascular risk; pain, fast labour

OSTEOGENESIS IMP. COL1A1/2 (type 1); some AR mostly AD fractures, BLUE sclera, dentinogenesis imperfecta, deafness fractures, pelvis, fetal Ol risk

Figure 1. At a glance.
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2 Marfan Syndrome

Marfan syndrome — FBN1, fibrillin and TGF-B

EYES SKELETON
ECTOPIA LENTIS (usually UP — Marfan's tall, long limbs (arm span > height), | upper:lower
‘hallmark’), myopia, retinal detachment segment, high-arched palate, hypermaobility
HEART + AORTA HANDS
AORTIC ROOT dilatation (sinuses) — DISSECTION; ARACHNODACTYLY — thumb (Steinberg) and
mitral valve prolapse, aortic regurgitation wrist (Walker-Murdoch) signs
SPINE + CHEST LUNGS + SKIN
scoliosis, pectus excavatum/carinatum; 1 [ spontaneous PNEUMOTHORAX; striae
DURAL ECTASIA (regional anaesthesia issue) I \

DIAGNOSIS: revised GHENT (2010) — aortic root Z-score + ectopia lentis, FBN1 variant, family history, systemic score.
MANAGEMENT: B-blocker or LOSARTAN (ARB — NOT in pregnancy): avoid isometric/contact sport; root surgery = 50 mm (lower with risk factors).

Figure 2. Marfan syndrome.

MNEMONIC / MEMORY HOOK

'Marfan lenses look UP, homocystinuria lenses look DOWN' — Marfan ectopia lentis is usually
superotemporal.

Marfan syndrome in pregnancy — the aortic root decides

Marfan: pre-pregnancy aortic root (ESC 2018) Pregnancy plan

X N B-blocker throughout — prefer METOPROLOL/labetalol/bisoprolol
Loeys-Dietz, vEDS: thresholds LOWER / pregnancy often advised against Drugs {atenolol — FGR); STOP ARB/ACE before conception (fetatoxic)

echo every 4-12 weeks + & months postpartum; fetal growth

Monitoring (B-blocker); MDT: cardiology, obstetrics, anaesthesia
Deli < 40 mm: vaginal, early epidural, ASSISTED 2nd stage;
< 40 mm 40-4 > 45 mm very 40-45 mm: consider CS; > 45 mm (or dilating): €S
lower risk (~1% dissection) high — consider air first PREGNANCY NOT
- echo every 4-12 wk (esp. if family Hx dissection, RECOMMENDED — repair first
rapid growth)

: check DURAL ECTASIA an MRI before neuraxial; avoid

Anaesthesia hypertension surges

Highest risk  3rd TRIMESTER + PUERPERIUM — chest/back pain = CT/echo NOW

30 35 40 45 50 55

aortic root diameter (mm)

Figure 3. Marfan in pregnancy.
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3 Ehlers—Danlos and Loeys—Dietz

Ehlers-Danlos syndromes — vascular EDS is the obstetric emergency

VASCULAR EDS (COL3A1) HYPERMOBILE EDS OTHER EDS + RELATED

® thin TRANSLUCENT skin, visible veins,
easy bruising, thin lips/nose, hollow cheeks

» spontaneous ARTERIAL, BOWEL (sigmoid)
and UTERIME rupture; median survival ~50 y

= PREGNANCY: maternal death ~5% (up to
~12% older series) — rupture of arteries/

» commonest EDS; clinical diagnosis (2017
criteria); Beighton 2 5 (adult)

= dislocations, chronic pain, fatigue,
POTS, functional Gl symptoms

* PREGNANCY: pelvic girdle pain,
PRECIPITATE labour, perineal tears,

» CLASSICAL (COL5A1/2): stretchy skin,
atrophic scars, poor wound healing

= KYPHOSCOLIOTIC (PLOD1, AR): neonatal
hypotonia, scoliosis, fragile sclera

+ 13 EDS types (2017); also PXE (ABCC6, AR —
angioid streaks), cutis laxa

uterus, PPH, tears — often advised against prolapse/hernia later

= Beighton score: 5th finger, thumb, elbow,

. A 5 knee (each side) + palms flat = /9
= if pregnant: tertiary MDT, celiprolol

(evidence outside pregnancy), avoid
invasive procedures; mode INDIVIDUALISED

# joint care in lithotomy; local anaesthetic
may work less well (reported)

\ J J L J

Figure 4. Ehlers—Danlos syndromes.

Loeys—Dietz (TGFBR1/2, SMAD3, TGFB2/3): aneurysms and TORTUOUS arteries throughout, bifid uvula,
hypertelorism; dissection at smaller diameters than Marfan - image the WHOLE arterial tree (MRA) before
pregnancy; very high risk.

4 Skeletal Disorders

Skeletal connective tissue disorders

Osteogenesis imperfecta — Sillence types (COL1A1/2) Achondroplasia (FGFR3)

» AD, ~80% de novo (paternal age)

» short limbs, macrocephaly, frontal
bossing, trident hand

» mother affected: small pelvis = CS;
anaesthetic planning (spine)

= BOTH parents affected: 25% homozygous
= LETHAL; 50% achondroplasia

« fetal scan: short femurs from ~2nd-3rd
trimester — FGFR3 testing

mild, commonest BLUE sclera, fractures, normal height, deafness

PERINATAL LETHAL in-utero fractures, short crumpled limbs, BEADED ribs, soft skull

severe, progressive many fractures, deformity, very short

\' moderate variable; WHITE/grey sclera; deformity

» ANTENATAL: type II/1ll — short bowed limbs, fractures, poorly mineralised skull (compressible with probe), beaded ribs — genetics, sequencing
* PREGNANT WOMAN WITH OI: STOP bisphosphonates before conception (stored in bone); fracture risk, scoliosis/respiratory, short stature
« Delivery mode INDIVIDUALISED — caesarean for pelvic deformity/malpresentation; it does not clearly prevent fetal fractures

 50% transmission (AD); PND / PGT-M; parental mosaicism explains some ‘de novo' recurrences

Figure 5. Osteogenesis imperfecta and achondroplasia.

% PEARL

Marfan: root > 45 mm -> pregnancy not recommended (repair first); 40—45 mm high risk. B-blocker
throughout (avoid atenolol); stop ARB/ACEi before conception.

Vascular EDS (COL3A1): arterial, bowel and uterine rupture — maternal death ~5% or more; often advised
against pregnancy; tertiary MDT if pregnant.
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5 MRCOG Exam Pearls — Last-Minute Page

Numbers to know

~25% <40 mm > 45 mm 250 mm
Marfan de novo Marfan lower-risk root Avoid pregnancy (Marfan) Elective root surgery
0
~5-12% ~50y >5/9 . 25/; _—
VEDS maternal death VEDS median survival Beighton (adult hEDS) omozygous achondropiasia

(2 affected parents)

HIGH-YIELD CHECKLIST

Marfan FBN1 AD; ectopia lentis UP; aortic root; Ghent 2010.
B-blocker/losartan; surgery = 50 mm; no ARB in pregnancy.

Pregnancy: < 40 / 40-45 / > 45 mm; echo 4-12 wk; 6 months postpartum.
Delivery: assisted 2nd stage < 40 mm; CS > 45 mm; dural ectasia.
Loeys—Dietz: tortuous arteries, bifid uvula — very high risk.

vEDS COL3A1: arterial/bowel/uterine rupture; mortality ~5—-12%.

hEDS: Beighton, pain, POTS, precipitate labour, tears.

Classical EDS COL5A1/2: stretchy skin, atrophic scars.

Ol COL1A1/2: Sillence I-1V; stop bisphosphonates pre-conception.

I I o O o I

Achondroplasia FGFR3: 80% de novo; CS for small pelvis; homozygous lethal.

Self-assessment — cover the right-hand column

Question ‘ Answer

Gene in Marfan syndrome? FBN1 (fibrillin-1)
Direction of lens dislocation in Marfan? Usually upward
?;?,:EZ:::;; which pregnancy is not > 45 mm

Drug class to stop before conception? ARBs / ACE inhibitors
B-blocker to avoid because of FGR? Atenolol
Anaesthetic issue in Marfan? Dural ectasia

Gene in vascular EDS? COL3A1

Most serious obstetric complication of vEDS? Arterial/uterine rupture (maternal death)
Ol type that is perinatal lethal? Type ll

Drug to stop before conception in OI? Bisphosphonates
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