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Introduction

Loeys–Dietz syndrome (LDS; Online Mendelian Inheritance 
in Man number 614816) is a rare autosomal dominant con-
nective tissue disorder1 most commonly caused by mutations 
in transforming growth factor receptors 1/2 (TGFBR1/2),2,3 
as well as in decapentaplegic homolog 2/3 (SMAD2/3) and 
transforming growth factor ligand 2/3 (TGFB2/3).3 Initially 
described as a triad of arterial tortuosity, hypertelorism and 
bifid uvula ± cleft palate,1 LDS has a tendency for more 
aggressive aortic dissection (including in normally sized 
vessels), extra-aortic vascular involvement and a wide phe-
notypic expression including individuals lacking the origi-
nally described clinical features of the syndrome.3 Pregnant 
women with LDS are at higher risk of aortic aneurysms and 
uterine rupture.4 Counselling, imaging of the entire vascular 
tree (head to pelvis, ideally by magnetic resonance imaging 
(MRI)), identification of a genetic mutation with the option 
of pre-implantation or early-pregnancy genetic diagnosis 
and transition to medication that is acceptable in pregnancy 
should ideally lead to preconception.5 It is important for 

affected women to understand that aortic dimensions alone 
do not predict complications and that pregnancy remains a 
time of increased risk irrespective of investigation results. 
Women should be educated about typical symptoms and 
advised to call an ambulance and state ‘I am having an aortic 
dissection’ if these occur. In pregnancy, regular imaging with 
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echocardiography of the aortic root and ascending aorta 
should be undertaken.4,6

We describe a twin delivery in a patient with LDS and a 
mutation that has been rarely reported in association with 
pregnancy. A dichorionic diamniotic (DCDA) twin preg-
nancy was conceived via in vitro fertilisation (IVF). Delivery 
occurred via planned caesarean section (CS) at 30 + 1 weeks’ 
gestation due to concerns regarding fetal welfare secondary 
to placental insufficiency and avoidance of unplanned 
delivery.

Case report

A 37-year-old primigravida with LDS was referred to our 
tertiary level maternity hospital at 26 weeks’ gestation after 
IVF elsewhere resulted in a DCDA twin pregnancy.

Genetic testing in 2015 made the diagnosis of LDS due to 
a TGFB2 exon 6 c.979 C > T mutation. Maternal past history 
included talipes equinovarus requiring operations resulting 
in chronic pain and treatment with ×2 sacral nerve stimula-
tors, diplopia, asthma, depression, and multiple hernia 
repairs.

Her family history identified eight affected individuals, 
with one aortic dissection in an aunt aged 49 (aortic root 
diameter 45 mm), multiple aortic operations, and two gene-
positive relatives with reportedly uncomplicated vaginal and 
caesarean deliveries.

Regular cardiology review with annual echocardiograms 
had been undertaken elsewhere since her teenage years. 
Before pregnancy, the aortic root diameter was 39 mm. No 
prior imaging of the entire vascular tree had been under-
taken and sacral nerve stimulators precluded MRI. Spinal 
computed tomography (CT) 3 years earlier suggested sacral 
dural ectasia.

During pregnancy, echocardiograms showed an increase 
in the aortic root diameter from 39 to 42 mm (Table 1).

Pre-pregnancy irbesartan 300 mg once daily had been 
transitioned to labetalol 100 mg twice daily due to the con-
traindication of angiotensin receptor blockers in pregnancy. 
At 28 weeks’ gestation, this was increased to 200 mg three 
times a day with the aim of reducing the heart rate to 60–70 
beats per minute.

Inpatient management commenced at 28 weeks’ gesta-
tion due to suspected growth restriction in Twin 2 (absent-
end diastolic flow in the umbilical artery Doppler). 
Although delivery was initially planned via CS at 32–
34 weeks’ gestation due to concerns around the theoretical 
risk of uterine rupture, the caesarean actually occurred at 
30 + 1 weeks’ gestation due to fetal welfare and desire to 
avoid unplanned delivery. Prior to delivery, betamethasone 

was given to promote fetal lung maturity. Twin boys (birth 
weights of 1430 g and 1150 g) were delivered and admitted 
to neonatal intensive care. An atonic postpartum haemor-
rhage (PPH) of 1.3 L required oxytocin infusion and, 
despite the relative contraindication, 250 μg intramuscular 
ergometrine for management. She was subsequently trans-
ferred to the cardiology coronary care unit for 48 h of 
planned monitoring. Echocardiogram on Day 1 reported an 
aortic root dilatation of 43 mm, confirmed with a CT angi-
ogram showing a trans-sinus (cusp-cusp) diameter of 
43 mm. She was discharged to the postnatal ward on Day 
3, and a repeat echocardiogram on Day 8 showed a stable 
aortic root diameter of 43 mm.

Although animal data in a mouse Marfan Syndrome (MFS) 
model has raised the possibility that breastfeeding increases 
the risk of aortic dissection,7 our patient elected to express her 
breast milk after discussion of the potential theoretical risk.

After delivery, medication was changed to metoprolol 
125 mg twice daily. The postpartum course was uneventful 
with good wound healing, and she was discharged home on 
Day 9 with a plan for a repeat echocardiogram and clinical 
review at 6 weeks postpartum with subsequent early aortic 
root repair planned. A postnatal cerebral CT revealed the 

Table 1. Serial echocardiogram of heart over the course of pregnancy.

Gestation (weeks + days) 11 + 3 17 + 3 21 + 3 25 + 1 28 + 3 29 + 2
Aortic root (mm) 39 41 42 42 42 42

Figure 1. Postnatal cerebral CT angiogram.
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arterial tortuosity considered characteristic for the condi-
tion (Figure 1).

Discussion

Reports of LDS and pregnancy are limited, and the largest 
series only includes the commonest mutations.8 This case 
report highlights the challenges of managing women with 
rare conditions. Preconception counselling and embryo 
transfer occurred at another medical service. The decision to 
not undergo pre-implantation genetic diagnosis (PGD) was 
made by the patient. Double embryo transfer would not be 
advised in conditions with propensity for uterine rupture.

There is little published on the management of preg-
nancy in these patients. Preconception, vascular system 
assessment is recommended via CT or MRI. Prophylactic 
preconception aortic root replacement is advised; how-
ever, there is a lack of consensus regarding the precise 
indication for such surgery, and most consensus statements 
refer to MFS rather than specifically to LDS. European 
guidelines suggest preconception aortic root replacement 
at 45 mm or greater.9 North American guidelines10 suggest 
preconception surgery at greater than 40 mm and a 
Canadian position statement suggests preconception sur-
gery at 41–45 mm.11 In contrast, the 2018 European guide-
lines advise against pregnancy if 45 mm or greater.12 
Patients with LDS can have dural ectasia and cervical 
spine abnormalities.6,13 Pre-pregnancy imaging of the 
spine allows anaesthetic planning.

As LDS is an autosomal dominant disorder, there is a 
50% risk that a fetus will be affected if either parent has the 
condition. PGD or early-pregnancy testing potentially allow 
antenatal identification of affected pregnancies.4

Multidisciplinary care should be provided in a tertiary-
level maternity hospital with clear plans for preconception, 
antenatal, peri-delivery and postnatal management between 
specialties. Regular follow-up, close blood pressure moni-
toring and use of β-blockers to maintain low normal blood 
pressure and heart rate are crucial.6 Monthly assessment of 
aortic diameter via echocardiography is recommended.4

The risk of vaginal delivery versus CS is difficult to quan-
tify with very little evidence available, particularly in multi-
ple pregnancy and with this mutation. The most recent 
European guidelines suggest vaginal delivery in patients 
with aortic connective tissue disorders if the aortic diameter 
is less than 40 mm, which this mode may be considered 
between 40 and 45 mm and that CS should be considered 
when it is greater than 45 mm.12 Preterm CS is often under-
taken due to reports of uterine rupture and the hypothetical 
risk of aortic dissection.2,4

In the case of PPH, tranexamic acid, misoprostol and sur-
gical procedures are recommended. In general, ergometrine 
is usually contraindicated due to concerns about resultant 
hypertension; however, it is recognised that at times, blood 
loss may be severe enough to warrant its use, as occurred in 

this case. To date, there is no established guideline concern-
ing the use or type of oxytocin for the management of the 
third stage of labour in women with LDS. However, the 
accepted consensus is oxytocin infusion rather than bolus 
administration.4

Increased risk of aortic dissection persists for some weeks 
post-delivery.2,14–16 Extended inpatient monitoring, repeat 
aortic root imaging, and maintaining normal blood pressure 
are important.4

Conclusion

LDS is a rare condition with a significant risk of pregnancy-
related complications. Preconception counselling and assess-
ment is strongly recommended. Pregnancy should be 
managed by a multidisciplinary team in a tertiary-level 
maternity hospital with regular aortic root imaging and β-
blockade. Management of these women is limited by the 
paucity of data. This case is reported to add to the body of 
experience. Sharing of pregnancy data, regardless of out-
comes, ideally through a registry is the likely best way to 
ascertain the true risks and reasonable management options 
in such rare maternal diseases.
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