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Spontaneous coronary artery dissection (SCAD) is a cause of about 4% of acute coronary
syndrome. The pathophysiology of SCAD is not yet fully understood. Loeys-Dietz
syndrome is a connective tissue disorder characterized by aortic aneurysms, arterial tor-
tuosity, and aortic dissections. It is caused by mutations in the genes affecting the trans-
forming growth factor b pathway. We describe a family with a SMAD3 gene mutation
and Loeys-Dietz syndrome presenting with recurrent SCAD episodes. © 2019 Elsevier
Inc. All rights reserved. (Am J Cardiol 2019;124:313−315)
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The true prevalence of spontaneous coronary artery dis-
section (SCAD) is unclear, but recent data suggests it may
be the culprit in up to 4% of acute coronary syndromes.1,2

Although first described in 1931, SCAD’s pathophysiology
is still not fully understood. According to small series, an
identifiable genetically triggered cause for SCAD was
found in only 5% to 8% of the patients.3,4 Loeys-Dietz syn-
drome (LDS), first described in 2006,5 is an autosomal
dominant connective tissue disorder with variable expres-
sion characterized typically by aortic aneurysms, arterial
tortuosity and dissections, hypertelorism, bifid/broad uvula
or cleft palate and early onset osteoarthritis.6 Mutations in
the genes encoding transforming growth factor b receptors
1 and 2 and SMAD3 were shown to be involved. The asso-
ciation between LDS and SCAD has only rarely been
described,7−9 but coronary artery tortuosity, which is one
of the cornerstones of LDS, was found to be prevalent in
SCAD patients and was associated with recurrent SCAD
episodes.10 It had been proposed that a mutation in any
of these genes and a documented arterial aneurysm or
dissection should suffice to make a diagnosis of LDS and
more specifically in the case of SMAD3 mutations—
LDS type 3.11,12
Case

The proband is a 34-year-old woman which presented in
2008 with what was considered to be a non-ST elevation
myocardial infarction. Her past medical history was negli-
gible and risk factors consisted only of previous smoking.
Coronary angiography demonstrated mild narrowing of the
left anterior descending artery which, at the time, was not
recognized as SCAD. She was asymptomatic until 2012
when she presented with another episode of non-ST eleva-
tion myocardial infarction. This time, coronary angiogra-
phy revealed an acute occlusion of the right posterior
descending artery (Figure 1). Percutaneous coronary
intervention was attempted but was unsuccessful (Figure 1).
Review of the films for the purposes of this report suggested
previously unnoticed concomitant SCAD in 2 diagonal
branches but with good flow (Figure 1). The patient was
discharged home and had done well. In 2015, she presented
again with chest pain, ischemic electrocardiogram changes
and elevation in troponin. Coronary angiography revealed
narrowing of the right posterolateral artery consistent with
SCAD type IIA (Figure 1). Complete healing of the previ-
ously affected posterior descending artery and diagonals
was noticed (Figure 1). Medical management was advised
but she presented again 2 weeks later with myocardial
infarction and occlusion of the posterolateral artery. She
presented again in 2019 with chest pain, and this time was
diagnosed with a type A aortic dissection and had subse-
quently undergone a valve sparing aortic root reconstruc-
tion and hemiarch reconstruction.

In 2018, the patient’s 41-year-old brother presented with
chest pain and mild elevation in troponin. Coronary angiog-
raphy revealed diffuse narrowing of the distal part of the
left anterior descending artery consistent with SCAD
type IIB (Figure 1). He was managed conservatively and
remained asymptomatic.

During this period, 2 of the proband’s uncles had died at
the age of 40 due to aortic dissections. Consequently,
genetic workup was undertaken and a mutation (c.860
G>A p.Arg287Gln) in the SMAD3 gene were found in sev-
eral family members including the proband and her brother
as shown in the pedigree chart, and accordingly a diagnosis
of LDS type III had been made (Figure 2). This mutation
located in exon 6 and encoding for a part of a well pre-
served MH2 domain of the protein had been described
before and is believed to be pathogenic.9,12 Of note, physi-
cal examination had not revealed other phenotypic traits
relating to LDS in the proband, but the brother did have
arthritis in right hip which necessitated surgery.
Discussion

SCAD is more prevalent than previously believed and
the diagnosis rate is constantly increasing yet its pathophys-
iology is still not entirely understood. Currently, routine
genetic screening for patients presenting with SCAD is not
recommended due to the relatively low yield found in
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Figure 1. Patient’s initial presentation with acute occlusion of Rt. PDA (A) PCI attempted but unsuccessful (B). Concomitant SCAD type IIA in 2 diagonal

branches (C). Patient presenting again with SCAD type IIA in Rt. posterolateral branch (PLB). The Rt. PDA healed (D) as did the diagonals (E). The patient’s

brother presenting with SCAD type IIB in LAD (F). PCI = Percutaneous coronary intervention; PDA = posterior descending artery.

Figure 2. Family pedigree.

314 The American Journal of Cardiology (www.ajconline.org)
previously published small series.1 In the recently pub-
lished 30-day follow-up results of the Canadian SCAD
cohort, connective tissue diseases and family history of
SCAD were identified in a minority of the cases;13 6.1% of
the cohort patients had recurrent events within the first 30
days. Previous data suggests that the rate of recurrent
SCAD is 15% to 22% at 2 to 3 years of follow-up and up to
30% at 4 to 10 years, but the reported rates vary consider-
ably between the different relatively small series.14,15 Our
data may suggest that patients with connective tissue disor-
ders may be more likely to experience recurrences, but this
obviously requires further investigation.

To date only small series dealt with the potential associ-
ation between genetic mutations and SCAD. Data regarding
the prognosis and management of patients with genetic
mutations predisposing to SCAD are still lacking. Although
LDS type 3 has been shown to represent 2% of familial tho-
racic aorta aneurysms and dissections its role in familial
SCAD, a rare entity by its own, is unknown.16 Due to the
higher risk for arterial aneurysms and dissections a full
body computed tomography/magnetic resonance imaging is
advised for LDS patients as well as an echocardiogram fol-
low up.11,12

We suggest genetic assessment to be done when there
are repeated episodes of SCAD or when SCAD affects mul-
tiple family members.
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