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Background Loeys-Dietz syndrome (LDS) is a connective tissue disorder that commonly presents with vascular abnormalities. Owing to the
rarity and severity of the condition, consensus guidelines for aortic surgery thresholds vary. In addition, evaluation of coronary
arteries in patients with LDS (either routinely or before aortic root surgery) remain undefined. In this case report, we discuss a
patient with LDS who found to have an ectatic aortic root and a coronary artery aneurysm and discuss guidelines for evaluation
and management in this patient population.

Case summary A 48-year-old woman was incidentally found to have a 45 mm ectatic aortic root during evaluation for a neck mass. As part of
pre-operative evaluation for aortic root replacement, left heart catheterization revealed a left main coronary artery aneurysm.
Family history revealed aortic aneurysms, sudden cardiac death, and tall height. Physical examination was notable for pectus
excavatum and elongated limbs. Workup for inflammatory aetiologies of aortic root dilation was negative. Genetic testing re-
vealed a heterozygous pathogenic TGBF3 variant, consistent with LDS Type 5. She subsequently underwent two-vessel coronary
artery bypass, excision of her left main coronary artery aneurysm, and ascending aortic replacement.

Discussion In this case, we describe a patient with LDS who was noted to have a coronary artery aneurysm, a rare finding in the initial
presentation of disease. In addition, we examine guidelines regarding evaluation of management of aortic root disease and cor-

onary aneurysmes.

ESC Curriculum 2.4 Cardiac computed tomography ¢ 3.4 Coronary angiography ® 7.5 Cardiac surgery ® 9.1 Aortic disease

Learning points

e Overviewing the pathophysiology and vascular manifestations of Loeys-Dietz Syndrome.

e Overviewing the diagnosis and management of thoracic aortic disease.

e Routine coronary computed tomographic angiography for pre-operative evaluation in patients with LDS may be considered before aor-
tic root repair.
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Introduction

Loeys-Dietz Syndrome (LDS), characterized by multisystem involve-
ment including hypertelorism, bifid uvula, cleft palate, and aortic an-
eurysms, is an autosomal dominant connective tissue disorder.
While arterial aneurysms have been described in almost all side
branches of the aorta, coronary artery aneurysms are limited to
case reports. In this report, we describe a patient with an incidentally
diagnosed coronary artery aneurysm in the setting of LDS and review
important diagnostic and therapeutic considerations.

Timeline

8/13: Patient referred for aortic root
5/25: Patient presents surgery and noted to have a left main
to PCP with lump on coronary aneurysm on preoperative left
neck heart catheterization

incidentally revealing a 45 mm ectatic aortic root. She was referred
to a local cardiothoracic surgeon, and as part of pre-operative evalu-
ation for aortic root replacement, underwent left heart catheteriza-
tion, which revealed an ostial left main lesion with a post-stenotic
aneurysm (Figure 1A).

Several months later, she presented to our institution with 1 week
of dyspnoea. Physical examination was notable for heart rate
53 bpm, blood pressure 99/64 mmHg, respiratory rate 12, and satur-
ating 100% on room air. She was in mild distress. The oropharynx
revealed a high palate. Cardiac examination revealed a normal rate
and regular rhythm, without murmurs. Lungs were clear to ausculta-
tion with symmetric chest rise. Musculoskeletal examination re-

8/16: Workup performed
revealing ectatic aortic root,
coronary aneurysm, and
mutation in TGBF3 consistent

I I with LDSSI

5/30: CT obtained
revealing an ectatic
aortic root breath

Case presentation

A 48-year-old women with history of juvenile myoclonic epilepsy
presented to her primary care physician with complaints of a neck
mass. Family history revealed a paternal abdominal aortic aneurysm,
a son who is 2 m tall with a 2.13 m wingspan and pulmonary blebs, a
daughter with hypoplastic right heart syndrome, a paternal grand-
mother with ruptured aortic aneurysm, and easy bruising noted in
various family members. Given her family history and chief complaint,
a computed tomographic angiography (CTA) was obtained,

8/15: Patient presents to our
institution with shortness of

8/26: Patient undergoes
coronary artery bypass, coronary
aneurysm excision, and aortic
root replacement

vealed pectus excavatum, positive thumb and pinky signs bilaterally,
positive knee sign bilaterally, and ability to touch floor without bend-
ing knees, resulting in a Beighton score of 7.

Given her history of an ostial left main lesion with post-stenotic dila-
tion, there was concern her dyspnoea represented an anginal equivalent
or progression of aortic dilation with potential valvular involvement,
leading to left ventricular dysfunction. An echocardiogram was obtained
and was concerning for a dissection flap within the aortic root, consist-
ent with Type A aortic dissection (see Supplementary material online,
Video S1). Emergent CTA was obtained without dissection but

Figure 1 Coronary angiography and aortogram. (A) Ostial left main lesion (arrow) with post-stenotic aneurysm just before the bifurcation of the
left circumflex and left anterior descending artery. (B) Aortogram revealing ectatic aortic root.
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Coronary artery aneurysm

Figure 2 Computed tomographic angiography of the chest with 3D Reconstruction. (A) Ectatic aortic root measuring 45 mm at the level of the
sinuses of Valsalva. (B) Three-dimensional reconstruction revealing ectatic aortic root and left main coronary aneurysm.

redemonstrated the dilated aortic root with distal left main aneurysm
measuring up to 11 mm just before the bifurcation of the left circumflex
and left anterior descending artery (Figure 2A and B).

The differential for multiple vascular aneurysms included inflamma-
tory aetiologies such as vasculitis or infection, as well as mixed connective
tissue disorders. Owing to the craniofacial, skeletal abnormalities, and
family history in the setting of vascular anomalies, a syndromic connective
tissue disease, such as Marfan syndrome, Ehlers-Danlos syndrome, or
LDS, was favoured. Laboratories obtained were notable for C-reactive
protein 3.15mg/L (ref: 0.0-10.9), erythrocyte sedimentation rate
8 mmv/hr (ref.. 0-20), homocysteine 13.7 pMol/L (ref.: 5.0-15.0), non-
reactive treponema, hepatitis C, and human-immunodeficiency
virus antibodies. Given the negative workup for inflammatory
aetiologies and her family history, an Invitae Aortopathy
Comprehensive Panel was obtained and revealed a heterozygous
pathogenic TGBF3 variant, consistent with autosomal dominant
LDS Type 5 (OMIM #615582).

She elected to return to her local hospital for definitive manage-
ment and underwent two-vessel coronary artery bypass with saphe-
nous vein graft to obtuse marginal branch and left internal mammary
artery to the left anterior descending artery; in addition to having ex-
cision of her left main coronary artery aneurysm and ascending aortic
replacement with a 30 mm Hemashield graft. At her 1-month follow
up, the patient was recovering well without any ongoing complaints.

Discussion

The estimated prevalence of LDS is less than 1 in 100000 persons.”
The diagnosis of LDS in a proband is made in a patient with a hetero-
zygous pathogenic variant in SMAD2, SMAD3, TGFB2, TGFB3, TGFBR1,
or TGFBR2, and either aortic root enlargement or type A dissection or
compatible systemic craniofacial, skeletal, vascular, or cutaneous fea-
tures.” The subtypes of LDS are based on genotypes and are named
LDS1-LDS5 according to their genotype.! The TGFB3 variant noted
in our patient, consistent with LDS5, occurs in 1-5% of LDS variants.!
TGF-beta signalling plays a significant role in vascular remodelling, and

a mutation may lead to dysregulation in the pathway responsible for
maintaining vascular integrity. This potentiates extra-cellular mem-
brane degradation and increases susceptibility to aortic dilatation
and dissection, as well as other clinical features found in LDS.?

Vascular disease is common in LDS, with aortic root dilation occur-
ringin more than 95% of probands." Thoracic aortic aneurysms in pa-
tients with LDS may grow faster than 10 mm/yr, resulting in deathat a
mean age of 26 years.* Arterial aneurysms have been described in al-
most all side branches of the aorta including (but not limited to) the
subclavian, renal, superior mesenteric, hepatic, and coronary arter-
ies.! Although there are multiple reports of coronary artery dissection
associated with LDS, the contribution of LDS to coronary artery an-
eurysm formation is undefined.*® Coronary aneurysms have been re-
ported after valve-sparing aortic root replacement,”™'? but this is
believed to be largely surgery-related and not an LDS-specific compli-
cation."? We believe this represents the first reported case of a spon-
taneous coronary artery aneurysm in association with LDS.

Owing to the presence of vascular disease in the patient popula-
tion, it is recommended imaging be performed of the complete arter-
ial tree from the head through the pelvis by MRA or CTA at the time
of diagnosis, followed by repeat aortic imaging at 6 months, and year-
ly magnetic resonance imaging from the cerebrovascular circulation
to the pelvis, thereafter."* For all patients with thoracic aortic aneur-
ysms, stringent control of hypertension, lipid profile optimization,
smoking cessation, and other atherosclerosis risk-reduction mea-
sures should be instituted. Medical therapy includes beta blockers,
angiotensin-converting enzyme inhibitors, or angiotensin receptor
blockers, and statins.” Although an earlier intervention has been
proposed for aortic diameters >42 mm in LDS patients, ESC recom-
mends intervention for aortic diameters >50 mm, equal to that of
Marfan patients; although a lower threshold of 45 mm can be consid-
ered in patients with family history of dissection, size increase
>3 mml/year, severe aortic or mitral regurgitation, or desire for
pregnancy.*'® A lower threshold for surgery has been suggested gi-
ven the young age of the patient population, the general tolerance of
surgery, and the rarity of complications related to tissue fragility."*
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The most common cause of coronary artery aneurysms in adults is
atherosclerotic disease, accounting for up to 50% of cases. The second
most common cause in adults (and most common in children) is
Kawasaki Disease, with aneurysm formation in 10—-15% of patients dur-
ing the initial disease state. The remaining aetiologies of coronary artery
aneurysms can be attributed to additional vasculitic diseases (such as
Takayasu), connective tissue disorders (most commonly Marfan and
Ehlers-Danlos), infection, or congenital causes.”” Currently, routine im-
aging of coronary arteries is not recommended in patients with LDS.
This may reflect the severity of the condition, with complications often
arising at an early age >~ as previous guidelines surrounding routine cor-
onary evaluation often focused on atherosclerotic coronary artery dis-
ease. Given the uniqueness of this finding, routine imaging with other
aforementioned studies would likely create increased healthcare costs
with little benefit on a population level. We believe it would be reason-
able, however, to obtain coronary CTA for evaluation specifically in pa-
tients with LDS before aortic root repair.

The importance of a multidisciplinary specialized care team (heart
team) can be emphasized in this case. While our patient’s initial evalu-
ation and surgical care were not performed at our centre, we would
advocate for coronary CTA for coronary pre-operative evaluation
(rather than traditional angiography) given her low clinical likelihood
of having atherosclerctic coronary disease.'® We would also advo-
cate for arterial revascularization (rather than venous grafting) during
operative repair in this case; however, due to the degree of this pa-
tient’s left main lesion, we believe that the patency of the vein graft
should be maintained.

Conclusion

In this case, we present a patient who was incidentally noted to have a
coronary artery aneurysm during pre-operative workup for aortic
root repair. Although there is some debate on the contribution of
the primary disease process on coronary artery aneurysms versus
secondary outcomes of aortic root surgery on coronary artery aneur-
ysms, this case report suggests that the primary pathophysiology of
LDS may contribute to coronary artery aneurysms. Current guide-
lines for LDS surveillance do not suggest routine coronary artery im-
aging. This case presents the idea that routine coronary CTA for
pre-operative evaluation in patient with LDS may be warranted.
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