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ABSTRACT

Noonan syndrome (NS) is a pleomorphic genetic disorder. Up to 50-80% of individuals have associated
congenital heart disease. The scope of cardiac disease in NS is quite variable depending on the gene mutation.
The most common forms of cardiac defects include pulmonary stenosis, hypertrophic cardiomyopathy (HCM),
atrial septal defect and left-sided lesions. Amongst the rare vascular abnormalities few case reports have been
mentioned about coronary artery lesions apart from sinus of Valsalva aneurysm, aortic dissection, intracranial
aneurysm. This is a case report a rare case of asymptomatic coronary artery aneurysm in a young male with
NS. There is lack of unified protocol for the screening, diagnosis, treatment, and follow-up of coronary artery
disease in patients with NS. We conclude, echocardiography is sufficient in most cases in children. But a CT
scan is appropriate in adults or when other lesions are suspected.
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INTRODUCTION

A subset of RASopathy, Noonan syndrome (NS), is a
pleomorphic genetic disorder with up to 50%-80% of
individuals estimated to have congenital heart disease.!
Although sporadic, NS can be familial. Several gene
mutations cause the disease, and the PTPN11 gene is
involved in about half of the cases. These mutations alter
the RAS-mitogen-activated protein kinase (MAPK) cell
signaling pathway, which is involved in cell proliferation,
migration, and differentiation.

The scope of cardiac disease in NS is quite variable
depending on the gene mutation. The most common
forms of cardiac disease include pulmonary stenosis,
hypertrophic cardiomyopathy (HCM), atrial septal
defect, and left-sided lesions. Vascular abnormalities
include sinus of Valsalva aneurysm, aortic dissection,
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intracranial aneurysm, and rarely, coronary artery
lesions.[*7) However, the prevalence, management, and
prognosis of these lesions have not been reported.

To our knowledge, this is the first case report from India
of an adult NS with a coronary artery aneurysm.

CASE REPORT

A 27-year-old male visited a general physician for
generalized fatigue. On clinical examination - he was
found to have short stature, broad chest, wide-spaced
nipple, pectus excavatum, ptosis, webbed neck, and
cryptorchidism. With the abovementioned dysmorphism,
he was suspected to be a Noonan phenotype [Figure 1]
and sent to our institute for cardiac evaluation.
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Figure 1: Facial dysmorphism, short stature, broad chest,
wide-spaced nipple (black arrow), pectus excavatum (orange
arrow), webbed neck (red arrow)
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Figure 3: Significantly dilated left coronary artery system. LMCA:
Left main coronary artery, LAD: Left anterior descending, LCx:
Left circumflex
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Figure 5: Computed tomography — Coronary angiography showing
aneurysmal left (a) and right-sided coronary arterial system (b)

He did not reveal any significant past history of medical,
surgical, or specific cardiac symptoms. His vitals
were within normal limits. On cardiovascular system
examination, S1 and S2 were normal. There was a
Grade III/VI ejection systolic murmur in the pulmonary
area. His electrocardiogram revealed a heart rate of
75 beats/min, sinus rhythm, northwest axis deviation,
and poor R wave progression in the left precordial leads
[Figure 2].

A two-dimensional echocardiography revealed moderate
pulmonary valvular stenosis with a peak and mean
gradient of 48 mmHg and 22 mmHg, respectively. There
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Figure 2: Electrocardiogram — Northwest axis deviation, poor R
wave progression in left precordial leads

Figure 4: Computed tomography coronary angiography — Spider
view showing dilated left anterior descending and right coronary
artery. LAD: Left anterior descending, LCx: Left circumflex, RCA:
Right coronary artery

CARDIAC AND PULMON

Figure 6: Three-dimensional multiplanar reconstruction
reconstruction showing dilated coronary arterial system. LAD: Left
anterior descending, LCx: Left circumflex, RCA: Right coronary
artery, PDA: Posterior descending artery, RV: Right ventricular,
LV: Left ventricular, RA: Right atrial, LA: Left atrial

was a significantly dilated left coronary artery system
with a left main coronary artery - 6.6 mm (+6.82 7), left
anterior descending artery 8.3 mm (+14.12 Z), and left
circumflex artery - 4.6 mm. The right coronary system
was not well visualized [Figure 3]. Interatrial septum and
interventricular septum were intact. The left ventricular
outflow tract was unobstructed. There was no ventricular
hypertrophy. The biventricular function was normal.

Computed tomography (CT) coronary angiography was
planned for better delineation of coronary anatomy. It
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revealed aneurysmal dilatation with a beaded appearance
of bilateral coronary arteries in their proximal course
[Figures 4-6]. And valvar pulmonary stenosis with
poststenotic dilatation of the pulmonary artery.

In view of the lack of standardized treatment, this patient
was managed on the lines of management of coronary
artery aneurysm in Kawasaki disease (KD). The patient
was started on anti-platelet therapy with aspirin and
anti-coagulation therapy with warfarin with sequential
international normalized ratio (INR) monitoring (Target
INR - 2-2.5).

DISCUSSION

Coronary artery involvement is infrequent among NS
patients. Among the literature available, so far, around
15 cases of coronary aneurysm/ectasia have been
reported, mainly in adults.[®12] There is a lack of unified
protocol for the screening, diagnosis, treatment, and
follow-up of coronary artery disease in patients with NS.

Pathophysiology of coronary arteriopathy

The cause of coronary involvement in NS remains unclear.
The PTPN11 gene encodes Src homology protein-tyrosine
phosphatase 2 domain-containing phosphatase
2 (SHP2), which positively regulates RAS-MAPK signaling
and regulates cell fate determination.!?! It was speculated
that the PTPN11 mutations cause the excess activity
of SHP2, resulting in the vulnerability of arterial
walls."3 Unknown inflammatory triggers may result
in the expansion of the coronary artery because of its
vulnerability.

HCM may contribute to the formation of a coronary
artery aneurysm. Parietal stress generated by cardiac
muscle on the arterial wall can reduce the systolic flow,
with the weakening of the arterial wall.

Screening for coronary arteriopathy

Patients with coronary arteriopathies are often
asymptomatic. In addition, it is difficult to detect
these by transthoracic echocardiography; indeed, it is
mainly the proximal part of the coronary artery that
can be explored in adults.l'¥ Although there are three
case reports of coronary involvement in the pediatric
population of NS (one of whom was only 3 years
old), these coronary involvements are more often
diagnosed in adolescence or adulthood.” In children,
echocardiography is usually sufficient. However, a CT
scan is appropriate in adults or when other lesions are
suspected. Similarly, when pulmonary valvar stenosis
needs dilatation, coronary angiography could be
performed at the same time.

Medical and surgical management

Medical management is not consensual. Treatment
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may be like the treatment of coronary aneurysm seen
in KD. Whether or not and how long antiplatelet and/
or anticoagulant therapies should be prescribed are
questions under consideration, especially when coronary
artery aneurysms are found incidentally.

Serum elevation of P-selectin, beta thromboglobulin,
and platelet factor 4 has been shown in patients with
isolated coronary ectasia, suggesting an increase in
platelet activation.'s! Other authors recommend the
use of preventive anticoagulation with Vitamin K
antagonists to reduce the risk of coronary thrombosis.
However, no prospective study has been conducted on
these therapeutics for the prevention of thrombosis in
aneurysmal coronary arteries.!®

Among case reports described in medical literature, a
few patients were treated with a coronary artery bypass
graft but always associated with another heart defect
repair.;5717

Prognosis and complications

In rare cases, artery dilation can lead to dissection,
rupture, thrombosis, distal embolization, pericardial
tamponade, or fistula formation. The prevalence of
these complications is still unknown, and there is no
recommended follow-up to detect them. Regardless of
coronary abnormalities, the presence of an associated
congenital heart lesion should, however, be managed
because it may have an impact on quality of life.[18]

CONCLUSIONS

Coronary arteriopathy causing coronary
aneurysm/ectasia is a rare manifestation in adult
patients with NS, and there is a lack of standardized
screening and management protocol for such patients.
Further, prospective studies in children, adolescents, and
adults are needed to understand the long-term prognosis
better and improve the management and outcome of
these patients.
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