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Case Report

ABSTRACT

This report presents a case of a 42-year-old patient diagnosed with ostium secundum atrial septal
defect (ASD) with severe pulmonary arterial hypertension (PAH). The patient presented with
progressive chest pain and dyspnea and was found to have a lesion in the left main coronary artery
(LMCA) ostium by coronary angiography. Computed tomography (CT) imaging revealed a
significant enlargement of the main pulmonary artery (MPA), which indicated possible compression
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of the LMCA by the pulmonary artery which was subsequently confirmed by coronary angiography
and intravascular ultrasound (IVUS). Our patient underwent IVUS guided percutaneous coronary
intervention by which a stent was deployed in the ostial LMCA, leading to near resolution of the
patient's symptoms. Currently, the patient is under follow-up. This case highlights an often-
overlooked cause of chest pain and dyspnea in patients with PAH. Although these patients often
experience typical and atypical angina due to elevated right-sided pressures, the current report
reveals that external compression of the LMCA by an enlarged pulomonarya artery(PA) can also
cause coronary ischemia. Physicians should consider LMCA compression when assessing PAH
patients with chest pain, as percutaneous coronary intervention and stenting can safely and

effectively manage this condition.

Keywords: Left main coronary artery; main pulmonary artery; pulmonary hypertension; atrial septal
defect; coronary angiography; intravascular ultrasound; computed tomography coronary

angiography.
1. INTRODUCTION

“Pulmonary arterial hypertension entails a poor
prognosis irrespective of the underlying
aetiology” [1,2,3]. “Typical symptoms are largely
nonspecific, including dyspnea, fatigue, and
chest pain on exertion. Angina-like symptoms are
frequent despite  angiographically normal
coronary arteries, and classically, have been
attributed to right ventricular ischemia resulting
from the increased metabolic needs of the
overloaded, hypertrophied right ventricle or
painful distention of the PA” [1,2,3].

“A severely dilated PA may compress adjacent
anatomical structures including the LMCA
(causing myocardial ischemia), the left recurrent
laryngeal nerve (causing hoarseness; i.e.,
Ortner's syndrome), and the tracheobronchial
tree (large airway obstruction)” [4].

“External compression of the LMCA by a dilated
MPA is a rare condition, but it can cause chest
pain in patients with pulmonary hypertension.
However, extrinsic compression of the LMCA by
a dilated pulmonary artery main trunk is
increasingly recognized as a cause of angina in
PAH. Despite multiple case reportsthe incidence
of LMCA compression in PAH is not well
established” [5,6] “A small case series reported
that, of 26 patients with PAH and angina, 7
(26.9%) had LMCA compression” [7].

Along with angina, LMCA compression may be
associated with additional complications of
severe myocardial ischemia, including
myocardial infarction (MI) [8], left ventricle
dysfunction, arrhythmia, and eventually, sudden
death! Because >25% of deaths in patients with
PAH are related to sudden death [1], some of
these events might be attributable to LMCA
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compression, a potentially correctable
complication.

“Currently, computed tomography coronary
angiography (CTCA) provides a precise
assessment of the anatomical relationship

between the LMCA and the enlarged PA” [7].

Traditionally, coronary artery bypass graft
surgery is used to treat LMCA disease. However,
in the case of LMCA compression caused by a
dilated PA, coronary angioplasty with stenting
has shown promising results and might be a
better option for some high-risk patients who
cannot undergo surgery.

2. CASE PRESENTATION

A 42-year-old male patient, with no medical
history in the past, visited us with progressively
worsening dyspnea New york heart association
(NYHA) class Il and exertional chest pain over a
period of two years. On physical examination, we
observed pectus excavatum of the anterior chest
wall (Fig. 1), a blood pressure of 100/80 mmHg,
a heart rate of 80 beats/minute, and no signs of
left or right-sided heart failure. The saturation
levels in all four limbs (Table 1) were checked
and recorded at room temperature.

On cardiac examination, the patient was found to
have a loud P2 with an ejection systolic murmur
of grade 3/6 in the pulmonary area. However,
there was no elevated jugular venous pressure
or pedal edema observed. The patient's breath
sounds were normal. The ECG indicated right
ventricular hypertrophy with a strain pattern (Fig.
2), while the chest X-ray showed a prominent
pulmonary artery shadow, suggesting a dilated
pulmonary artery (Fig. 3). During a 6-minute walk
test, the patient experienced chest pain around
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the chest after walking for 4 min and was unable
to complete the test. The distance covered by the
patient was 280m and pulmonary function testing
was suggestive of mild restrictive pattern.

Further testing with transthoracic
echocardiography showed a large Ostium
Secundum atrial septal defect (OS-ASD) of size
20.3mm with a bi-directional shunt
(Figs. 4,5,6,7). The right atrium (RA) and right
ventricle (RV) were both dilated, with an
estimated systolic RV pressure (RVSP) of 107
mmHg and a tricuspid annular plane systolic
excursion (TAPSE) of 15.5 mm. The left ventricle
(LV) appeared 'D'-shaped and small, with an
end-diastolic diameter of 18.9 cm. However, the
LV systolic function was normal, with an ejection
fraction of 62%. The main pulmonary artery was
also dilated, with a diameter of 32 mm. After
performing a coronary angiogrpahy from the right
femoral artery, a short segment eccentric ostial
LMCA stenosis was discovered, followed by a

mid left anterior descending artery (LAD)
myocardial bridge (Fig. 8). There were no other
atherosclerotic changes or stenosis of the
coronary arteries. IVUS showed that the ostium
of the LMCA was narrowed to a slit without
evidence of underlying atherosclerosis (Fig. 9).
Cardiac computed tomography (ECG-gated
multidetector computed tomography [MDCT])
confirmed high origin of LMCA from the left cusp
with significant narrowing at its origin and no
obvious wall calcification (CADRADS 3/4)
caused by a severely dilated PA trunk
(Figs. 10,11). A large OS- ASD of 22mm with
dilated RA, RV, and PA was also confirmed. The
aortopulmonary ratio was 0.7, which was
suggestive of pulmonary hypertension.

Table 1. Saturation of all limbs

R UL=91%
R LL =92%

LUL=91%
LLL=91%

Fig

. 1. Pectus excavatum

Fig. 2. Right ventricular hypertrophy with strain pattern
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Fig. 5. Colour doppler across septal defect
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Fig. 8. Coronary angiography demonstrating eccentric 60% stenosis of the ostium of the left
main coronary artery (LMCA). No other atherosclerotic changes noted
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Fig. 10. High origin of LMCA from left cusp with significant narrowing at its origin and no
obvious wall calcification (CADRADS 3/4)

Fig. 11. External compression of LMCA at the ostium by dilated PA
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Fig. 12. Left main coronary artery from the ostium stented using RENOFIT 6x15mm bare
metallic stent
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Fig. 14. IVUS of LMCA post stent deployment showing well opposed stent with large calibre
vessel. (MSA —9.4mm?2)
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Table 2. LVEDP post balloon occlusion

Pre occlusion 3 min

6 min 10 min

LVEDP (mmhg) - 5 16

30 37

Table 3. Pre-procedure and post-procedure assessment

Pre procedure

Post procedure (3 months)

Symptoms Angina + No angina
Dyspnea NYHAII NYHAI

6MWD 280 430m

RVSP 107 mmhg 86mmhg

2.1 Procedure

Our patient underwent a percutaneous coronary
intervention (PCI) of the left main artery ostium
using a bare metallic stent RENOFIT 6*15mm
guided by IVUS. (Figs. 12,13,14). The post-
procedure stent was well opposed, and the
narrowing of the LMCA ostial disappeared. There
was no evidence of flap, dissection or residual
ostial lesion post stenting. The same findings
were confirmed by IVUS and the minimal stent
area (MSA) was found to be 9.4 mmz2. (Fig. 14).
To assess the reversibility of PAH, cardiac
catheterization was done, which showed
irreversible PAH (PVR 11 wood units). An
attempt to close the atrial septal defect (ASD)
with a device was not made in this case due to
increased pulmonary vascular resistance and a
significant increase in LVEDP on balloon
occlusion of the septal defect (Table 2). The
patient's symptoms have been resolved after the
PCI, and he is currently undergoing medical
management for pulmonary hypertension and is
on follow-up.

3. DISCUSSION

“Extrinsic compression of the LMCA due to a
dilated PA has been previously reported” [2].
“This condition can present with exercise-related
chest pain, cardiogenic shock, malignant
arrhythmias caused by myocardial ischemia, or
sudden death. Left coronary artery
compression syndrome was first described by
Corday et al., in 1957 as compression of the
LMCA between the aorta and an enlarged main
PA” [9]. “It is usually seen with a congenital
cardiac defect, most commonly an atrial septal
defect, ventricular septal defect, or tetralogy of
Fallot” [10].

“The incidence of LMCA compression due to PA
dilatation is not well established, but it ranges
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between 5% and 44% according to different case
series” [7,11].

“Because of a low pretest probability for
atherosclerotic coronary artery disease in young
PH patients, coronary angiography is rarely
performed. However, the extrinsic compression
of the LMCA due to an enlarged PA is becoming
increasingly recognizable and should always be
considered in PH patients with exercise-induced
chest pain, which is the most common clinical
presentation of this problem” [12,13]. “In one
study, the origin of the LMCA from the right sinus
of Valsalva was considered to convey a higher
risk for extrinsic compression compared with the
normal origin from the left sinus” [10]. “In another
study, risk factors predisposing to LMCA
compression in PAH were younger age, severe
pulmonary trunk dilatation (>40 mm; normal: 25—
30 mm), and a PA trunk/aorta ratio >1.2 (normal:
1.0)" [7].

Our patient was young and suffered from severe
pulmonary hypertension. The pulmonary trunk
size was 35mm with a PA trunk/aorta ratio of
1.45, with MPA 35mm and aorta 24mm. As there
were no signs of atherosclerosis, a short bare
metallic stent was used, and aggressive post
dilation was avoided. Additionally, as left main
artery stenting was involved, IVUS was utilized
for stent optimization to avoid any complications
[14].

In cases where extrinsic compression of the
LMCA by an enlarged PA occurs, PCl is a
reasonable first therapeutic option considering its
high likelihood of success. The procedure
provided persistent symptomatic and prognostic
benefits for our patient [15].

The patient underwent IVUS-guided PCI for the
left main ostium and was discharged on dual
antiplatelet therapy, tadalafil and ambrisentan on
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discharge. On follow-up up patient has been
symptomatically better and his exercise capacity
has improved

4. CONCLUSION

Extrinsic compression of the LMCA by an
enlarged PA is rare but a significant cause of
angina in patients with PAH. This condition
should be suspected in a case of PAH where the
patient shows typical or atypical anginal
symptoms. The most appropriate initial test to

evaluate this condition is CTCA. Coronary
angiography is required to confirm LMCA
stenosis and to enable PClI with stent

deployment. PCI with stent deployment is a safe
and effective treatment that can lead to long-term
improvement in patients’ symptoms.

Physicians should consider LMCA compression
when assessing PAH patients with chest pain,
as percutaneous coronary intervention
and stenting can safely and effectively manage
this condition.

In summary, extrinsic compression of the LMCA
by an enlarged PA can cause chest pain in
patients with advanced PAH, and CTCA is the
first step in evaluating it and PCl with stent
deployment is a safe and effective treatment for
this condition.
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