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Case Report

A Rare Case of LMCA Stenosis Treated
by Percutaneous Coronary Intervention
(PCI) in Setting of Patent Ductus

Arteriosus with Dilated Pulmonary Trunk
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ABSTRACT

Extrinsic compression of the Left Main Coronary Artery (LMCA) by a dilated pulmonary artery is a rare but a treatable cause of
angina in patients with Pulmonary Artery Hypertension (PAH). In majority of these patients, angina is attributed to right ventricular
or left ventricular demand ischemia and in the absence of cardiovascular risk factors for atherosclerosis, they rarely undergo a
coronary angiogram. So this rare diagnosis may be missed in such patients and optimal management delayed. In this case report we
describe a patient of PAH secondary to Patent Ductus Arteriosus (PDA), presenting with heart failure and complaining of persistent
angina, due to extrinsic compression of the ostial LMCA by the dilated pulmonary artery, treated successfully by Percutaneous
Coronary Intervention (PCI). This case reminds us that in all patients of pulmonary hypertension presenting with angina and left
ventricular dysfunction, this rare but treatable cause should be identified by coronary angiography and treated with PCI.
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CASE REPORT

A 23-year-old female, 36 weeks primigravida presented with
complaints of breathlessness since 1 week. There was no history of
any bluish discoluration of skin or mucous membrane in the past. On
examination, there was no cyanosis or clubbing but she had raised
Jugular Venous Pressure (JVP) and bilateral basal crepitations were
audible in the chest. Cardiovascular examination showed a loud
pulmonary component of second heart sound and a systolic murmur
was heard in the left upper sternal border. Chest X-ray showed
cardiomegaly with enlarged pulmonary conus and pulmonary
oedema [Table/Fig-1]. Electrocardiogram showed biventricular
hypertrophy. A two dimensional Echocardiogram showed 8 mm PDA
with Bi-directional but predominantly left to right shunt with severe
tricuspid regurgitation and severe PAH. Right atrium, ventricle and
pulmonary artery were dilated and bi-ventricular dysfunction was
present. She was managed medically with intravenous diuretics and
her heart failure improved. Ten days later she had similar symptoms
of increasing breathlessness and had to undergo emergency LSCS.
She delivered a healthy male neonate. Two months later patient came
for follow up for further management of PDA. In addition to shortness
of breath on exertion (NYHA class lll). She had no other associated
cardiovascular risk factors. CT pulmonary angiogram showed main
pulmonary artery (44.9 mm), right pulmonary (30.2 mm) and left
pulmonary (26.7 mm) arteries were grossly dilated in calibre. A PDA
of length 5.5 mm and width of 8.8 mm between descending aorta
and main pulmonary trunk distal to the origin of subclavian artery was
seen. CT Coronary angiogram showed external LMCA compression
by the dilated pulmonary artery [Table/Fig-2]. Cath study was done
which showed a Qp/Qs of 2.6 with normal pulmonary artery pressures
and was suggestive of hyperkinetic PAH. In view of the large size of
PDA, coiling was not considered. However, balloon occlusion of PDA
was tried but there was a rapid rise in the left ventricular end diastolic
pressure resulting in the development of pulmonary oedema. In view
of the same she was continued on medical management.

Another four months later she presented with rest angina. Coronary
angiogram was done which showed 90% stenosis of the left
main coronary artery ostium in the form of a “pencil point” that
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[Table/Fig-1]: Chest X-Ray PA view showing cardiomegaly with enlarged pulmonary
conus and pulmonary oedema.

[Table/Fig-2]: CT Coronary angiogram showing external left main coronary artery
compression by the dilated pulmonary artery. (Images from left to right)

progressively recovered its diameter [Table/Fig-3]. The rest of the
coronary tree was normal with no evidence of arteriosclerosis. In
view of persistent angina and LV dysfunction, external compression
of ostial LMCA from the dilated Main Pulmonary Artery was
considered as the cause and it was successfully stented with a
4*18 mm ever olimus eluting stent at 14 atm. Post-percutaneous
coronary intervention results were good and no residual stenosis
of the LMCA was noted [Table/Fig-4]. Patient was started on dual
antiplatelet therapy and continued on decongestive measures.
Patient got relieved from angina subsequently and LV function also
improved following successful angioplasty of the LMCA. This case
illustrates a rare example of persistent angina in severe PAH in PDA
due to extrinsic compression of LMCA by a dilated pulmonary artery
successfully relieved with angioplasty.

[Table/Fig-3]: Coronary angiogram in AP cranial view showing 90% stenosis of the
left main coronary artery ostiin the form of a “pencil point”.

[Table/Fig-4]: Coronary angiogramin AP cranial view after percutaneous intervention
showing well expanded stent in left main coronary artery with TIMI 3 flow. (Images
from left to right)
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DISCUSSION

Chest pain is a common symptom in patients with PAH, seen in
approximately 40% of patients [1]. Right Ventricular (RV) hypertrophy
leading to intra-myocardial compression of the arterioles or a
decrease in the coronary perfusion gradient due to high right atrial
pressure causing demand ischemia of the RV is the most commonly
attributable explanation. Another explanation given for these pains
is the acute pulmonary artery dilatation occurring during transitory
increases in pulmonary artery pressure [2].

Extrinsic compression of the Left Main Coronary artery due to a
dilated main pulmonary artery is a very important, and moreover
a potentially reversible cause of angina and left ventricular
dysfunction in patients with pulmonary hypertension [3]. Therefore,
early detection and management can lead to rapid symptomatic
improvement, as seen in our case. Also, the malignant arrhythmia
and left ventricular dysfunction caused by LMCA compression
may lead to a higher incidence of sudden death in patients with
pulmonary hypertension [4].

Left main compression syndrome in pulmonary hypertension has
been reported in various case reports and case series [2,5-10]. Kajita
LJ et al., reported series of 12 cases of LM extrinsic compression in
patients with pulmonary artery dilatation of different aetiology. The
majority was with the congenital heartdisease (ASD, VSD, Tetralogy
of Fallot, PDA) [11].

In our case, it was PDA with secondary PAH. However, case reports
about LMCA compression due to enlarged pulmonary artery in
PAH secondary to PDA are very few, making this case a rare one
[6,8,10].

The incidence of LMCA compression due to PA dilatation is not well
known, but according to different case series it may range between
5% and 44% [12,13].

Unlike atherosclerotic coronary artery disease, which is more seen
in elderly males, extrinsic LMCA compression affects younger
people and occurs more commonly in women, as seen in this
case [11]. Apart from younger age group, severe pulmonary trunk
dilatation (>40 mm; normal: 25-30 mm), also predisposes to LMCA
compression in PAH, as seen in this case where pulmonary artery
diameter was 44 mm [13].

Optimal treatment for primary pulmonary hypertension in patients
with extrinsic LMCA compression has not been clearly established.
Rich S et al., reported 2 cases of patients with PAH and extrinsic
LMCA compression treated by Percutaneous intra coronary stenting
[5]. Similar to our case, the angiographic result was very good. Also,
one of the patients had severe left ventricular systolic dysfunction,
which normalized after the procedure. Therefore, as seen in this case
myocardial ischemia may be the reason behind left ventricular systolic
dysfunction when extrinsic compression of the LMCA is present.

Whether the functional and prognostic significance in these cases

is similar to that for patients with occlusive arteriosclerosis involving
the LMCA is unknown. However, as occurred with our patient, the
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angina may be relieved by stent revascularization, but no data is
available on the long-term benefits of this technique.

CONCLUSION

Extrinsic compression of the LMCA is an underdiagnosed and
a potentially treatable cause of angina in patients with PAH with
dilated pulmonary artery. So a coronary angiogram should always
be considered in patients with pulmonary hypertension having
symptoms of exertion angina or left ventricular systolic dysfunction
to identify this rare entity. Percutaneous coronary stenting of the
externally compressed LMCA can be carried out with good
angiographic results and can help relieve angina and improve LV
function. However, its impact on the long term prognosis still needs
more research.
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