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Background Left main (LM) coronary atresia (LMCA) is a rare coronary anomaly where the LM is congenitally absent and a variable
clinical spectrum can follow. The diagnosis of LMCA is generally made in youth because of the development of symptoms,
but very rarely in adulthood. In symptomatic patients, surgical revascularization is recommended, whereas, in asymptomat-
ic patients with LMCA and without inducible myocardial ischaemia, preventive surgical treatment is controversial.

...............................................................................................................................................................................................................
Case summary A 58-year-old male patient with aortic ectasia detected during an echocardiogram performed to evaluate a hypertension-

related preclinical cardiac damage and, due to this finding, an echocardiographic follow-up was suggested. Three years
later, he was admitted to undergo coronary angiography (CA) after the computed tomography finding of a suspected oc-
clusion of the LM with collateral circulation from right coronary artery (RCA) to left anterior descending and circumflex
arteries. CA confirmed an LMCA and the RCA provided blood supply to the left coronary artery through collaterals
whose calibre was similar to that of the target left-sided vessels. No obstructive coronary artery disease was detected. In
order to detect potential myocardial ischaemia, a technetium-tetrofosmin cardiac single-photon emission computed tom-
ography during maximal exercise-stress test was performed and it did not show a perfusion defect. Medical management
with scheduled follow-up visits was deemed to be the best therapeutic option.

...............................................................................................................................................................................................................
Discussion LMCA is a rare anomaly where LM is absent and the RCA provides collateral circulation for left coronary artery. In

asymptomatic patients, preventive surgical treatment is controversial.
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Learning points
• Left main coronary atresia is an extremely rare coronary artery anomaly where the left main is absent and the left coronary artery is

supplied through collaterals from the right coronary artery. The diagnosis is generally made in youth because of the presence of symptoms,
although it is very rarely reported in adulthood.

• In symptomatic patients, coronary artery bypass surgery or surgical coronary repair are recommended. However, in adult patients without
symptoms or evidence of inducible myocardial ischaemia, conservative management with optimal medical therapy is reasonable.
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Introduction

Left main (left main) coronary atresia (LMCA) is an extremely rare
coronary artery anomaly where the LM is absent and left anterior
descending (LAD) and circumflex (Cx) arteries, connected as usual,
end blindly proximally and receive their blood supply from the right
coronary artery (RCA) through collateral circulation.1 The diagnosis
of LMCA is generally made in childhood or adolescence because of
the presence of symptoms, although it is very rarely reported in
adulthood.2 The clinical spectrum of the LMCA can range from
asymptomatic forms to symptoms such as angina, syncope, or sudden
cardiac death.3 In symptomatic patients, coronary artery bypass graft
(CABG) was the standard treatment of LMCA, but in more recent
years, surgical anatomical coronary repair (i.e. osteoplasty) is gradual-
ly acquiring importance over CABG.4 However, in asymptomatic
patients with LMCA and without evidence of inducible myocardial is-
chaemia, preventive surgical treatment is controversial.

Timeline

Case presentation

In a 58-year-old man with a history of arterial hypertension and mild
hypercholesterolaemia, an aortic ectasia was detected during an
echocardiogram performed to evaluate for hypertension-related
preclinical cardiac damage and, due to this finding, echocardiographic

follow-up was suggested. Three years later, the patient was admitted
for coronary angiography (CA) after the computed tomography
(CT) finding of a suspected occlusion of the LM with collateral circu-
lation from RCA to LAD and Cx (Figure 1A–D). The indication for CT
consisted of providing a more precise evaluation of the ascending
aorta tracts which were not adequately explored by echocardiog-
raphy. The patient was asymptomatic despite an active lifestyle and
the physical examination was unremarkable. Cardiac auscultation
revealed that cardiac sounds were rhythmic and no additional sounds
(3rd or 4th sound) or bruits were audible; peripheral pulses were
palpable, and no vascular bruits were heard as well as no clinical signs
of heart failure were observed. Electrocardiogram was normal.
Echocardiogram showed left ventricular concentric remodelling with
normal systolic function (ejection fraction 65%), dilatation of the
ascending aorta (45 mm) and a tricuspid aortic valve with mild aortic
regurgitation. Routine laboratory tests were within normal limits.

CA showed LMCA as demonstrated by contrast injection into the
left sinus of Valsalva (Figure 1E). The left coronary artery was retro-
gradely supplied from the RCA through Rentrop 3 grade coronary
collaterals whose calibre was similar to that of the target left-sided
vessels (Figure 1F–G, Video 1). No obstructive coronary artery disease
(CAD) was detected. In order to exclude potential myocardial ischae-
mia, a technetium-tetrofosmin cardiac single-photon emission com-
puted tomography (SPECT) was performed during maximal exercise-
stress testing, which did not show a perfusion defect (Figure 1H).
During weekly Heart Team meetings, preventative CABG was not
deemed to be indicated since the patient was asymptomatic, without
evidence of inducible ischaemia. The patient was discharged with
targeted medical therapy to prevent atherosclerosis of this single cor-
onary artery. Clinical follow-up with periodic transthoracic echocar-
diograms was planned; however, with the plan to follow-up earlier in
the case of new symptom development. At 9-month follow-up, the
patient was asymptomatic and in a stable clinical condition.

Discussion

LMCA is an extremely rare congenital disorder where LM is absent
and the LAD and Cx are connected as usual but proximally end blind-
ly. RCA provides collateral circulation for the left coronary artery.1

This condition often coexists with supra- and subvalvular aortic sten-
osis or other congenital cardiac defects.5,6 Usually patients develop
symptoms during infancy, childhood, or adolescence, while, in adult-
hood, LMCA is very rarely reported and, when described, represents
an incidental finding.2,7 When symptoms are present, CABG was the
historically recommended treatment, although, in more recent years,
surgical coronary repair is increasingly being used.3,4 However, when
the patient is asymptomatic and inducible myocardial ischaemia has
not been documented, the benefit/risk ratio of preventive cardiac
surgery has not been demonstrated. Since our patient was asymp-
tomatic, without CAD, the collateral circulation from RCA was well-
developed and myocardial scintigraphy during maximal exercise-
stress test did not show inducible myocardial ischaemia, medical
management with targeted medical therapy including atorvastatin
80 mg to prevent atherosclerosis developing within this single coron-
ary artery was deemed to be the best option. In a similar case,
Rampin et al.8 showed the absence of perfusion defects by cardiac

3 years earlier During a routine echocardiogram performed

to evaluate a preclinical cardiac damage,

dilation of the ascending aorta (45 mm)

was found for the first time. Yearly echo-

cardiographic follow-up was suggested.

2 weeks before

hospital admission

Aortic computed tomography scan confirmed

a stable dilatation of the ascending aorta

and a suspected occlusion of the left main

(LM). The patient was asymptomatic des-

pite an active lifestyle.

Hospital admission Coronary angiography showed an LM coronary

atresia and the right coronary artery pro-

vided blood supply to the left coronary

artery through collaterals whose calibre was

similar to that of the target left-sided vessels.

3 days after hospital

admission

Cardiac single-photon emission computed

tomography during maximal exercise-stress

test did not show a perfusion defect.

Optimal medical therapy was

recommended.

4 days after hospital

admission

Hospital discharge with targeted medical ther-

apy to prevent atherosclerosis of the single

patent vessel.

9-months clinical

follow-up

The patient is asymptomatic and in a stable

clinical condition.
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SPECT in a patient with LMCA; however, in that case, since the pa-
tient was symptomatic for exertional dyspnoea, CABG was per-
formed. Moreover, a conservative strategy with optimal medical
therapy in a further patient with LMCA and the absence of substantial
perfusion defect at cardiac SPECT has been described with a favour-
able mid-term follow-up.9

Conclusion

LMCA is an extremely rare coronary artery anomaly and the diagno-
sis is hardly reported in adult patients. Since our patient was

asymptomatic, without CAD and inducible myocardial ischaemia,
CABG was deemed to not be indicated by the Heart Team. Targeted
medical therapy to prevent atherosclerosis of this single coronary ar-
tery with yearly follow-up visits including echocardiogram was
deemed to be the best therapeutic option.
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Figure 1 (A–D) Computed tomography images with progressive filling of contrast are shown; in the left main coronary atresia, the left anterior
descending artery, and circumflex artery are connected as usual but proximally end blindly. (E) Injection of contrast in the left sinus of Valsalva con-
firming left main coronary atresia. (F) The right coronary artery provides a collateral circulation for the left coronary artery. (G) The calibre of coron-
ary collaterals was similar to that of the target left-sided vessels. (H) Myocardial single-photon emission computed tomography during maximal
exercise-stress test did not show perfusion defects as compared to rest.

Video 1 Angiography of the right coronary artery allowed to
visualize the left coronary artery through a developed collateral
circulation.
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Slide sets: A fully edited slide set detailing this case and suitable for
local presentation is available online as Supplementary data.

Consent: The authors confirm that written consent for submission
and publication of this case report including images and associated
text has been obtained from the patient in line with COPE guidance.
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