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Background In many cases, the cause of exercise-induced cardiopulmonary arrest in young persons is thought to be fatal ar-
rhythmia, and one of the causes is ischaemic heart disease. Left main coronary artery atresia (LMCAA) is an ex-
tremely rare disease in which there is a congenital defect of the left main coronary artery, causing heart failure and
exercise-induced angina attacks at a young age. Thus, it is disease that should be differentiated when examining
young persons with chest pain.

Case summary A 16-year-old boy experienced sudden cardiopulmonary arrest during soccer practice, was brought to our hospital
for emergency treatment after return of spontaneous circulation. Elective coronary angiography revealed findings
indicating an osmium defect in the left coronary artery (LCA) and blood flow via collateral circulation from the
right coronary artery. Contrast-enhanced coronary computed tomography (CT) angiography showed a defect in
the LCA ostium and LMCAA was diagnosed in the patient. After coronary artery bypass grafting was performed,
but the patient was discharged in an ambulatory state with a wearable cardiac defibrillator. Postoperative course
has been favourable.

Discussion Left main coronary artery atresia is an extremely rare disease in which there is a congenital defect of the left main
trunk of the coronary artery and should be differentiated when encountering cases of heart failure or exercise-
induced angina/arrhythmia attacks in young persons who are not at risk for atherosclerosis. Exercise electrocardio-
gram may show a false negative result, and therefore coronary CT is useful for diagnosis.
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Learning points

® Left main coronary artery atresia (LMCAA) is an extremely rare anomaly and can be the cause of exercise-induced ischaemic heart attack.
® We should consider LMCAA when examining young people with ischaemic symptoms and no cardiovascular risk factors.
® Cardiac computed tomography angiography is very useful of diagnosis of LMCAA.
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Introduction

Fatal arrhythmia is thought to be the cause of many cases of cardio-
pulmonary arrest during exercise in young persons. One of the typ-
ical causes is ischaemic heart disease, but it is rare in young persons.’
Left main coronary artery atresia (LMCAA) is an extremely rare dis-
ease in which there is a congenital defect of left main coronary artery,
causing heart failure and exercise-induced angina attacks at a young
age.”? Here, we report our experience with a case of LMCAA diag-
nosed after resuscitation in a boy who had the symptoms of
exercise-induced angina attacks since the age of 12 years, but electro-
cardiogram test results were negative and who experienced had sud-
den cardiopulmonary arrest during soccer practice at age of 16 years.

Timeline
2014 Exertional chest pain with normal echocardiogram
[ejection fraction (EF): 57%] and treadmill load
test.
May 2018

Hospital Day 1 Collapsed due to ventricular fibrillation during soc-
cer practice and resuscitated with automated ex-
ternal defibrillator. Left ventricular (LV) function
globally reduced (EF: 34%) without ST elevation.
Cerebral low-temperature therapy conducted.

Day 2 Recovered consciousness completely.

Day 7 Coronary angiography and aortography (AoG)

showed the absence of contrast filling to left

main trunk (LMT) antegradely.

Day 9 Coronary computed tomography angiography con-
firmed the absence of true LMT.

Day 15 Coronary artery bypass grafting conducted.

Day 28 Coronary computed tomography angiography
showed good patency of bypass grafts.

Day 32 Echocardiogram showed improvement of LV func-
tion (EF: 59%).

Day 65 Discharged without any sequelas.

Case presentation

A 16-year-old boy suddenly experienced cardiopulmonary arrest
while playing soccer, received cardiopulmonary resuscitation and
automated external defibrillator (AED) treatment by a bystander and
was brought to our hospital after return of spontaneous circulation.
The patient had low exercise tolerance since childhood and
was admitted to another hospital at age 12 due to the symptom of
chest pain while playing soccer. Transthoracic echocardiographic
imaging showed normal left ventricular diffuse wall motion [ejec-
tion fraction (EF) = 57%], and formation of a trabeculation with
suspected non-compaction at the left ventricular apex. The results
of treadmill exercise test were negative and follow-up was per-
formed without treatment. The patient became a high school stu-
dent and noticed an angina attack twice during exercise, but
symptoms were quickly ameliorated by bed rest only. In May

2018, an AED was used by a schoolteacher who suddenly col-
lapsed during soccer. After the third AED operation, return of
spontaneous circulation was noted and the patient was brought to
our hospital for emergency treatment. On admission, significantly
reduced consciousness (Glasgow coma scale; E1V1IM2) was
noted, and therapeutic hypothermia under ventilator manage-
ment was promptly introduced for protection of the brain.

The initial workup was 103.2 pg/mL (<18.4) for B-type natri-
uretic peptide and 0.09 ng/mL (0.00-0.03) for Troponin |. Atrial
blood gas analysis were pH 7.233 (7.35-7.45), pCO, 39.0 mmHg
(35-48), pO, 101.0 mmHg (83-108), and Lac 93.0 mg/dL (4.5-
14.4). Chest X-ray revealed the presence of cardiac enlargement
(CTR 58%) and pulmonary oedema. Head computed tomography
(CT) indicated unclear medullary boundary on the basilar side and
hypoxic encephalopathy was suspected. A 12-lead electrocardio-
gram indicated sinus rhythm, 2-mm ST depression in the antero-
lateral leads and borderline QTc (441ms) (Figure 1B).
Transthoracic echocardiographic imaging showed decreased left
ventricular diffuse wall motion (EF = 34%), and formation of a tra-
beculation with suspected non-compaction at the left ventricular
apex. As a result of AED analysis, initial waveform indicated ven-
tricular fibrillation (Figure 1A).

When midazolam administration was discontinued on hospital
Day 1 for the purpose of assessment of consciousness level, an im-
provement to GCS E4VtMé was noted. Therefore, the rewarming
period was shortened from 48 to 20 h, the artificial respiration was
ceased on hospital Day 2, and the patient was discharged from the in-
tensive care unit on hospital Day 4.

Selective coronary angiography revealed left coronary artery
(LCA) defect from the ostium and return of blood flow from the
right coronary artery via collateral circulation on hospital Day 7
(Figure 2A). Right coronary artery was well developed, there were
no angiectopia or stenosis, and collateral circulation was observed
from a posterior descending artery branch to the periphery of the
left anterior descending artery (LAD), from a posterolateral
branch to the diagonal branch, and from an atrioventricular node
branch to left circumflex artery (LCX). Furthermore, a solitary
conus branch with a different ostium directly above the right cor-
onary ostium allowed circulation of blood flow to LAD/LCX via
Vieussens’ arterial ring. The left main trunk had a blind end at the
junction of both (Figure 2B). As a result of collateral circulation,
there was no significant stenosis in LAD and LCX revealed by con-
trast-enhancement.

Coronary angiography CT showed a lack of LCA ostium and no
traffic between the left pulmonary artery on hospital Day 9
(Figure 3). Therefore, LMCAA was diagnosed in the patient.
Myocardial perfusion scintigraphy revealed drug-induced blood
flow imbalance in the apex and posterior wall and viability of the
same site on hospital Day 10. Off-pump coronary artery bypass
grafting with two branches (left internal mammary artery—LAD,
right internal mammary artery—D1) was performed for the pur-
pose of revascularization on hospital Day 15. Postoperative
course was favourable, and coronary angiography CT on postop-
erative Day 13 revealed favourable bypass graft patency (Figure 4).
Transthoracic echocardiographic imaging on postoperative Day
17 showed dramatically improved left ventricular diffuse wall
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Figure | (A) Ventricular fibrillation waveform documented on the automated external defibrillator record. (B) Electrocardiogram on initial work

up.

Figure 2 (A) Coronary angiography showed dominant right cor-
onary artery, supplying to left coronary artery retrogradely.
(B) AoG showed the absence of contrast filling of left main trunk
(black arrow).

motion (EF = 59%). After cardiac rehabilitation, the patient was
discharged in an ambulatory state on postoperative Day 50. A
wearable cardioverter-defibrillator (WCD) was used for approxi-
mately 3 months, but no obvious chest symptoms or ventricular
arrhythmia were observed, and the patient is currently showing
good progress without implantable cardioverter-defibrillator
(ICD) implantation.

Figure 3 Coronary computed tomography angiography con-
firmed absence of true left main trunk (yellow arrow).

Discussion

Left main coronary artery atresia is an extremely rare congenital cor-
onary artery abnormality that causes ischaemic cardiomyopathy at a
young age. To the best of our knowledge, only about 55 cases of
LMCAA were reported in the English literature.>* During childhood,
the aspects of myocardial ischaemia change during the growth
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Figure 4 Coronary computed tomography angiography after
coronary artery bypass grafting showed good patency of bypass
grafts: left internal mammary artery to left anterior descending ar-
tery (black arrowhead), right internal mammary artery to D1 (black
arrow).

process, making it difficult to diagnose, and there are many severe
cases leading to heart failure symptoms, syncope, sudden death, and
so on. The five causes of LMCAA are as follows: primordial defect of
the coronary artery, failure of the coronary artery primordia to de-
velop in a fixed position, fibrosis of the aorta media, occlusion due to
early Foetal infection, and occlusion due to thrombus.” To date, cor-
onary angiography has been essential for the definitive diagnosis of
this disease, but in recent years, the usefulness of coronary angio-
graphic CT has been reported.” Angiography has limitations in its
diagnostic capabilities because of the lack of extraluminal evaluation.
Differential diagnosis includes anomalous origin of right/LCA from
pulmonary artery, congenital LCA stenosis, and so on, all of which
can be differentiated by coronary angiography CT. In early childhood
screening tests, it may be useful to evaluate coronary artery ostia by
echocardiography, but there are no reports at present. Exercise cau-
tion as the exercise electrocardiogram might be false negative as in
this case.

In the treatment of this disease, maintaining blood flow to the LCA
and conservation of left heart function are important. Many
symptomatic patients are resistant to medical treatment and may be
indicated for aggressive coronary artery bypass.*® Although the long-
term prognosis of coronary artery bypass grafting for this disease is

unknown, it has been reported that internal mammary artery (IMA)—
LAD anastomosis in paediatric patients showed favourable results.”~
However, Sato et al.'® report that only one IMA is not enough to re-
turn blood flow to the left ventricular myocardium. Because the pre-
sent patient was symptomatic and was still growing, and LCX was
slightly hypoplastic, two IMAs were used and anastomosed to LAD
and D1, respectively.

Many causes of sudden cardiac death are due to fatal arrhythmia,
and secondary prevention by ICD is highly recommended. However,
it is controversial when the cause of fatal arrhythmia is clear and
amelioration can be expected by revascularization. In recent years,
less invasive devices such as subcutaneous ICD and WCD have be-
come available and may be a treatment option for young persons. In
the present case, continuous cardiac rehabilitation with WCD was
performed, and as a result, marked improvement of cardiac function
and improved exercise tolerance were noted and three months have
passed without onset of exercise-induced arrhythmia or ischaemic
attack. Thus, placement of an implanted device was not performed,
and post-treatment course is favourable. The patient attends a hos-
pital once in 2 months without any symptoms and follow-up coron-
ary angiography CT performed 18 months after operation revealed
favourable bypass graft patency.

Conclusion

When a young person who is not at risk for arteriosclerosis com-
plains of chest pain when active, rare ischaemic heart disease associ-
ated with congenital coronary artery malformation, including
LMCAA, should be kept in mind when making a differential diagnosis,
and contrast-enhanced coronary CT angiography is useful for making
a diagnosis.
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Supplementary material is available at European Heart Journal - Case
Reports online.

Slide sets: A fully edited slide set detailing this case and suitable for
local presentation is available online as Supplementary data.
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