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Abstract

The prevalence of congenital left main coronary artery atresia is very low. We report the
characteristics and long-term outcomes of four children with left main coronary artery atresia.
Three patients had heart murmurs due to mitral regurgitation at less than 1 year old. Their
myocardial ischaemia worsened on exercise with aging. In the fourth patient, hypertrophic
cardiomyopathy and Noonan syndrome were suspected at 1 year old. The development of
communicating arteries between the conus branch and the left anterior descending artery
was detected at 7 years old. The left main coronary artery atresia was confirmed by a selective
coronary angiogram at 15 years old. Congenital left main coronary artery atresia could not be
diagnosed by two-dimensional echocardiography; however, the left coronary arteries were
small. Two patients underwent coronary artery bypass grafting of the left anterior descending
artery using the left internal thoracic artery at 3 years and 6 years old, respectively. Two patients
had an angioplasty with a cut back at the orifice of the left coronary artery at 2 years old and
17 years old, respectively. Two patients had no cardiac events withoutmedication formore than
30 years after the operation. We must differentiate the diagnosis of left main coronary artery
atresia in the small left coronary arteries with mitral regurgitation during the first year.
Coronary artery revascularisation and mitral annuloplasty are needed. The long-term outcome
of both coronary artery bypass grafting and angioplasty were good. The degree of mitral regur-
gitation after surgery may affect the prognosis.

The prevalence of congenital left main coronary artery atresia is very low. According to the
literature, no more than 60 cases have been reported up until 2017.1–4 Therefore, it is difficult
to diagnose and treat. Further, the reports about the long-term results of more than 10 years are
limited.4We report the long-term results of four patients whose diagnosis of congenital left main
coronary artery atresia was not confirmed at the initial presentation.

Patient 1

The heart murmur in the first patient was detected at 1 year old. He was diagnosed with mitral
regurgitation by two-dimensional echocardiography at 3 years old (Table 1). After walking for
20 min at 6 years old, he became pale and had to squat down to rest. ST-T depression in leads
V2–V4 was detected during the treadmill test. A selective coronary angiogram of the right
coronary artery revealed atresia at the orifice of the left coronary artery (Fig 1 left). His height
and body weight were 120 cm and 22 kg, respectively. He underwent a coronary artery bypass
grafting of the left anterior descending artery using the left internal thoracic artery and mitral
annuloplasty. At the age of 11 years old, the left internal thoracic artery graft was patent on the
angiograms (Fig 1 middle, right). Myocardial ischaemia was not detected on exercise201Tl myo-
cardial perfusion imaging. The ST-T depression during the treadmill test improved. On the two-
dimensional echocardiogram at 37 years old, his left ventricular end-diastolic dimension and left
ventricular ejection fraction were 50mm and 61%, respectively, and themitral regurgitation was
trivial. The diameters of the right coronary artery and left anterior descending artery by two-
dimensional echocardiography were 3.3 mm and 2.9 mm, respectively. He has had no cardiac
events for 31 years.

Patient 2

The second patient visited our hospital because of mitral regurgitation at 1 year and 6 months
old. A heart murmur was detected at 1 year old. Furosemide, spironolactone, and enalapril were
given. His left ventricular end-diastolic dimension and left ventricular ejection fraction were
41 mm (117% of normal) and 61%, respectively, and the mitral regurgitation was severe.
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The diameters of the right coronary artery and left anterior
descending artery by 2DE were 1.9 mm and 1.7 mm, respectively
(Fig 2 right). When he underwent cardiac catheterisation, he was
diagnosed with congenital left main coronary artery atresia (Fig 2
left). A 12-lead electrocardiogram revealed an abnormal Q wave in
lead aVL. He had been diagnosed with slight mental retardation.
He underwent coronary artery bypass grafting to the left anterior
descending artery andmitral annuloplasty at 3 years old in another
hospital, because of faintness. His height and body weight at the
time of the operation were 94 cm and 14 kg, respectively. The
abnormal Qwave in lead aVL disappeared after surgery. Themitral
regurgitation remained moderate at 8 years old; however, the left
internal thoracic artery graft was patent on the angiograms after
the operation.

Patient 3

The third patient visited our hospital at 7 months old, after a heart
murmur due to mitral regurgitation was detected at 3 months old.
Her left ventricular end-diastolic dimension on a two-dimensional
echocardiogram was increased at 11 months old. When she under-
went a cardiac catheterisation, severe stenosis of the left main coro-
nary artery was suspected. The atresia at the orifice of the left
coronary artery was diagnosed at 2 years old during the operation.
The orifice of the left coronary artery existed at just upper 2 mm in
the commissure between the left cusp and the non-cusp. Her height
and bodyweight at the operation were 87 cm and 11 kg, respectively.
The diameter of the left main trunk was 1.5 mm. A fibrous ridge of
the left main trunk was removed. She underwent an angioplasty at

Table 1. Characteristics and treatment of congenital left main coronary artery atresia

Patient 1 2 3 4

Age (years) 37 8 37 35

Gender Male Male Female Male

Co-exist – Mental retardation – Noonan syndrome,
HCM

The initial presentation

Age 1 year 7 months 3 months 3 months 7 years

Sign Heart murmur Heart murmur Heart murmur Collateral arteries

Initial diagnosis MR MR MR

Diagnosis of CLMCAA

Age 6 years 1 year 6 months 11 months 15 years

Sign and symptom Squatting after walking Faintness Increase of LVDd Chest pain

Operation CABG, MAP CABG, MAP Angioplasty, MAP Angioplasty

Age 6 years 3 years 2 years 2 months 17 years

Height and body weight 120 cm, 22 kg 93 cm, 14 kg 84.5 cm, 11 kg 160 cm, 35 kg

Degree of MR after operation Trivial Moderate Slight Trivial

Medication in the late period None ACEI, Diuretics None β blocker

Aspirin

CLMCAA, congenital left main coronary artery atresia, HCM, hypertrophic cardiomyopathy; MR, mitral regurgitation, CABG, coronary artery bypass grafting, MAP, mitral annuloplasty; LVDd, left
ventricular diastolic dimension; ACEI, angiotensin converting enzyme inhibitor.

Figure 1. Coronary angiograms before and
after the operation (Patient 1) (Left) Right coro-
nary angiogram at the age of 6 years old (Middle
and right) Left internal thoracic angiograms at
the age of 11 years old.

384 E. Tsuda et al.

https://doi.org/10.1017/S104795112200083X Published online by Cambridge University Press

https://doi.org/10.1017/S104795112200083X


the orifice of the left coronary artery with a cut back and mitral
annuloplasty. At the age of 11 years old, the orifice of the left
coronary artery was well injected on the coronary angiogram.
She delivered two children without any complications in her
thirties. In the two-dimensional echocardiography at 37 years
old, her left ventricular end-diastolic dimension and left ven-
tricular ejection fraction were 51 mm and 73%, respectively,
and the mitral regurgitation was slight. The left ventricular
end-diastolic dimension and left atrial dimension were slightly
dilated. The diameter of the right coronary artery, left coronary
artery, and left anterior descending artery on two-dimensional
echocardiography were 3.5 mm, 3.5 mm, and 3.0 mm,
respectively.

Patient 4

In the fourth patient, hypertrophic cardiomyopathy and Noonan
syndrome were suspected at 1 year old. During the cardiac cathe-
terisation at 7 years old, the communicating arteries between the
conus branch and the left anterior descending artery had become
well developed at the previous hospital. He sometimes had chest
pain during exercise with aging. ST-T depression in leads V2–V4

was detected during a treadmill test. He was referred to our hos-
pital. No perfusion defects were detected during the myocardial
perfusion imaging with exercise. The diagnosis of left main

coronary artery atresia was confirmed in the right coronary angio-
gram at 15 years old (Fig 3 left). An aneurysm of the left main coro-
nary artery was also detected. The mitral regurgitation detected by
two-dimensional echocardiography was trivial. It was also consid-
ered that angioplasty of the left coronary artery was possible by CT
imaging. He underwent an angioplasty at the orifice of the left
coronary artery at 17 years old. The coronary angioplasty was per-
fomed with a cut back method for membranous atresia. One year
after the surgery, collateral arteries disappeared on the coronary
angiograms, and the left coronary artery was well injected (Fig 3
right). He had no cardiac events after the surgery up until 35 years
old.

Discussion

In patients with mitral regurgitation detected within the first
year after birth, mitral regurgitation should be differentiated from
secondary mitral regurgitation caused by congenital left main
coronary artery atresia.5–7 Its diagnosis would be difficult, because
of its rarity and lack of abnormal findings. The left coronary artery
can be detected as normal by two-dimensional echocardiography.
The orifice of the left coronary artery seems to be normal at its
position on the two-dimensional echocardiogram; however, the
left coronary artery is slightly small.8 The diameter of the right
coronary artery is not always dilated on the two-dimensional

Figure 2. Coronary angiogram and echocardio-
grams before the operation (Patient 2) (Left)
Right coronary angiograms at the age of 1 year
and 6 months (Patient 2) (Right upper) Right
coronary artery (Right lower) Left coronary
artery The diameters of the right coronary artery
and the left anterior descending artery were
1.9 mm and 1.7 mm, respectively.

Figure 3. Coronary angiograms before and
after the operation (Patient 4) (Left) Right coro-
nary angiograms before the operation (Right)
Left coronary angiograms after the operation.
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echocardiogram at the initial presentation. Therefore, it is likely
that a diagnosis of atresia of the left coronary artery will be missed.
Severe myocardial ischaemia appears depending on an increase in
activity with aging. Further examinations should be performed
with occurrences such as an increase in the left ventricular
end-diastolic dimension with worsening of mitral regurgitation
and cardiac events such as chest pain, faintness, and squatting.1

The stronger the myocardial ischaemia, the earlier the appear-
ance of symptoms. When myocardial ischaemia is speculated
in patients with mitral regurgitation, coronary artery abnormal-
ities should be re-evaluated. A coronary angiogram is needed to
confirm the left main coronary artery atresia precisely. A selective
coronary angiogram can reveal a small left coronary artery when
injected retrogradely from the right coronary artery. CT angiog-
raphy may be convenient for investigating congenital coronary
abnormalities.9,10

There was a case report about the left main coronary atresia
with Noonan syndrome.11 Further, the coronary aneurysm of
the left main coronary artery in the fourth patient may have been
related to the characteristics of Noonan syndrome associated with
hypertrophic cardiomyopathy.12 The relationship between coro-
nary abnormalities and Noonan syndrome and its gene abnormal-
ities is very interesting.11,13

Our long-term results showed that coronary artery revascular-
isation of congenital left main coronary artery atresia was useful
for both angioplasty and coronary artery bypass grafting.14

Generally, most of the lumen of the left coronary artery in con-
genital left main coronary artery atresia reaches just the proxi-
mal portion of the left aortic cusp; however, it is often
hypoplastic. Therefore, it may be possible to repair it using
the cut back method or the patch angioplasty. Further, some
methods for a repair of the left main coronary artery and per-
cutaneous transluminal coronary intervention have also been
reported.15,16 To choose the method for the coronary artery
revascularisation surgery in each patient, CT imaging to mea-
sure the distance between the aorta and the lumen of the left
coronary artery may be useful.5 If an angioplasty of the left main
trunk is difficult, coronary artery bypass grafting of the left ante-
rior descending artery is also useful even in children to improve
myocardial ischaemia.5–7,17 Even if there is one graft to the left
anterior descending artery without a graft to the left circumflex,
their outcome and morbidity could be preserved. The long-term
outcome of coronary revascularisation for congenital left main
coronary artery atresia was good. However, the degree of mitral
regurgitation after surgery may affect the prognosis.

There is a difference in the time of the diagnosis between
children and adult patients with congenital left main coronary
artery atresia. In most cases of congenital left main coronary
artery atresia, the diagnosis is made in childhood. In the child
type of congenital left main coronary artery atresia without
well-developed collateral arteries, usually the disease is detected
by a heart murmur within the first year after birth, which is
induced by mitral regurgitation due to myocardial ischaemia.
Mitral valve tethering also occurs. The improvement in the
degree of mitral regurgitation is also reported with the develop-
ment of collateral arteries. On the other hand, fatal cardiac
events such as an acute myocardial infarction and severe heart
failure have been reported in patients with congenital left main
coronary artery atresia.16 An early diagnosis is possible if an
appropriate examination is performed with the knowledge of
the signs and symptoms of the speculated underlying disease.
Further, congenital left main coronary artery atresia in adults

is often detected in cases with well-developed collateral arteries
from the right coronary artery to the left coronary artery.9,18,19

Chest pain on effort and arrhythmias occur due to myocardial
ischaemia and involvement due to the progression of the disease
and atherosclerosis with aging.

Conclusion

In patients with mitral regurgitation within the first year after
birth, mitral regurgitation should be differentiated from secondary
mitral regurgitation caused by congenital coronary abnormalities.
The long-term outcome in the patients with congenital left main
coronary artery atresia who underwent either coronary artery
bypass grafting or angioplasty was good.
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