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Abstract

Background: Congenital left main coronary atresia is an extremely rare coronary anomaly. Long-term surgical
outcomes and the optimal management strategies for recurrence of ischemia remain uncertain. Herein, we present
a case involving successful redo coronary artery bypass grafting for unstable angina 27 years after the initial
coronary artery bypass grafting for congenital left main coronary atresia.

Case presentation: A 33-year-old woman was referred to our department with unstable angina. At the age of 6,
she had undergone coronary artery bypass grafting of the second diagonal branch using the left internal thoracic
artery and the obtuse marginal branch using saphenous vein grafting for left main coronary atresia. Although a
coronary angiogram showed a patent left internal thoracic artery graft to the second diagonal branch and a patent
saphenous vein graft to the obtuse marginal branch, the left anterior descending artery was not being perfused by
the grafts because of a disruption of blood flow to the left anterior descending artery from the left internal thoracic
artery. Therefore, we performed a redo coronary artery bypass grafting using the in situ right internal thoracic artery
to the first diagonal branch, which was to be connected to the left anterior descending artery, resulting in
amelioration of the ischemia of the left anterior wall. The patient was discharged 10 days after the operation and
has been in good health for over 3 years without recurrence of chest symptoms.

Conclusions: Coronary revascularization using a saphenous vein and left internal thoracic artery grafts is effective in
achieving an adequate blood supply to the distal coronary arteries, and this effect can last for decades. However,
careful follow-up is necessary because recurrent myocardial ischemia due to the development of a coronary artery
occlusion may occur in adulthood.
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Background
The incidence of coronary artery anomalies has been
reported to be 0.6–1.3% in an angiographic series and
0.3% in an autopsy series [1]. Congenital left main
coronary atresia (LMCA) is an extremely rare anomaly
with only approximately 60 cases being described in the
literature, in which the left main coronary ostium ends
blindly and the left anterior descending artery (LAD) is
perfused via poor collateral flow from the right coronary

artery. Although surgical intervention achieves a good
short-term result, its impact on the long-term outcomes
and indications for a secondary intervention remain
uncertain [2]. Herein, we report a case involving
successful redo coronary artery bypass grafting (CABG)
for unstable angina 27 years after the initial CABG for
congenital LMCA.

Case presentation
A 33-year-old woman was referred to our department
with unstable angina. At the age of six, she underwent
CABG to the second diagonal branch using the left
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internal thoracic artery (LITA) and to the obtuse mar-
ginal branch using a saphenous vein graft (SVG), as well
as mitral annuloplasty for congenital LMCA and moder-
ate mitral regurgitation. After the initial operation,
18 years passed without any signs of angina. However, at
the age of 24, she started to experience occasional chest
pain on exertion, which had become more frequent by
the age of 32. Although her electrocardiogram and echo-
cardiogram showed no abnormal findings, exercise stress
myocardial perfusion scintigraphy revealed an extensive
ischemic lesion on the left ventricular anterior wall
(Fig. 1a). Although a coronary angiogram showed a
patent LITA to the second diagonal branch (Fig. 2a) and
a patent SVG to the obtuse marginal branch (Fig. 2b),
the LAD was not perfused by the LITA, and was mainly
supplied by collateral flow from the right coronary artery
(Fig. 2c). Multidetector-row computed tomography dem-
onstrated a disruption of blood flow to the LAD from
the LITA due to an occlusion of the proximal part of the
second diagonal branch. Therefore, to improve the is-
chemia of the LAD lesion, we performed a redo CABG
using the right internal thoracic artery (RITA). In the
current case, because the distal LAD was too small to be
grafted, and the proximal LAD was deep in the myocar-
dium, we bypassed to the first diagonal branch, which
was connected to the LAD. Postoperative coronary
angiogram showed that all bypass grafts, including the
RITA, were patent and there was blood flow communi-
cation between the first diagonal branch and the LAD
(Fig. 3). Pharmacologic stress perfusion scintigraphy re-
vealed an improvement in the ischemia, especially in the
left intraventricular septum (Fig. 1b). The patient’s
symptoms also improved and she was discharged 10 days

after surgery. She has been in good health for over
3 years without recurrence of chest symptoms.

Discussions and conclusions
LMCA is roughly classified into two categories accord-
ing to age at clinical presentation (pediatric or adult).
Pediatric patients are likely to develop clinical presenta-
tions such as syncope, decompensated heart failure,
ventricular tachycardia, or myocardial infarction earlier
than adults because they often have oxygen-consuming
comorbidities. Surgical reconstruction is recommended
in patients with LMCA and surgical reconstruction has
been reported to provide good short-term results [3].
However, the long-term outcomes following surgical re-
vascularization for LMCA remain unknown, especially
when vein grafts are used.
In a series of patients with Kawasaki disease who

underwent CABG, Kitamura and colleagues reported
good long-term patency of the internal thoracic artery
regardless of patient age, while long-term SVG patency
was significantly reduced in patients younger than
10 years [4]. In the present case, the patient had survived
for 27 years after the initial CABG for congenital LMCA
with evidence of patent grafts, including the SVG.
For reason why an occlusion occurred proximal to the

second diagonal branch, the progression of coronary
artery disease was considered to be less likely in our case
because she was young and without concomitant
arteriosclerotic disease. Although early development of
coronary artery stenosis 8 months after reconstruction
of the left main trunk with an azygos vein patch has
been reported in a patient with LMCA [5], occlusion of
the coronary artery CABG to LMCA was not reported

a b

Fig. 1 Scintigraphy before and after the redo coronary artery bypass. a Exercise stress myocardial perfusion scintigraphy using technetium tetrofosmin
reveals an extensive area of ischemia on the anterior left ventricular wall before redo coronary artery bypass grafting (white arrows). b Adenosine
triphosphate stress myocardial perfusion scintigraphy using technetium tetrofosmin reveals blood flow recovery in the intraventricular septum after
the redo coronary artery bypass grafting (red arrows)
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in the long-term follow-up. One possible reason was
anastomotic technical difficulties with the heels of the
anastomoses because of likely small size of coronary
arteries in a 6 year old child. As another possible reason,
flow competition between an internal thoracic artery
graft to the LAD and an SVG to the obtuse marginal
branch has been reported as a cause of narrowing of the
internal thoracic artery [6]. Thus, we speculated that the
blood flow from the SVG anastomosed to the obtuse
marginal branch and that the collateral flow from the
right coronary artery may have competed with that from
the LITA, resulting in occlusion of the proximal part of
the second diagonal branch.
The RITA was selected as a graft because internal

thoracic artery bypasses have shown superior long-term

patency and greater physiological adaptability to various
flow patterns [7]. Postoperative myocardial blood flow
recovery supports our redo CABG strategy. This case
may provide useful information regarding the long-term
outcomes of CABG to the LMCA. Coronary revasculari-
zation using a SVG and a LITA graft is effective in
achieving an adequate blood supply to the distal coron-
ary arteries, which can last for decades (even with a
SVG). However, careful follow-up is necessary because
recurrent myocardial ischemia due to the development
of a coronary artery occlusion may occur in adulthood.
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Fig. 2 Coronary angiogram before the redo coronary artery bypass grafting. Coronary angiogram before the redo coronary artery bypass grafting
shows patent bypass grafts 27 years after the initial coronary artery bypass grafting to the second diagonal branch using the left internal thoracic
artery (a), and to the obtuse marginal branch using a saphenous vein graft (b). However, the left anterior descending artery (red arrows) was
supplied only via poor collateral flow from the right coronary artery (c)

Fig. 3 Coronary angiogram after the redo coronary artery bypass
grafting. Coronary angiogram after the redo coronary artery bypass
grafting shows a patent right internal thoracic artery and blood flow
communication between the first diagonal branch and the left
anterior descending artery (red arrow)
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