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Adult-Type Anomalous Origin of the Left
Coronary Artery from the Pulmonary Artery
Tung-Wei Chu1, Chung-Yi Chang2, Sung-How Sue2, Kuo-Chen Lee2, Yi-Cheng Chuang2 and Jeng Wei2

This case report describes a 37-year old female who complained chest tightness and shortness of breath. After a
series of examinations, the patient was diagnosed with the rare adult type of anomalous origin of the left coronary
artery from the pulmonary artery (ALCAPA) and underwent operation for closure of the anomalous opening and
implantation of left internal mammary artery (LIMA) to left coronary artery (LCA). The post-operative course was
uneventful. Although several infant cases had been reported in the literature, to our knowledge, the anomaly in this
patient was a very rare adult type. Herein, we report this case and review the literature.
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INTRODUCTION

The pathophysiologic effects of this condition are
directly related to the adequacy of perfusion of the left
ventricular myocardium. During in utero development,
pulmonary artery pressure and aortic pressure are similar
because of ductal patency, and there is satisfactory prefusion of the anomalous left coronary artery. After ductal
closure after birth, pulmonary artery pressure and, consequently, left coronary artery perfusion progressively
decline as pulmonary vascular resistance (PVR) decreases. Soon after birth, the PVR is high, permitting
antegrade flow from the PA to the LCA, which perfuses
the left ventricle (LV). As PVR falls in the following
weeks, flow from the PA to LCA stops, and LV perfusion is totally dependent on collaterals to the LCA. If
they are poorly developed, death ensues unless immediate surgery is performed. In some cases, collaterals enlarge and after an initial period of LV decompensation,
improvement and survival into adulthood occurs, so
called adult-type ALCAPA.

Anomalous origin of the left coronary artery from
the pulmonary artery (ALCAPA) is a developmental
anomaly of the coronary system, explained embryologically by abnormal septation of the concotruncus resulting in the left coronary artery (LCA) being committed to
the pulmonary artery (PA), or by involution of the aortic
coronary bud with persistence of the pulmonary bud
which connects with the developing epicardial vessels.
The reported incidence of ALCAPA is one in 300,000
live births, accounting for 0.25% of all congenital heart
diseases and first described by Abbott in 1908.1 Left uncorrected, nearly 90% of these patients would die within
the first year of life.2 Mortality is high among untreated
infants and only a few survive to an older age. Although
rare, its clinical importance stems from the high mortality in infancy when untreated.3
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CASE REPORT
A 37-year old female with ALCAPA was evaluated
for an incidentally detected chest tightness and shortness
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dilated, tortuous and thin-walled, but suddent rupture of
the thin-walled RCA is rare. Do all of these patients
need surgery? The answer to this question has varied
with time. However, for the subgroup of older children
and adults with ALCAPA, recommendations for surgery
have been based more on logical reasoning and persuasive arguments than on an objective analysis of the facts.
All of the potential risks of adult-type ALCAPA, including myocardial ischemia with global cardiomyopathy,
and chronic mitral regurgitation, along with an observed
additional risk of unexplained sudden death, have been
cited as reasons to advocate surgical correction soon after establishment of the diagnosis.5 The surgeon’s problems do not end there. Many different operative procedures have been tried for ALCAPA, and to choose the

of breath. Clinical examination was otherwise unremarkable. The chest x-ray and electrocardiogram were normal.
Color doppler echocardiography revealed that the left
ventricle was dilated but systolic wall motion was normal. Mild to moderate mitral regurgitation was noted,
too. At the same time, artery-to-vein fistula was detected
from the left anterior decending artery to the pulmonary
artery. Cardiac catheterization confirmed the diagnosis
of ALCAPA and demonstrated excellent collaterals from
the right coronary artery (RCA)4 (Figure 1). Surgery was
performed under cardiopulmonary bypass. The aorta was
cross-clamped and cardioplegic arrest occurred after
antegrade cardioplegia perfusion. The pulmonary artery
was opened and brisk back-flow of arterial blood from
the anomalous LCA orifice was revealed. The anomalous opening was sutured with a bovine pericardium
within the pulmonary artery and the left internal mammary artery (LIMA) was harvested and reimplanted
directly into the anomalous LCA (Figure 2). Post-operative course was uneventful.

DISCUSSION
ALCAPA, this coronary steal and inadequate perfusion of the left ventricular myocardium, may cause overt
or occult LV ischemia as well as LV diastolic overload
due to left-to-right shunting. The RCA, in order to accommodate the increasing flow from the aorta, becomes

Figure 1. Anomalous origin of the left coronary artery from the
pulmonary artery (ALCAPA) and demonstrated excellent collaterals
from the RCA (arrow).

Figure 2. The pulmonary artery was opened and anomalous LCA orifice was found (arrow). Left internal mammary artery (LIMA) was harvested
and directly re-implanted to LAD ( double arrow).
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most appropriate one for the patient is important.6 In the
past, palliative operations including pulmonary artery
banding, aorto-pulmonary anastomosis, internal thoracic
artery implantation and pericardial poudrage with deepicardialization were attempted. Today, definitive correction is the aim. One of corrective procedures for
ALCAPA is ligation of the anomalous LCA that is accepted only when the collateral flow to the LCA is adequate. Conceptually, the idea of a two-coronary artery
system is appealing. This can be established in many
ways, including direct re-implantation of the anomalous
LCA into the aorta, aorto-LCA saphenous vein graft,
LCA conduits using left common carotid artery, subclavian artery or left internal thoracic artery or by an intrapulmonary tunnel (Takeuchi operation). Controversy
surrounds the use of simple ligation of the anomalous
LCA. Though associated with a uniformly poor outcome
when performed in infancy, but the simple ligation is
considerably safer and good result in the child or adult if
it has developed adequate LCA collaterals. Also, the
procedure corrects the altered physiology, which in these
patients is mainly related to the pulmonary artery run-off
of the LCA blood flow. It is a simple operation and may
even be performed without cardio-pulmonary bypass.
In view of varying long-term patency rates of grafts
to coronary arteries, it appears that occlusion or stenosis
may develop in the arterial conduit as well as in the native RCA; thus irrespective of the number of channels,
there is still a risk of later obstruction resulting in ischemia.
We had report here a case of adult-type ALCAPA.
The left ventricular function of 37-year old female, managed at our institution, was completely preserved after

operation. Review of literature and our experience demonstrated that anatomic repair of anomalous left coronary
artery from the pulmonary artery by aortic re-implantation yields excellent early survival and late functional
outcomes, even in critically ill infants and adult-type
ALCAPA.7

REFERENCES
1. Selzman CH, Zimmerman MA, Campbell DN. ALCAPA in an
adult with preserved left ventricular function. Journal of Cardiac
Surgery 2003;18:25-8.
2. Chau EM, Cheng LC, Lee JW. Severe mitral regurgitation due to
mitral valve prolapse associated with Bland-White-Garland syndrome. Hong Kong Medical Journal 2001;7:307-10.
3. Noda R, Sasao H, Kyuma M, Ichikawa Y, Hasegawa T, Endo A,
Oimatsu H, Takada T. Cardiac imaging in a patient with anomalous origin of the left coronary artery from the pulmonary
artery--a case report. Angiology 2001;52:567-71.
4. Rotzsch C, Kabus M, Husler H-J. A rare congenital coronary
anomaly: anomalous origin of the right coronary artery from the
pulmonary artery. Heart 2002;88:141.
5. Isomatsu Y, Imai Y, Shin'oka T, Aoki M, Iwata Y. Surgical
intervention for anomalous origin of the left coronary artery from
the pulmonary artery: the Tokyo experience. Journal of Thoracic
& Cardiovascular Surgery 2001;121:792-7.
6. Ando M, Mee RB, Duncan BW, Drummond-Webb JJ, Seshadri
SG, Igor Mesia CI. Creation of a dual-coronary system for anomalous origin of the left coronary artery from the pulmonary
artery utilizing the trapdoor flap method. European Journal of
Cardio-Thoracic Surgery 2002;22:576-81.
7. Azakie A, Russell JL, McCrindle BW, Van Arsdell GS, Benson
LN, Coles JG, Williams WG. Anatomic repair of anomalous left
coronary artery from the pulmonary artery by aortic reimplantation: early survival, patterns of ventricular recovery and late
outcome. Annals of Thoracic Surgery 2003;75:1535-41.

117

Acta Cardiol Sin 2007;23:115-8

Case Reports

Acta Cardiol Sin 2007;23:115−8

成人型左冠狀動脈異常起源出於肺主動脈
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這病例是報告一位三十七歲的女性病患因胸悶及呼吸喘而就醫，經檢查診斷後為極少見的
成人型左側冠狀動脈異常出口。藉由外科手術將異常之肺動脈開口封閉及左側內乳動脈與
左前降支吻合，治療後癒後良好。在文獻上所報導大部分為嬰兒期的病例，但就我們所知，
此病例為十分罕見的成人型態，所以我們回顧了相關文獻並提出病例報告。

關鍵詞：左冠狀動脈異常起源出於肺主動脈、冠狀動脈偷竊症、兩組冠狀動脈系統。

118

