
Association of Significant Mitral Regurgitation and Left 
Ventricular Dysfunction With ALCAPA Syndrome in a Young 
Patient

Introduction
For first time in 1882, Brooks reported left main coronary 
artery originating from pulmonary artery (ALCAPA) (1). 
The clinical characteristics of ALCAPA was described in 
1933 by Blandet al (2).

ALCAPA syndrome is not a common disease. The 
incidence of this rare, life-threatening disease is 1 in 
300 000 live births (3-5). Without early diagnosis, most 
infants die 1 year after their birth because of myocardial 
infarction and heart failure. Arrhythmia, heart failure, and 
myocardial ischemia are life-threatening factors; they can 
result in death in adulthood (6).

Case Report
An 18-year-old female had been admitted to the hospital 
with progressive exertional dyspnea and palpitation 
since 2 years ago. She came with dyspnea function class 
III. On physical examination, a pansystolic murmur of 
grade III/VI was detected in left sternal border. Her blood 
pressure was 100/70 and she had sinus tachycardia (heart 
rate = 110). Transthoracic echocardiography showed 
moderate to severe mitral regurgitation, mildly reduced 
left ventricular ejection fraction (LVEF = 45%–50%) and 
turbulent jet in color doppler study across ventricular 
septum. Because of low LVEF and dyspnea, aortography 
was performed on the patient which typi cally showed a 
large right coronary artery (RCA) but left coronary ostium 
was not found in the left aortic sinus. During the late 
phase of the angiography, left anterior descending (LAD) 
and left circumflex (LCX) arteries were filled retrograde 
by collateral circulation from the RCA branches, and 
in later sequences, retrograde flow from the LAD and 

LCX arteries opacified the left main coronary artery 
(LMCA) and the main pulmonary artery (Figure 1). 
Hence, coronary angiography confirmed the diagnosis of 
ALCAPA syndrome and the reimplantation of LMCA into 
the ascending aorta was done for patient. Mitral valve was 
also repaired. Immediately after operation, the symptoms 
relieved and after 7 days, coronary angiography confirmed 
the patency of the left main coronary artery (Figure 2).

Discussion
In ALCAPA, myocardial ischemia and acute myocardial 
infarction are described as results of coronary blood 
steal and low oxygenated blood in the left myocardial 
tissue. The lower blood oxygen level in LCX and LAD 
enhances collateral vessel formation from RCA to the left 
system. Increased blood flow leads to the RCA dilatation 
(Figure 3). Hence, continuous blood flow from RCA into 
LCA and from LCA into low pressure pulmonary artery 
results in coronary steal phenomenon. Papillary muscle 
and LV lateral wall dysfunction induced by chronic 
ischemia results in mitral regurgitation (4). After birth, 
continuous drop of pulmonary artery pressure enhances 
reversed left coronary artery flow into pulmonary artery 
and this process can lead to severe myocardial ischemia, 
hemodynamic instability, and sudden cardiac death (5, 6).

 In 85% of cases, patients start to have the symptoms 
of disease around 2 months of age when severe left sided 
heart insufficiency leads to dyspnea and tachycardia and 
feeding difficulties (7). However, adequate LCA blood 
supply from RCA postpones the onset of symptoms. In 
survived adult patients, the presentation of disease ranges 
from exertional chest pain and dyspnea to life threatening 
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conditions such as sudden cardiac death or malignant 
ventricular arrhythmias (8). Hence, due to its high 
mortality rate (about 90% in patients with a mean age of 35 
years), surgical correction must be done as soon as possible 
after the diagnosis of disease (9). When the diagnosis 
and treatment of disease are performed early after birth, 
normalization of both ventricular function and mitral 
valve regurgitation occur in many cases (10). Although 
we have restricted data about long term prognosis of adult 
patients after surgical correction, recently it has been 
shown a 94.8% survival rate for infants in 20 years (11). 
Generally the prognosis after surgical correction in adults 
is good. Although in the case described in this study, 
mitral valve repair was done during surgery, conservative 
treatment is often preferred when mitral valve function 
improves after correction of left ventricular circulation 
and ischemia.

The late outcome after surgery mainly depends on the 
extent of irreversible myocardial scar tissue.

Conclusion
Heart failure with concomitant mitral regurgitation 
or arrhythmias in adult patients without ischemic 
heart disease should be evaluated for signs of ALCAPA 
syndrome. 
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Figure 1. Retrograde flow fills LAD and LCX and subsequently left 
main coronary artery arises.

Figure 2. Patient’s Left Main Coronary Artery After Surgery.

Figure 3. Right Coronary Artery (RCA) Dilatation in ALCAPA 
Syndrome.
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