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An extremely rare case of anomalous origin of the left 
coronary artery from the pulmonary artery concomitant 
with noncompaction of the ventricular myocardium in a 

half marathon runner 
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Anomalous origin of the left coronary artery from the pulmonary artery 
(ALCAPA) is a rare coronary anomaly disease in the world. 
Noncompaction of the left ventricular myocardium (LVNC) is also another 
rare disease in cardiovascular field. With the progressive clinical 
symptoms, these patients can not do excessively intense, such as 
marathon or swimming. Bypass surgery with optimized medications is a 
good chosen therapy initially. Cardiac transplantation is an actual cured 
treatment for these patients when they reach the end stage heart failure. 
Here we report a 22-year-old half-marathon man runner who was 
survived cardiac arrest secondary to undetected anomalous origin of the 
left coronary artery from the pulmonary artery (ALCAPA) concomitant 
with LVNC. 
 
Keywords: Anomalous origin of the left coronary artery from the pulmonary 
artery, noncompaction of the ventricular myocardium, marathon player, 
cardiac arrest. 

 
 
 
 
 
 
 
 

 
INTRODUCTION 
 
Coronary artery anomalies can present as origin, 
termination or numbers abnormality. These diseases are 
found around in 0.25% to 1% of the population 
(Yamanaka and Hobbs, 1990). Some of the disease was be 
found accidently by electrocardiogram (ECG) or 
Computed Tomography (CT) for different diagnoses. 
ALCAPA is a very rare coronary artery anomaly in general 

population. Clinical symptoms could present as angina, 
dyspnea, syncope, arrhythmia or even cardiac arrest 
(Alsara et al., 2014). LVNC is also a rare disease which 
prevalence rate about 0.05% in adults. LVNC can be 
detect by echocardiography or cardiac magnetic 
resonance imaging (MRI) (Liu et al. 2018; Zhu et al., 
2018). Clinical   presentations are    shortness   of    breath,  
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Figure 1: Electrocardiogram. Pathological Q wave (arrow) 

 
 

 
 

Figure 2: Prominent ventricular trabeculations with deep intertrabecular recesses 

 
 
 
dizziness, fatigue, palpitation or sudden cardiac arrest. 
LVNC with coexisted cardiac anomaly, such as myocardial 
bridge, coronary-pulmonary fistula, single coronary 
artery disease or significant atherosclerostic coronary 
arteries is more rarer than isolated LVNC (Zhu et al., 
2018; Sun et al., 2019). However, ALCAPA concomitant 
with LVNC is not reported in the literature to our 
knowledge. Here we report a survived case of ALCAPA 
concomitant with LVNC in a young half-marathon runner. 
 
 
CASE REPORT 
 
We report the case of a 22-year-old man half marathon 
runner, who had no history of systemic disease, such as 
hypertension, diabetes or chronic airway disease in the 
past. This young man is a half-marathon player and his 

best record in half-marathon competition is about 100 
minutes. He came to our hospital for health examination 
of enlist into the army. In the regular medical check-up, he 
presented stable vital signs: a blood pressure of 116/71 
mmHg, heart rate of 59 bpm, respiratory rate of 12 bpm, 
Glasgow Coma Scale Score of 15 and Body Mass Index 
(BMI) of 19.3(kilogram/meter2). No significant abnormal 
finding in general appearance, chest X-ray and blood 
sample. Electrocardiography revealed normal sinus 
rhythm with signs of high lateral (Q wave negative T wave 
in aVL and RS aspect in V1 lead) and apical (Q wave in V3 
and V4 leads) previous myocardial infarction (Figure 1). 
Echocardiography demonstrated 81% of ejection fraction 
(EF), minimal mitral valve prolapse with trivial mitral 
valve regurgitation and multiple prominent ventricular 
trabeculations with deep intertrabecular recesses ( Figure 
2).    Thallium-201   myocardial   perfusion   single-photon  
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Figure 3: Left coronary artery origin from pulmonary artery. Ao: aorta, PA: pulmonary artery, LAD: left 
anterior descending coronary artery, LCX: left circumflex coronary artery, RCA: right coronary artery 

 
 

 
 

Figure 4: Multiple trabeculatios (arrow) within left ventricle. 

 
 
 
emission computed tomography (SPECT) displayed 
decreasing myocardium perfusion in extensive anterior 
wall, apex, and inferior wall of the left ventricle. Coronary 
computed tomography angiogram (CTA) revealed left 
coronary artery origin from pulmonary artery with 
compensatory enlarged right coronary artery and 
tortuous inter-coronary collateral vessels (Figure 3). 
Multiple trabeculations with deep recesses of left 
ventricle (Figure 4) was also detected via coronary CTA 
image. Coronary artery angiography (CAG) also showed 
the similar anatomy abnormality (Figure 5) as coronary 
CTA images and had no meaningful stenostic coronary 
artery manifestation. Due to the above abnormal finding, 
preventive bypass surgery was indicated for this half 
marathon runner.  

However, the patient indeed refused to receive heart 
operation after full discussion. At follow-up one year, he 
was doing well under proper life modification after 
diagnosis and then he kept training himself for sports 

activities as before. Unfortunately, the patient suffered an 
out-hospital cardiac arrest (OHCA) during a half-
marathon competition two years later. The patient 
survived after advanced cardiovascular life support 
(ACLS) management and he received emergent coronary 
artery bypass graft (CABG) surgery then. Cardiac vessel 
anomaly was found as similar as coronary CTA and CAG 
during surgery procedure (Figure 6). Ligation of left main 
coronary artery (LMCA) orifice in pulmonary artery and 
bridging vessel graft from aorta root to left anterior 
descending artery (LAD) were performed successfully. He 
was discharged 18 days after hospitalization with 
preserved left ventricular function. At follow-up three 
years, he was doing well under optimization medication. 
 
 
DISCUSSION 
 
ALCAPA was first reported in 1886 by Brooks, and its first 
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Figure 5: Enlarged right coronary artery and left coronary artery origin from pulmonary 
artery. Ao: aorta, PA: pulmonary artery, LAD: left anterior descending coronary artery, RCA: 
right coronary artery. 

 
 

 
 

Figure 6: Left coronary artery origin from pulmonary artery with compensatory dilated right coronary 
artery and dilated collateral vessels 

 
 
clinical description associated with the results of the 
autopsy was described by Bland et al. in 1933. ALCAPA is 
an extremely rare coronary artery malformation in the 
world. ALCAPA often can cause potential myocardial 

ischemia, subsequently leading to heart failure, mitral 
valve insufficiency or arrhythmia. Connexin 43 alpha-1, a 
member of the family of the gap junctions, has an 
important role in the development of  the  coronary artery  



 
 
 
 
in mice. Sawaya et al. proposed that the mutation of the 
6q22-31 gene encoding this protein may have a role in 
ALCAPA in humans, but none of their four cases showed 
any abnormality in this gene. 

 They call for more investigations in this field. However, 
spongy myocardium as we known LVNC was first 
declared during an autopsy in 1932 by Bellet et al. And 
the first case demonstrated in a living patient was 
reported by (Engberding et al., 1984). LVNC is indicated 
an embryo arrest phenomenon (Jenni et al., 1986). Three 
mainly clinical manifestations are heart failure, 
arrhythmia and embolic events. Genetic defect is believed 
to be a possible mechanism of LVNC, possible genetic loci 
involved the G4.5 gene of the Xq28 chromosome, the 
alpha-dystrobrevin gene, cardiac-specific gene CSX, 
mutated chromosome 10q22, distal chromosome 5q 
deletion or the FKBP12 gene (Brian et al., 2004). 
However, almost 10% of athlete full-fit the criteria of 
echocardiographic LVNC in the past research by Gati et al. 
(2013. Pressure overloading phenomenon of cardiac and 
genetic variation may play possible mechanisms in 
increased LV trabeculation formation, especial in black 
athelets. 

To our knowledge, this patient is the first case who had 
ALCAPA concomitant with LVNC in the world. The patient 
may have some one or more mutated share-gene locus 
theoretically. So, the patient could check gene geography, 
family members can also do. Therefore, according to the 
prior studies, the objective of bypass surgery is suitable to 
restore coronary artery circulation and myocardial 
perfusion. Coronary transfer proposed by Kai Ma et al. in 
2014 is also an alternative choice for these patients. 
Therefore, the therapy of heart failure combination is 
extremely important even during controlled disease. 

However, a lot of young men will serve in the army of 
the worldwide yearly. It is very important to arrange 
exhaustive medical examination, such as physical 
examination, ECG, chest X-ray and blood sampling to early 
detect possible fatal diseases before military service. 
Many Teens-diseases and congenital diseases may be 
found out underwent health check-up, such as diabetes, 
thalassemia, asthma, Wolff-Parkinson-White syndrome 
(WPW syndrome), LVNC and ALCAPA, like our case. The 
higher socioeconomic impact of pre-military health check-
up will achieve. 

In our case, the dilemma of a choice between preventive 
cardiac surgery and conservative therapy in ALCAPA is a 
true embarrassment. According to the prior studies, the 
objective of bypass surgery is suitable to restore coronary 
artery circulation and myocardial perfusion Boutsikou et 
al. (2018); Alasrawi (2018); Qiu et al. (2016). Therefore, 
the therapy of heart failure combination with optimal 
medication and preventive intracardiac defibrillator (ICD) 
or cardiac resynchronization therapy (CRT) implantation 
is also a puzzle for patients of LVNC Kimura et al. 2018), 
especial in those asymptomatic ones. To my knowledge, 
ICD implantation may be an acceptable clinical advice 
initially for lethal dysrhythmia therapy in asymptomatic 
patients, like our case. 
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In conclusion, early detection of this clinical entity via 
screening health examination and intensive management 
of symptomatic patients with cardiac surgery may result 
in a favorable outcome. Besides, family-genetic geography 
testing may make sence in this kind of genetic disorders. 
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