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Abstract
Extracorporeal life support (ECLS) has recently been 
reported to have a survival benefit in patients with 
cardiac arrest. It is now used widely as a lifesaving moda
lity. Here, we describe a case of sudden cardiac arrest 
(SCA) in a young athlete with an anomalous origin of 
the right coronary artery from the left coronary sinus. 
Resuscitation was successful using ECLS before curative 
bypass surgery. We highlight the efficacy of ECLS for a 
patient with SCA caused by a rare, unexpected aetiology. 
In conclusion, ECLS was a lifesaving modality for SCA 
due to an anomalous coronary artery in this young 
patient.
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Core tip: We describe the case of an adolescent with 
out-of-hospital cardiac arrest during intense physical 
activity; this patient had an anomalous origin of the 
right coronary artery from the left coronary sinus. He 
was resuscitated successfully using extracorporeal life 
support (ECLS). This case highlights the utility of ECLS 
for a young patient with refractory sudden cardiac arrest 
due to this rare, unexpected aetiology.
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INTRODUCTION
Coronary artery anomalies are rare, but they may be 
fatal and can cause sudden cardiac arrest (SCA). In 
such cases, the most common cause of cardiac arrest 
is functional stenosis of the anomalous artery between 
the pulsatile great vessels, especially in young athletes 
during or after intense physical activity[1]. 

It was recently reported that extracorporeal life 
support (ECLS) confers a survival benefit in patients 
with prolonged cardiac arrest when conventional car­
diopulmonary resuscitation (CPR) fails[2]. We herein 
describe the case of an adolescent with out-of-hospital 
cardiac arrest during intense physical activity; this 
patient had an anomalous origin of the right coronary 
artery (RCA) from the left coronary sinus confirmed 
by cardiac computed tomography (CT) and coronary 
angiography. He was resuscitated successfully using 
ECLS. This case highlights the utility of ECLS for a young 
patient with refractory SCA due to this rare, unexpected 
aetiology.

CASE REPORT
A 17-year-old male patient was brought to the emer­
gency room (ER) for urgent treatment of SCA that 
had occurred while playing basketball. His medical 
history was non-contributory. There was no family 
history of sudden cardiac death, collagen vascular 
disease, or congenital heart disease. In the ambulance, 
defibrillation was performed four times for ventricular 
fibrillation, and CPR was continued for about 25 min 
before arrival at the ER.

On arrival, the patient was in a coma, and his vital 
signs could not be checked. CPR was continued for 
an additional 30 min in the ER. However, this was not 
successful, and refractory cardiac arrest with ventricular 
fibrillation continued. To restore the systemic circulation 
and adequate organ perfusion, ECLS was planned with 
a veno-arterial approach using the femoral artery and 
vein. After starting ECLS, the ventricular fibrillation 
subsided spontaneously without further cardiac arrest. 
The vital signs stabilised (blood pressure via a left 
radial artery line, 112/54 mmHg; pulse rate, 94/min; 
respiratory rate, 16/min; body temperature, 33 ℃). The 
low body temperature was due to hypothermia therapy.

An initial electrocardiogram after ECLS implemen­
tation showed atrial fibrillation with ST depression in 
leads Ⅱ, Ⅲ, and aVF, indicating myocardial ischaemia. 
Echocardiography showed severe left ventricle (LV) 
systolic dysfunction (ejection fraction, 30%) with global 
hypokinesia, a dilated LV (LV diastolic dimension, 54 
mm), and mild pulmonary hypertension (estimated 
pulmonary artery pressure, 32 mmHg; inferior vena 
cava size, 14.7 mm). On laboratory testing, the levels 
of troponin T (0.291 ng/mL; normal, < 0.1 ng/mL) 
and creatine kinase-MB (8.74 ng/mL; normal, < 6 
ng/mL) were elevated, and blood gas analysis showed 
metabolic acidosis. A chest X-ray showed interstitial 

pulmonary oedema. One hour after starting ECLS, the 
oxygen pressure (PaO2) via the left radial artery was 
81.7 mmHg, and the oxygen saturation (SaO2) was 
91.8%. Forty-eight hours later, his vital signs remained 
stable and he was alert with no neurological deficit. The 
pulmonary oedema resolved.

The electrocardiogram showed normal sinus rhy­
thm. Follow-up echocardiography 24 h later showed 
improved LV function (ejection fraction, 42%) without 
LV ballooning (LV diastolic dimension, 47 mm) or 
pulmonary hypertension (estimated pulmonary artery 
pressure, 26 mmHg). The mean central venous pres­
sure via the left subclavian vein was 6 mmHg, and the 
pulse pressure via the left radial artery was maintained 
during ECLS. On the second day, ECLS was removed 
successfully with normalised LV function (ejection 
fraction, 63%). Cardiac CT and coronary angiography 
were performed to evaluate the aetiology of the SCA. 
CT and coronary angiography showed that the RCA 
originated from the left coronary sinus and ran between 
the aorta and pulmonary trunk, causing severe fun­
ctional stenosis of the proximal segment of the RCA 
(Figure 1). Nine days after SCA, neo-ostium formation 
of the RCA with a saphenous vein graft was conducted 
without complications (Figure 2), and the patient was 
discharged on day 33. One and a half years later, he 
was well with no neurological deficits or complications.

DISCUSSION
An estimated 350000 deaths occur annually due to SCA 
in the United States. Despite advances in emergency 
care, only 3% to 10% of patients with SCA survive after 
successful resuscitation[3]. However, new techniques 
such as ECLS and hypothermia therapy have improved 
the outcome of SCA. ECLS can serve as bridging 
therapy for the recovery of cardiac and respiratory 
function, replacing heart function while minimising 
myocardial work and improving organ perfusion. ECLS 
has a survival rate 36% higher than that expected 
from traditional CPR[4]. Because our patient had SCA 
with refractory ventricular fibrillation despite optimal 
resuscitation, ECLS was initiated as soon as possible to 
allow for the recovery of cardiac function.

SCA is uncommon in people with no history of 
cardiac problems. In the young, congenital coronary 
anomalies remain an important cause of SCA, especially 
during or after extreme exercise. Therefore, we must 
evaluate the possibility of coronary artery anomalies 
systemically in all such cases[5]. There are no advance 
warnings of impending SCA in 55% to 93% of patients 
with coronary anomalies[6].

SCA due to an anomalous coronary artery is 
presumed to occur with the collapse of the anomalous 
coronary artery along its route between the great 
vessels with pulmonary hypertension occurring after 
extreme exercise. Collapse of the coronary artery 
results acute myocardial ischaemia over a wide territory, 
which causes SCA. With ECLS, the right ventricle load 
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is decreased and pulmonary hypertension is improved, 
which obviates the requirement for catecholamines 
and improves the perfusion of other organs[7]. However, 
ECLS has some disadvantages. First, severe cardiac 
dysfunction, excessive ECLS support, or inadequate 
preload can increase the afterload and induce pulm­
onary trunk expansion, which leads to functional sten­
osis of the anomalous coronary artery[8]. In our case, 
although the pulmonary arterial pressure was not 
monitored by Swan–Ganz catheterisation, the central 
venous pressure and maximum pressure of tricuspid 
regurgitation by echocardiography were not elevated 
during ECLS, which reflects improved pulmonary 
arterial hypertension. Maintained pulsatility via the 
left radial artery and improved LV systolic function 
without LV ballooning might exclude inadequate LV 
decompression by ECLS. Second, ECLS may result in 
a zone of deoxygenated blood in the aortic root and 
hypoxic blood perfusion in the coronary arteries[9]. In 
our case, the oxygen saturation via the left radial artery 
was maintained at > 90%, which excluded coronary 
hypoperfusion after ECLS.

To our knowledge, this is the first report of successful 
resuscitation by immediate implantation of ECLS in a 

young patient with SCA due to a coronary anomaly. 
ECLS can be considered a lifesaving modality for SCA 
due to anomalous coronary arteries in the young.

ECLS is a viable alternative to CPR and should be 
considered early and instituted rapidly in cases of SCA 
in institutions where it is available. Congenital coronary 
anomalies remain an important cause of SCA in the 
young and should be evaluated systematically in all 
such cases.

COMMENTS
Case characteristics
A 17-year-old man with no significant medical history presented with a sudden 
cardiac arrest (SCA) which was occurred by coronary anomaly: Right coronary 
artery (RCA) from left coronary sinus. 

Clinical diagnosis 
When the patient was arrived, his pulse was asystole, with coma mental status. 

Differential diagnosis 
Because of the patient was young adult, we have to be differential diagnosis 
include coronary artery anomalies of wrong sinus origin, hypertrophic 
cardiomyopathy, myocarditis, arrhythmia include Brugada syndrome, and ion 
channelopathies. 

Laboratory diagnosis 
Cardiac marker include troponin T and creatine kinase-MB were elevated, and 
blood gas analysis showed metabolic acidosis.

Imaging diagnosis 
Coronary computed tomography and coronary angiography shows coronary 
anomaly; RCA from left coronary sinus running between aorta and pulmonary 
trunk causing functional stenosis of proximal segment.

Treatment 
Extracorporeal life supporting (ECLS) was applied to maintain the patient’s 
cardiac function, after that neo-ostium formation of the RCA with a saphenous 
vein graft was conducted.

Related reports 
SCA due to an anomalous coronary artery is uncommon in people with no 
history of cardiac problems, and survivor rate is poor. ECLS can serve as 
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Figure 1  Coronary computed tomography shows coronary anomaly; right coronary artery from left coronary sinus running between aorta and pulmonary 
trunk causing functional stenosis of proximal segment (white arrow). A: Diastole state; B: Systole state. The coronary artery at diastole state is more occlusion. 
Coronary angiography (C, white line arrow) shows right coronary artery originated from the left sinus of valsalva and suspicious significant stenosis of right coronary 
artery ostium.
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Figure 2  Coronary computed tomography after neo-ostium formation of 
right coronary artery with saphenous vein graft operation. Yellow arrow is 
the graft vessel and white arrow is the original right coronary artery.
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bridging therapy for the recovery of cardiac and respiratory function, replacing 
heart function while minimising myocardial work and improving organ perfusion. 

Experiences and lessons 
ECLS is a viable alternative to cardiopulmonary resuscitation and should be 
considered early and instituted rapidly in cases of SCA in institutions where it is 
available. Congenital coronary anomalies remain an important cause of SCA in 
the young and should be evaluated systematically in all such cases.

Peer-review
The authors reported the case of a patient with anomalous origin of RCA, 
successful saved from cardiac arrest. There are other cases in literature, that 
described the use of ECLS as support in cardiac arrest and this case further 
attest the utility of this support. We congratulate the authors for this well 
described case. 
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