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In Syncope or Sudden 
Death from Coronary 
Artery Anomalies,
Hypotension and Bradycardia are 
More Frequent than Ventricular Fibrillation

T he case report by Garcia-Arribas and colleagues1 is a welcome addition to the 
literature on anomalous origin of the left coronary artery from the opposite 
sinus of Valsalva with an intramural aortic course (L-ACAOS-IM),2 a rare and 

often misunderstood condition. Severe coronary artery anomalies with an intramural 
course and proximal stenosis1 frequently lead to syncope during strenuous exertion, 
which can be the first clear sign of severe disease; less often, these anomalies cause 
sudden cardiac arrest or death. Some authors claim that syncope during exertion is 
frequent yet benign in children; however, when chest pain precedes and follows physi-
cal collapse, an ischemic event has probably occurred. Recurrent episodes strongly sug-
gest a coronary artery anomaly of this kind.3-6 Because L-ACAOS-IM is the anomaly 
associated with the highest risk of sudden cardiac death,2,7 it is crucial that primary 
care physicians and cardiologists be aware of similar pathognomonic presentations.
 Questions are continually raised about the mechanisms of syncope, sudden cardiac 
arrest, and sudden cardiac death.2,7 Some authors maintain that ventricular tachycardia 
or ventricular fibrillation (VF) is the mechanism and that existing ischemic scars are 
the cause.4,8 Despite these assumptions, recent field experience suggests that episodic 
global left ventricular ischemia is the cause and that low cardiac output with bradycar-
dia (up to asystole) is the mechanism leading to physical collapse. Chiefly supporting 
this theory is the clinical pattern of severe exertion with chest pain before and after 
physical collapse. Sudden-onset VF is less likely to be accompanied by chest pain and 
electrocardiographic evidence of ischemia; it typically begins abruptly, and it can be 
interrupted only by resuscitation that includes defibrillation. On the contrary, as in the 
case presented by Garcia-Arribas and colleagues,1 troponin elevation and electrocar-
diographic changes are consistent with L-ACAOS-IM–related transient ischemia and 
are frequently accompanied by hypotension, bradycardia, and transient left ventricular 
systolic impairment. Residual myocardial stunning is often involved after critical left 
main coronary artery ischemic episodes.1,5,6

 In addition, this1 and similar cases9 indicate that, absent spontaneous recovery, 
prompt external massage resuscitation on the playing field often resolves the crisis 
without electric-shock cardioversion—evidence that VF was not the initial culprit.10-12 
Reperfusion arrhythmias, including VF, are not unusual in cases of prolonged or 
delayed resuscitation, especially when adrenergic stimulation is applied during resus-
citation to treat low cardiac output that does not resolve.
 Advanced imaging (typically cardiac magnetic resonance imaging or computed 
tomography) is often necessary to confirm a general diagnosis of congenital coronary 
anomaly. Various diagnostic situations and alternative imaging techniques were re-
cently evaluated13 in cases similar to that presented by Garcia-Arribas and colleagues,1 
who used clinical evidence—a strong factor in favor of intervention—supported by 
computed tomography and echocardiography, to determine their treatment plan. Al-
though we agree that these tests can prove the presence of L-ACAOS-IM, they cannot 
prove the severity of intramural stenosis and its detailed anatomy; in most cases, this 
will require intravascular ultrasonography.2

Editorial 
Commentary

Paolo Angelini, MD

From: Department of Cardi-
ology, Texas Heart Institute, 
Houston, Texas 77030

Address for reprints: 
Paolo Angelini, MD, 
Department of Cardiology, 
Texas Heart Institute, 
6624 Fannin St., Suite 2780, 
Houston, TX 77030

E-mail: pangelini@ 
leachmancardiology.com

http://prime-pdf-watermark.prime-prod.pubfactory.com/ | 2025-02-08



Texas Heart Institute Journal Coronary Anomalies and Syncope/Sudden Death      169

References
  1. Garcia-Arribas D, Olmos C, Higueras J, Marcos-Alberca 

P, de la Pedraja I, Garcia-Bouza M. Anomalous origin 
of left coronary artery with intramural aortic course 
causing symptoms in a teenaged athlete. Tex Heart Inst J 
2020;47(2):165-7.

  2. Angelini P, Uribe C. Anatomic spectrum of left coronary 
artery anomalies and associated mechanisms of coronary 
insufficiency. Catheter Cardiovasc Interv 2018;92(2):313-21.

  3. Angelini P, Cheong BY, Lenge De Rosen VV, Lopez A, Uribe 
C, Masso AH, et al. High-risk cardiovascular conditions 
in sports-related sudden death: prevalence in 5,169 
schoolchildren screened via cardiac magnetic resonance. Tex 
Heart Inst J 2018;45(4):205-13.

  4. Basso C, Maron BJ, Corrado D, Thiene G. Clinical profile 
of congenital coronary artery anomalies with origin from 
the wrong aortic sinus leading to sudden death in young 
competitive athletes. J Am Coll Cardiol 2000;35(6):1493-
501.

  5. Joggerst S, Monge J, Uribe C, Sherron S, Angelini P. Sudden 
cardiac arrest at the finish line: in coronary ectopia, the cause 
of ischemia is from intramural course, not ostial location. Tex 
Heart Inst J 2014;41(2):212-6.

  6. Kukreti V, Norozi K, Tweedie E, Killorn E, Fraser DD. 
Anomalous origin of left main coronary artery from the right 
sinus of Valsalva leading to sudden death. J Pediatr Intensive 
Care 2012;1(2):115-20.

  7. Angelini P, Cheong BY, Lenge De Rosen VV, Lopez JA, 
Uribe C, Masso AH, et al. Magnetic resonance imaging-
based screening study in a general population of adolescents. 
J Am Coll Cardiol 2018;71(5):579-80.

  8. Maron BJ, Doerer JJ, Haas TS, Tierney DM, Mueller FO. 
Sudden deaths in young competitive athletes: analysis of 
1866 deaths in the United States, 1980-2006. Circulation 
2009;119(8):1085-92.

  9. Pérez-Pomares JM, de la Pompa JL, Franco D, Henderson 
D, Ho SY, Houyel L, et al. Congenital coronary artery 
anomalies: a bridge from embryology to anatomy and 
pathophysiology--a position statement of the development, 
anatomy, and pathology ESC Working Group. Cardiovasc 
Res 2016;109(2):204-16.

10. Angelini P. Sudden cardiac death due to congenital coronary 
artery anomaly [YouTube video]. 2019 Jul 26 [cited 2019 
Aug 20]. Available from: https://www.youtube.com/watch?re
load=9&v=K9OuOZ9yFDE&feature=youtu.be

11. Kinoshi T, Tanaka S, Sagisaka R, Hara T, Shirakawa T, Sone 
E, et al. Mobile automated external defibrillator response 
system during road races. N Engl J Med 2018;379(5):488-9.

12. Brothers JA, Kim TS, Fogel MA, Whitehead KK, 
Morrison TM, Paridon SM, Harris MA. Cardiac magnetic 
resonance imaging characterizes stenosis, perfusion, and 
fibrosis preoperatively and postoperatively in children with 
anomalous coronary arteries. J Thorac Cardiovasc Surg 
2016;152(1):205-10.

13. Angelini P. Imaging approaches for coronary artery 
anomalies: purpose and techniques. Curr Cardiol Rep 
2019;21(9):101.

http://prime-pdf-watermark.prime-prod.pubfactory.com/ | 2025-02-08


