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Case Report

Introduction

In‑hospital cardiac arrest  (IHCA) affects approximately 
200,000 hospitalized patients annually in the United States 
and this rate is expected to rise.[1] Recent analysis of Get with 
the Guidelines‑Resuscitation registry showed that between 
2000 and 2014, acute resuscitation survival among patients 
with IHCA improved from 46.9% to 68.2%. However, there 
was only a modest upward trend in survival to discharge 
among patients with IHCA during this period.[2] Increasing 
incidence of IHCA and less than one in four patients surviving 
to discharge warrant evaluation of novel ideas to improve 
outcomes postcardiopulmonary resuscitation (CPR).

In refractory cardiac arrest, veno‑arterial‑extracorporeal 
membrane oxygenation (VA‑ECMO)‑assisted CPR (E‑CPR) 
has been proposed for both IHCA and out‑of‑hospital cardiac 
arrest (OHCA). It is postulated that augmentation of standard 
advanced cardiac life support algorithm with the use of 
VA‑ECMO in patients with an identifiable and reversible 
cause of cardiac arrest would improve survival to discharge. 
Review of the current medical literature yields mixed results 
about outcomes with the use of E‑CPR, and hence, this has 
not become the standard of care yet.[3‑5] However, in the 

appropriate patient, implementation of E‑CPR could prove 
lifesaving.

Here, we present a case of a patient with refractory ventricular 
fibrillation (V‑Fib) arrest who was transitioned to VA‑ECMO 
immediately following cardiac catheterization for an IHCA.

Case Report

Our patient is a 45‑year‑old female who presented to the 
hospital with acute‑onset left‑sided chest pain. Her past 
medical history was significant for tobacco abuse and a 
miscarriage 1  month ago. Of note, the patient had had 
five normal pregnancies prior to this. Electrocardiogram 
performed in the emergency room  (ER) was consistent 
with anterior ST‑segment myocardial infarction [Figure 1]. 
Pertinent labs in the ER included a potassium level of 
3.4 mmol/L, troponin of 0.03 ng/ml that rose to >70 ng/ml 
within 10 h, serum creatinine of 0.81 mg/dl, and negative 
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pregnancy test. Unfortunately, before the patient could be 
transferred to the cardiac catheterization lab, she went into 
V‑Fib arrest. During the code, our cardiogenic shock team 
was activated for patient to be transitioned to VA‑ECMO 
for mechanical circulatory support while the coronary 
angiography could be performed. After about 12  min of 
performing CPR, return of spontaneous circulation (ROSC) 
was achieved and the patient was emergently transferred 
to the catheterization lab. While in the lab, patient went 
back into V‑Fib and had to be shocked out of it twice. At 
this point, intra‑aortic balloon pump was placed. Coronary 
angiography showed an ostial left anterior descending artery 
occlusion [Figure 2] that had intervention performed with a 
drug‑eluding stent [Figure 3]. Good angiographic results were 
obtained, but the patient continued to have multiple runs of 
sustained ventricular arrhythmias and hence the patient was 
placed on VA‑ECMO while still in the catheterization lab. 
Subsequently, the patient was transferred to our Intensive Care 
Unit, remained hemodynamically stable, and was weaned 
off of all mechanical, circulatory, and ventilatory support 
over the next 24 h. Echocardiogram performed immediately 
postmyocardial infarction showed a left ventricular ejection 
fraction (LVEF) of 25% with abnormal anterior‑wall motion; 
this recovered to normal LVEF on repeat echocardiogram 
prior to discharge. The patient was discharged to home in 
ambulatory state from her index hospitalization.

Discussion

Our report presents a case of a patient with favorable recovery 
from early ECMO initiation after an IHCA.

In recent years, there has been a growing interest in utilizing 
E‑CPR to improve both short‑  and long‑term morbidity 
and mortality in patients postcardiac arrest. Review of 
the current medical literature yields mixed results on 
the use of E‑CPR.[3‑6] However, a common variable that 
seems to determine success is the amount of delay in the 
initiation of ECMO postarrest.[3‑5] One trial of 57 patients 

had a survival rate–defined as alive at discharge–of 31.6% 
with the average onset to ECMO at 39.2  min  ±  13.7 in 

Figure 1: Presenting electrocardiogram consistent with anterior ST‑segment elevation myocardial infarction

Figure  2: Angiograph showing occlusion of the ostial left anterior 
descending coronary artery

Figure  3: Postpercutaneous interventional image of the left anterior 
descending coronary artery
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the survivor cohort compared to nonsurvivors’ average 
of 51.5  ±  11.3  (P  =  0.004).[3] The CHEER trial achieved 
a 46% overall survival  (defined as good neurological 
function at discharge) with the mean time to onset of ECMO 
of 40  min among the survivors as compared to 78  min 
among the nonsurvivors  (P = 0.02).[4] On the other hand, 
an meta‑analysis involving 1282 patients with OHCA and 
treated with E‑CPR yielded 26.7 ± 1.4% survival to discharge 
among all‑comers. Furthermore, only 8.5% of the total 
patient population was alive at 1  month.[5] However, the 
average time to ECMO initiation was 52 min.

Prompt implementation of E‑CPR in refractory cardiopulmonary 
arrest may be the next breakthrough required to improve 
outcomes post IHCA and OHCA. In our case, VA‑ECMO was 
initiated to stabilize the patient and help sustain ROSC while the 
patient was treated for a reversible etiology of her V‑Fib arrest. 
Time to ECMO support is expected to be shortened as more 
hospitals establish designated multidisciplinary cardiogenic 
shock teams. While larger randomized controlled trials are 
required before generalization of E‑CPR, it certainly promises 
to be a lifesaving intervention in the prompt clinical setting.

Conclusion

In patients presenting with known and reversible etiologies 
of cardiopulmonary arrest, early initiation of ECMO in the 
peri‑CPR phase may improve survival outcomes, especially 
at major academic centers with established multidisciplinary 
cardiogenic shock.
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