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ABSTRACT

Ventricular fibrillation (VF) after releasing an aortic cross clamp in patients undergoing open heart surgery procedures is not rare. Ischemia-re-
perfusion injury after release of the aortic clamp, increased adrenergic tone, and insufficient protection of the myocardium are the possible causes. 
Amiodarone, lidocaine, and beta blockers have been added to the cardioplegia solutions as a preventive measure for reperfusion VF. We report a case 
of life-threatening, shock-resistant VF during the weaning period of a cardiopulmonary bypass (CPB) in a 61-year-old male who underwent a mitral 
valve repair surgery for mitral valve regurgitation. After several defibrillation attempts, refractory VF was turned to normal sinus rhythm shortly after 
ultra-short acting, beta blocking agent esmolol administration. CPB was terminated successfully following this. In conclusion, VF is still a major 
problem for clinicians and the treatment of refractory VF is not well defined. In contrast with the absence of the sufficient randomized controlled 
human studies, theoretically beta blockers could be a choice alternative for shock refractory VF.
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Introduction

Ventricular fibrillation (VF) after releasing an aortic cross clamp in patients undergoing open heart surgeries is not 
rare. The possible causes of VF include ischemia-reperfusion injury after the release of the aortic clamp, increased 
adrenergic tone, and insufficient protection of the myocardium. Immediate defibrillation by direct-current coun-
ter shocks is the first choice of treatment. However, ischemia-reperfusion injury complicated with defibrillation 
damage deteriorates myocardial functions. Amiodarone, lidocaine, and beta-adrenergic blockers have been added 
to the cardioplegia solutions for the prevention of reperfusion VF (1-4). Beta blockers have many beneficial effects 
on myocardial cells. They reduce the risk of sudden cardiac death associated with myocardial infarction exceeding 
30%. Beta blockers have been reported to reduce VF incidences after acute myocardial infarction (3). Preventive 
effects of esmolol involve increase in the left ventricular function after beta blocker administration during car-
diopulmonary bypass (CPB) or within 10 min after releasing the aortic clamp (4). Adrenergic blocker usage has 
shown to decrease the VF incidence in contrast with an increased incidence of a spontaneous return of the heart 
rhythm without VF (4). Although beta blockers have been reported to have preventive effects against VF, there 
are limited reports on its effects against refractory VF in humans.

Case Report

A 61-year-old male patient with mitral regurgitation underwent mitral valve repair surgery. A transthoracic echo-
cardiography imaging before the surgery indicated that he had severe mitral regurgitation and ejection fraction 
was 48%. The coronary angiography was normal. There were no abnormalities in the whole blood count and bio-
chemical analysis. General anesthesia was induced by etomidate, vecuronium bromide, and fentanyl and patient 
was intubated. Isoflurane was used to maintain a state of general anesthesia. The patient received fentanyl citrate 
boluses up to 300-mg boluses 3 times. After median sternotomy, pericardial adhesions were cleared off. The axil-
lary artery and superior and inferior vena cava were cannulated. After aortic cross clamping, heart was arrested 



with antegrade isothermic potassium blood cardioplegia 
and the cardioplegia solution was intermittently admin-
istered. Mitral valve posterior leaflet P2 application and 
ring annuloplasty repair were performed. The aortic cross 
clamping time was 34 min. A transesophageal echocar-
diography (TEE) before weaning from CPB showed no 
air bubbles in the left atrium. An arterial blood gas anal-
ysis showed no acid-base and electrolyte abnormalities. 
Patient was normothermic and the hematocrit level was 
at 29%.

During weaning from CPB, ventricular fibrillation oc-
curred. Immediately, internal defibrillation was per-
formed with a charge of 10 joules. CPB was 50% of 
the cardiac output. After every unsuccessful defibrilla-
tion attempt, the charge was increased up to 30 joules. 
After three attempts, amiodarone was intravenously ad-
ministered in a 300-mg bolus. Following nearly 30 un-
successful defibrillation attempts, 1 mg/kg esmolol was 
intravenously administered. Three min after esmolol 
administration, the patient was successfully defibrillated 
with a charge of 30 joules. CBP was terminated success-
fully after the cessation of refractory VF. TEE performed 
after weaning from CPB showed no mitral valve insuf-
ficiency. After the surgery, the patient was sent to a post-
operative intensive care unit. The patient was extubated 
24 h after the surgery and discharged to the surgical ward 
after 48 h.

Discussion

Beta blockers have shown to have many beneficial effects 
on the heart in both ischemic and non-ischemic condi-
tions. They decrease the oxygen consumption of the myo-
cardium and the incidence of myocardial infarction. They 
have also shown to decrease VF incidence after myocar-
dial infarction. Further, they have membrane stabilizing 
and anti-adrenergic effects and increase the VF thresh-
old (3). Animal studies have shown that pre-treatment 
with beta blockers prior to the induction of VF and car-
diopulmonary arrest has an increased rate of return of 
the spontaneous circulation, increased survival duration 
and decreased rate of post-resuscitation arrhythmias and 
myocardial damage. These studies further report that 
esmolol and standard-dose epinephrine administration 
during CPR improve resuscitation and increase survival 
rate in mixed breed pigs and Sprague-Dawley rats with 
electrically induced VF (3, 5).

There are only few human case reports and case series sug-
gesting that beta blockers have beneficial effects against 
VF. In an unblinded non-randomized prospective study, 
after the unsuccessful initial treatment of the electrical 

storm, 49 patients were divided into two groups. One 
group received antiarrhythmic drugs in accordance to 
ACLS Guidelines and the other group was treated with 
beta blockers. One-week mortality was 4-fold greater in 
ACLS group (18 of 22) and one-year overall survival was 
5% and 67%, respectively. This study suggests that sym-
pathetic blockade could be beneficial during the treat-
ment of repeated recurrent VF/VT bouts (6). Also, a ret-
rospective study by Driver et al. (7) concluded that beta 
blockers should considered in shock-resistant VF patients 
prior to the termination of CPR efforts. There is no pro-
spective, randomized human trial examining the effects 
of beta-adrenergic blockers during an ongoing resuscita-
tion of cardiac arrest from VF due to the nature of the 
condition.

Conclusion

In conclusion, although VF is still a major problem for clini-
cians and the treatment of refractory VF is not clear, in ab-
sence of sufficient randomized controlled studies, beta block-
ers could be an alternative for treating shock-refractory VF. 
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