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Double sequential defibrillation for refractory ventricular fibrillation
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A 54-year-old suffered from anout-of-hospital cardiac arrest. Compressionswere startedwithinminutes and the
patient was in refractory ventricular fibrillation despitemultiple asynchronized shocks andmaximal doses of an-
tiarrhythmic agents. Double sequential defibrillation was attempted with successful Return Of Spontaneous
Circulation (ROSC) after a total of 61min of cardiac arrest. The patientwas discharged homeneurologically intact.
Double sequential defibrillation could be a simple effective approach to patients with refractory ventricular
fibrillation.
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1. Introduction

Out-of-hospital cardiac arrest remains amajor cause of deathworld-
wide accounting for around 0.5 to 1 deaths per 1000 population [1]. By-
standers cardiopulmonary resuscitation (CPR) and early defibrillation
have shown to have amajor effect onmortality [2]; however, refractory
ventricular fibrillation (VF) remains a challenge.We report a case of car-
diac arrest for which dual simultaneous external defibrillation was per-
formed for refractory VF. The patient was successfully resuscitated after
61 min with no neurological deficit.

1.1. Case presentation

A 54-year-oldmanwith no significant pastmedical and surgical his-
tory was walking on the American University of Beirut (AUB) campus
when he suddenly collapsed. Two medical students happened to be
on scene and recognized the cardiac arrest immediately. They started
resuscitating the patient with hands-only cardiopulmonary resuscita-
tion (CPR) according to the 2015 BLS protocol. They applied the Auto-
mated External Defibrillator (AED) present on campus and activated
the Campus Emergency Response Program (CERP) team. Upon arrival
of the team, the hands-only CPR was still going uninterrupted and the
AED had already delivered 1 shock. The CERP team continued the resus-
citation while transferring to the emergency department (ED). The pa-
tient received a total of 3 additional shocks from the AED in route.
Upon arrival to the ED, the patient was still in VF rhythm. He was
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shocked with 200 J using the defibrillator paddles. The resuscitation
was continued according to the ACLS protocol. In total, the patient re-
ceived 7 asynchronized shocks (including the AED shocks), multiple
doses of intravenous (IV) Epinephrine (1:10,000) 1 mg, Amiodarone
150mg (IV), Lidocaine 250mg (IV), CalciumGluconate 2 g (IV), Magne-
sium Sulfate 2 g (IV) and was still in refractory VF.

The decision was made to try double sequential defibrillation. Two
additional defibrillator patches were attached to the patient. It was
ensured that the four patches are not making contact with each other.
A simultaneous shock was delivered from both defibrillators. CPR was
resumed immediately, The patient received a total of 3 double sequen-
tial defibrillation shocks of 400 J each that resulted in Return Of Sponta-
neous Circulation (ROSC) after a total of 61 min of resuscitation.
Hypothermia protocol was initiated and the patient was taken to the
percutaneous catheter lab which showed total LAD occlusion.

The patient was extubated the next day and was later discharged
with no neurological deficits.

2. Discussion

Thefield of resuscitation has been evolving formore than two centu-
ries [3]. High quality CPR with limited interruption and early defibrilla-
tion for treatable arrhythmias remain the cornerstones of basic and
advanced cardiac life support (ACLS). A single biphasic defibrillation re-
mains the recommended treatment for VF or pulseless ventricular
tachycardia (VT). Even though there isn't a large body of literature sur-
rounding double sequential external defibrillation (DSED), it's been
demonstrated successful in the electrophysiology lab, ED and
prehospital settings. This has pushed several emergency medical ser-
vices (EMS) systems to use DSED in their standing medical orders [4].
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The concept of DSED shocks was initially described in animal litera-
ture in themid-1980s [5]. Using a caninemodel, investigators delivered
single, double and triple exponential shocks to hearts in which VF and
myocardial infarction had been induced. The researchers concluded
that both sequential shocks and multiple vectors help to reduce the VF
threshold and therefore terminate the arrhythmia [5].

The first mention of double sequential defibrillation in humans was
in 1994 [6]. A case series described 5 patients with refractory VF that
converted with DSED [6].

The reason for improvedVF conversionmay be due to several factors
including additional defibrillation vectors, increased energy through the
myocardium, and unknown other variables [7]. Kerber postulated that
the first shock lowers the threshold for myocardial depolarization
while the second successfully depolarizes the already sensitized myo-
cardial cells [8]. Another theory suggested by Ristagno is that the energy
is increased to overcome limiting factors, such as poorly placed elec-
trodes and the air in the lungs [9]. A retrospective case series by Cabanas
et al. of 10 refractory VF cases (defined as VF that persisted after at
least five shocks, epinephrine administration, and a dose of antiarrhyth-
mic medication), were treated with DSED. Seven patients had
successful cardioversion, and three had ROSC [10]. Also, Leacock et al.
described a case of refractory VF that did not respond to standard
defibrillation and medications but was successfully resuscitated with
dual defibrillation [11].

In a retrospective cohort study, Ross et al. found no association with
neurologically intact survival rate between patients receiving DSED and
standard defibrillation [12].

3. Conclusion

This case demonstrates the applicability of dual simultaneous exter-
nal defibrillation to the emergency department setting, providing a
simple and potentially lifesaving approach to refractory ventricular fi-
brillation. Further cohort studies comparing the traditional external
defibrillation and the dual simultaneous external defibrillation in refrac-
tory ventricular fibrillation are needed to implement this technique in
the ACLS protocols.
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