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Abstract
Wide Complex Tachycardia (WCT) can potentially be a life-threatening condition that poses significant challenges in 
managing. Here we present a case of a 57-year-old Itaukei male who presented with wide complex tachycardia. Despite 
the use of pharmacological treatment, the tachycardia persisted. Multiple attempts at synchronized cardioversions in 
different configurations failed to cardiovert the patient. This refractory arrhythmia was then terminated using a Double 
Sequential Synchronized Cardioversion (DSSC). This case highlights the indication and appropriate technique for DSSC 
in managing refractory arrhythmia. We reviewed the literature regarding appropriate use of DSSC.
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Introduction
Wide complex tachycardia is generally presumed to be Ventricular Tachycardia (VT) and is frequently associated with 
hemodynamic instability. Hence, expeditious termination of tachycardia using pharmacological or non-pharmacological 
means it is critical and lifesaving. In patients who develop hemodynamic instability, synchronized electrical cardioversion 
is recommended by ACC/AHA/HRS guidelines [1]. While synchronized cardioversion succeeds in overwhelming majority 
of cases in terminating the tachyarrhythmias, there are situations where it fails, and these situations presents a challenge 
for the medical team.  

Synchronized cardioversion involves the delivering of energy timed in conjunction with QRS complex to avoid the 
possibility of depolarization during vulnerable period thereby preventing ventricular fibrillation. This is possible during 
organized ventricular electrical activity such as ventricular tachycardia, supraventricular tachycardia as well as atrial 
fibrillation. However, under rare circumstances it does not succeed in defibrillating the patient out of arrhythmia [2]. 
In such cases, Double Sequential Synchronized Cardioversion (DSSC) has been recommended.  This is   an alternative 
technique which may increase the likelihood of terminating the arrhythmia by depolarizing the complete myocardium, 
but the exact mechanism is unknown.

This case report describes the successful use of DSSC in a hemodynamically unstable patient with refractory wide 
complex tachycardia at our institute, after multiple failed attempts at synchronized cardioversion, thereby emphasizing 
its role in emergency settings.
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Case Presentation
Patient Information
A 57-year-old iTaukei male presented to our emergency department with palpitations that began while driving.  The 
patient did not experience headache, syncope, diaphoresis, fever, chest pain or shortness of breath.  He had previous 
instances of tachyarrhythmias which was chemically and electrically cardioverted and had been prescribed Aspirin 
100mg PO OD, Metoprolol 25mg PO BD, Atorvastatin 40mg PO nightly and amiodarone 200mg PO OD. The patient was 
compliant with his medication.  Prior to presenting to the emergency department, the patient had attempted Valsalva 
maneuver without success.  

On presentations, the patient’s vital signs showed blood pressure of 111/85 mmHg, heart rate 141 bpm, oxygen 
saturation, 99% on room air, afebrile.  On examination, he was found to be alert and awake, with no respiratory distress. 
Lung fields were clear with a soft and non-tender abdomen.  Extremities were well-perfused extremities with good 
volume pulses. Complete blood count and blood chemistry was normal.

Initial ECG demonstrated irregular, wide QRS with positive concordance in the precordial leads (Figure 1). The patient 
was loaded with IV Amiodarone 300mg (as this was the available medication at site) in the bolus form administered 
over 10 minutes while being attached to defibrillation pads. Magnesium sulfate was also administered in an attempt to 
chemically cardiovert the patient.

Case Presentation
Patient Information:
A 57-year-old iTaukei male presented to our emergency department with palpitations that began while driving.
The patient did not experience headache, syncope, diaphoresis, fever, chest pain or shortness of breath. He
had previous instances of tachyarrhythmias which was chemically and electrically cardioverted and had been
prescribed Aspirin 100mg PO OD, Metoprolol 25mg PO BD, Atorvastatin 40mg PO nightly and amiodarone
200mg PO OD. The patient was compliant with his medication. Prior to presenting to the emergency
department, the patient had attempted Valsalva maneuver without success.

On presentations, the patient’s vital signs showed blood pressure of 111/85 mmHg, heart rate 141 bpm,
oxygen saturation, 99% on room air, afebrile. On examination, he was found to be alert and awake, with no
respiratory distress. Lung fields were clear with a soft and non-tender abdomen. Extremities were well-
perfused extremities with good volume pulses. Complete blood count and blood chemistry was normal

Initial ECG demonstrated irregular, wide QRS with positive concordance in the precordial leads (Figure 1). The
patient was loaded with IV Amiodarone 300mg (as this was the available medication at site) in the bolus form
administered over 10 minutes while being attached to defibrillation pads. Magnesium sulfate was also
administered in an attempt to chemically cardiovert the patient.

The patient’s blood pressure continued to drop 92/62, 80/55 and 88/52 after these pharmacological
interventions and normal saline 0.9% administration prompting further emergent intervention. Synchronized
cardioversion was attempted using Mindray Beneheart D3 biphasic defibrillator at escalating energies (50J,
100J, 150J, 200J) under sedation without success. Vector change with pads transferred from the standard
anterior-lateral to the anterior-posterior position trialed for cardioversion but was unsuccessful.

Cardiologist was consulted due to refractory arrhythmia. At this point in time, the EKGs were further
reviewed by cardiology team. It was recognized that the wide complex tachycardia was irregular and the
EKG was most consistent with atrial fibrillation with conduction over accessory pathway. Hence, immediate

The patient’s blood pressure continued to drop 92/62, 80/55 and 88/52 after these pharmacological interventions and 
normal saline 0.9% administration prompting further emergent intervention. Synchronized cardioversion was attempted 
using Mindray BeneHeart D3 biphasic defibrillator at escalating energies (50J, 100J, 150J, 200J) under sedation without 
success. Vector change with pads transferred from the standard anterior-lateral to the anterior-posterior position trialed 
for cardioversion but was unsuccessful.

Cardiologist was consulted due to refractory arrhythmia.  At this point in time, the EKGs were further reviewed by 
cardiology team. It was recognized that the wide complex tachycardia was irregular and the EKG was most consistent 
with atrial fibrillation with conduction over accessory pathway. Hence, immediate plans for cardioversion were performed. 
Considering the failure of synchronized cardioversion, it was decided to attempt DSSC under procedural sedation.

Preparation
Two Mindray Beneheart D3 biphasic defibrillators (Photograph 2) were used with four pads placed: the first set at the 
right upper chest and left lower lateral chest wall, and the second set at the left upper chest and left posterior chest. 
(Figure 2 and photograph 1) Preparation for airway support was available at the bedside. Below is an example of how 
we placed the two sets of defibrillation pads that was similar to Sheikh H et al. (2018) [3].
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plans for cardioversion were performed. Considering the failure of synchronized cardioversion, it was decided
to attempt DSSC under procedural sedation.

Preparation: Two Mindray Beneheart D3 biphasic defibrillators (Photograph 2) were used with four pads
placed: the first set at the right upper chest and left lower lateral chest wall, and the second set at the left
upper chest and left posterior chest. (Figure 2 and photograph 1) Preparation for airway support was available
at the bedside. Below is an example of how we placed the two sets of defibrillation pads that was similar to
Sheikh H et al. (2018) [3]

Morphine 2.5mg IV and Midazolam 5mg IV were administered. Supportive 02 via rebreather was given.

Procedure
Synchronized shocks at 200J were delivered simultaneously from both defibrillators with a single person pressing the 
button to deliver energy presumably <1sec (total 400J).

First Cardioversion
Transient normal sinus rhythm (NSR) followed by WCT at 160 bpm. Since now it was recognized to be atrial fibrillation 
with conduction over accessory pathway, any further use of amiodarone or other AV nodal agent was avoided and it was 
decided to perform cardioversion. 

Within 10 minutes a Second Cardioversion was performed with successful conversion to normal sinus rhythm at 60 bpm 
(Figure 3). ECG was obtained which showed negative delta wave in the inferior leads, likely right poster septal pathway.  
In retrospect, the QRS complex matches with delta wave and hence the diagnosis of wide complex tachycardia as pre-
excited AF was confirmed. 
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Procedure: Synchronized shocks at 200J were delivered simultaneously from both defibrillators with a single
person pressing the button to deliver energy presumably <1sec (total 400J)

First Cardioversion: Transient normal sinus rhythm (NSR) followed by WCT at 160 bpm. Since now it was
recognized to be atrial fibrillation with conduction over accessory pathway, any further use of amiodarone or
other AV nodal agent was avoided and it was decided to perform cardioversion.

Within 10 minutes a Second Cardioversion was performed with successful conversion to normal sinus rhythm
at 60 bpm (Figure 3). ECG was obtained which showed negative delta wave in the inferior leads, likely right
posteroseptal pathway. In retrospect, the QRS complex matches with delta wave and hence the diagnosis of
wide complex tachycardia as pre-excited AF was confirmed.

After 30mins of cardiac monitoring the patient was alert and aware. He was hemodynamically stable. He had
a repeat troponin of 24ng/L post cardioversion, cholesterol panel and thyroid function test was normal. A
chest Xray showed the heart was slightly enlarged with a cardiothoracic ratio (CTR) 17/31. His inpatient
echocardiogram showed a normal ejection fraction of 55% with no regional wall motion abnormalities and no
valvular abnormalities. He was discharged with Flecainide 100mg twice a day along with Metoprolol 50mg
twice a day. Amiodarone was discontinued. He was scheduled for electrophysiology study (EPS) +/- ablation at
tertiary care center.

After 30mins of cardiac monitoring the patient was alert and aware.  He was hemodynamically stable.  He had a repeat 
troponin of 24ng/L post cardioversion, cholesterol panel and thyroid function test was normal. A chest Xray showed 
the heart was slightly enlarged with a cardiothoracic ratio (CTR) 17/31. His inpatient echocardiogram showed a normal 
ejection fraction of 55% with no regional wall motion abnormalities and no valvular abnormalities. He was discharged 
with Flecainide 100mg twice a day along with Metoprolol 50mg twice a day. Amiodarone was discontinued. He was 
scheduled for electrophysiology study (EPS) +/- ablation at tertiary care center. 

Discussion
The cornerstone of acute management for wide complex tachycardia is to stabilize the patient hemodynamically. In 
our patient, who was previously on oral Amiodarone, the rhythm was initially managed as Ventricular Tachycardia 
(VT), leading to the administration of Amiodarone and multiple attempts at electrical cardioversion with pads in various 
configurations. All AV nodal blocking agents, including Amiodarone, were promptly stopped once the correct diagnosis 
of pre-excited Atrial Fibrillation (AF) was recognized.

Our patient, while not presenting with VT, exhibited pre-excited AF manifesting as wide complex tachycardia and 
later progressed to hemodynamic instability, necessitating cardioversion. The failure of standard cardioversion can 
be attributed to factors such as high transthoracic impedance, unusual cardiac anatomy, or suboptimal pad position. 
Double sequential synchronized cardioversion (DSSC) is hypothesized to overcome these barriers by simultaneously 
depolarizing a larger critical mass of the myocardium from two different current vectors.

Rodríguez EV et al reports that the double sequential transthoracic shock was highly effective, successfully restoring 
sinus rhythm in 90.4% (19 out of 21) of patients who were refractory to standard therapy using high-energy monophasic 
transthoracic shocks (total 720J) despite differences in pad placement but the combined energy and the multi-vector 
approach can “capture” more of the heart muscle and break the chaotic electrical circuits of atrial fibrillation that a single 
shock could not [5].

Previous case reports have reported similar successful use of DSSC for treatment of refractory hemodynamically 
unstable ventricular tachycardia after multiple cardioversions failed. Sheikh H et al report a case of a patient with 
monomorphic VT on arrival with multiple attempts at electrical cardioversion and escalated to a successful double 
sequential 200J synchronized shocks [3]. Kamil et al report had a patient who was unstable and received multiple 
synchronized cardioversions with amiodarone administered after the third shock [4]. DSSC was eventually used to 
successfully cardiovert this patient.

A critical distinction must be made in the application of this tool. The published DOSE VF trial on Double Sequential 
External Defibrillation (DSED) for refractory pulseless ventricular fibrillation underscores a fundamental principle: the 
same tool must be applied with different intentions based on the clinical context [6]. For the pulseless patient in 
refractory VF, DSED is an unsynchronized, high-energy rescue shock to terminate a lethal rhythm. In contrast, for our 
unstable patient with a refractory arrhythmia with a pulse, the goal is a synchronized, high-energy shock to restore 
sinus rhythm without inducing VF. Technically, this requires perfect coordination to ensure both defibrillators deliver their 
shocks simultaneously, typically with a single operator commanding the charge and a second operator pressing both 
shock buttons at once.
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We were able to successfully cardiovert the patient using DSSC. Our case presents a rare situation of refractory 
arrhythmia, which is to recognize and needs an alternative treatment.

Conclusion
This case demonstrates that Double Sequential Synchronized Cardioversion (DSSC) is a viable and potentially lifesaving 
intervention for a spectrum of refractory arrhythmias, extending beyond ventricular tachycardia to include pre-excited 
atrial fibrillation. Its successful application here provides a crucial blueprint for managing similar unstable patients 
when standard measures fail. Equally important is this case’s critical reminder to avoid AV nodal blocking agents like 
amiodarone in pre-excited AF, adhering instead to guideline-directed therapy with procainamide or ibutilide for stable 
patients. As this technique gains traction, the need to research more and training to ensure clinicians are prepared to 
execute it effectively, turning a last-resort effort into a definitive, life-saving procedure.
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