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Abstract Intravenous injection of amiodarone, a class III

anti-arrhythmic is widely used for persistent refractory

arrhythmias. We present a case report suggesting the effi-

cacy of amiodarone in refractory ventricular fibrillation

(Vf) during weaning from cardiopulmonary bypass (CPB).

A 66-year-old woman with hypertension had a medical

examination as a result of an episode of palpitations and

syncope. Echocardiography and an invasive hemodynamic

study revealed severe aortic stenosis (AS) with left ven-

tricular (LV) hypertrophy because of calcified degeneration

in a congenital bicuspid aortic valve (AV). Aortic valve

replacement (AVR) was scheduled under general anesthe-

sia and CPB. Intraoperative diagnosis was AS with calci-

fied AV, LV hypertrophy, and aneurysm of ascending aorta

(Ao). AVR with a biological valve, artificial vessel

replacement of ascending Ao, and excision of the outflow

myocardial septum were performed under CPB with

intermittent antegrade blood cardioplegia at a body tem-

perature (BT) of 24�C. The patient suffered from Vf at a

BT of 35.3�C. Vf was not responsive to lidocaine 100 mg

and 10 direct current (DC) shocks. After continuous

intravenous infusion of amiodarone 225 mg/h for 10 min

and a single intravenous injection of amiodarone 150 mg

followed by a single DC shock, she returned to normal

sinus rhythm. Sinus rhythm was maintained by continuous

intravenous infusion of amiodarone 60 mg/h. Total CPB

time was 5 h 43 min. Aortic cross-clamping time was 3 h

50 min. Administration of amiodarone is effective for

refractory Vf resistant to lidocaine and cardioversion dur-

ing weaning from CPB in cardiac surgery for heart diseases

with LV hypertrophy.

Keywords Class III antiarrhythmic � Persistent

ventricular fibrillation � Rewarming � Lidocaine �
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Introduction

Ventricular fibrillation (Vf) is a common event during

weaning from cardiopulmonary bypass (CPB) in cardiac

surgery. Sustained Vf during rewarming is undesirable

because of increased myocardial oxygen consumption. We

sometimes experience Vf resistant to lidocaine and direct

current (DC) shocks. Intravenous injection of amiodarone,

a class III anti-arrhythmic used for persistent refractory

arrhythmias [1], although it had already been used in

European countries and the US, was approved for clinical

use in Japan in 2007. We report a case which demonstrated

the efficacy of amiodarone on refractory Vf resistant to

lidocaine and cardioversion during weaning from CPB in

aortic valve replacement (AVR) for severe aortic stenosis

(AS) with left ventricular (LV) hypertrophy.

Case report

The case was a 66-year-old woman (weight 44 kg: height,

154 cm), who had an episode of palpitations and syncope

for about 10 s while at rest. She was taking an angiotensin

receptor blocker and a calcium channel blocker for

hypertension. She had undergone myomectomy for uterine

myoma under general anesthesia when 31 years old.
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Transthoracic and transesophageal echocardiography,

and an invasive hemodynamic study revealed severe AS

with LV hypertrophy because of calcified degeneration in a

congenital bicuspid aortic valve (AV). Pressure gradient

LV-aorta (Ao) was 76 mmHg at maximum and 45 mmHg

at mean. AV area was 1.1 cm2. The thickness of the

interventricular septal wall and the LV posterior wall was

1.8 cm. LV dimension was 3.8 cm at diastole and 2.4 cm

at systole. Ascending Ao was dilated to a maximum width

of 4.7 cm. Ejection fraction was 63% and fractional

shortening was 37%. Coronary angiography showed no

significant coronary disease. Therefore, AVR was sched-

uled under general anesthesia and CPB.

General anesthesia was induced and maintained using

oxygen, fentanyl, diazepam, vecuronium, and sevoflurane.

Intraoperative diagnosis was AS with calcified AV (Fig. 1),

LV hypertrophy (Fig. 2), and aneurysm of ascending Ao.

AVR with a biological valve, artificial vessel replacement

of ascending Ao, and excision of the outflow myocardial

septum were performed under CPB with intermittent

antegrade blood cardioplegia at a body temperature (BT) of

24�C.

The patient suffered from Vf at a BT of 35.3�C. Vf was

not responsive to two consecutive intravenous injections of

lidocaine 50 mg, five consecutive 20-J DC shocks, four

consecutive 30-J DC shocks, and a single 50-J DC shock at

a BT of 35.2�C. CPB restarted 4 min after discontinuation

of the first CPB. Continuous intravenous infusions of

dopamine and norepinephrine were administered. Arterial

blood gas analysis and serum electrolytes were within

normal limits. After continuous intravenous infusion of

amiodarone 225 mg/h for 10 min and a single intravenous

injection of amiodarone 150 mg followed by a single 30-J

DC shock, sinus rhythm was restored. Sinus rhythm was

maintained by continuous intravenous infusion of amio-

darone 60 mg/h.

Operation time was 8 h 20 min. Anesthetic time was 9 h

50 min. Total CPB time was 5 h 43 min. Aortic cross-

clamping time was 3 h 50 min. Total circulatory arrest was

36 min. Retrograde cerebral perfusion was 34 min. Her

postoperative course was uneventful, she was extubated on

postoperative day (POD) 1, and discharged on POD 17.

Discussion

It is known that the causes of persistent refractory Vf

during weaning from CPB in cardiac surgery include

intraoperative surgical trauma, reperfusion injury, ischemic

damage [2], inadequate deairing, mechanical irritation by

an LV drainage catheter, inadequate myocardial protection,

inadequate supply of cardioplegic solution, electrolyte and

metabolic derangements, and uncorrected hypothermia.

Hearts with significant LV hypertrophy are essentially

susceptible to sustained Vf. LV hypertrophy may further

reduce subendocardial perfusion, leading to compromised

myocardial performance during rewarming from CPB.

Myocardial protection provided by retrograde continuous

blood cardioplegia would have been ideal for this patient.

A bolus injection of the sodium channel blocker lido-

caine, a class Ib anti-arrhythmic, reduces the incidence of

Vf in cardiac surgical patients during reperfusion following

aortic cross-clamp release [3]. Therefore, lidocaine has

traditionally been used as the initial anti-arrhythmic for Vf

that is resistant to cardioversion while weaning from CPB.

Fig. 1 Transesophageal echocardiography during the operation.

Calcified degeneration in bicuspid aortic valve is shown

Fig. 2 Transesophageal echocardiography during the operation.

Hypertrophic muscular ventricular septum is shown
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However, use of lidocaine is associated with a reduced

chance of successful resuscitation from in-hospital cardiac

arrest [4]. Administration of lidocaine is not useful for

improving outcomes in patients with out-of-hospital car-

diac arrest and persistent Vf after the first defibrillation

attempt [5].

Administration of amiodarone before ischemia reduces

the incidence of reperfusion-induced Vf [6]. Amiodarone

slows intraventricular conduction by blocking the sodium

channel, slows the heart rate, impedes atrioventricular node

conduction by blocking the b-adrenergic receptors and

calcium channels, and prolongs atrial and ventricular

repolarization by inhibiting the potassium channels [7, 8].

In the Amiodarone in the Out-of-Hospital Resuscitation

of Refractory Sustained Ventricular Tachyarrhythmia

(ARREST) study, which was a randomized, double-blind

placebo-controlled study in patients who had cardiac arrest

with Vf or pulseless ventricular tachycardia (VT) and who

had not been resuscitated after receiving three or more

precordial shocks, treatment with amiodarone resulted in a

higher rate of patients surviving to hospital admission [9].

Animal experiments show that intravenous injection of

amiodarone effectively improves the rate of defibrillation

in acute myocardial infarction-related Vf that is refractory

to lidocaine, epinephrine, and up to five attempts of DC

cardioversion [10]. In a randomized, double-blind placebo-

controlled study, compared with lidocaine, amiodarone led

to substantially higher rates of patients with shock-resistant

out-of-hospital Vf surviving to hospital admission [11].

Moreover, 24-h survival of patients with shock-resistant

VT is higher with amiodarone than with lidocaine [12].

Amiodarone should be administered as an intravenous

bolus injection after the third unsuccessful DC shock, and

lidocaine only is used if amiodarone is not available or if

its use is contraindicated [13]. One case report shows that

amiodarone injection into the aortic root suppresses per-

sistent Vf resistant to lidocaine and cardioversion during

weaning from CPB in AVR for aortic valve regurgitation

[14]. In our patient, intravenous injection of lidocaine

100 mg and 10 attempts at DC cardioversion did not revert

Vf. However, amiodarone’s electrophysiologic and phar-

macologic actions on specialized and non-specialized atrial

and ventricular tissue could be responsible for the effec-

tiveness of DC shock and restoration of sinus rhythm.

Recent guidelines on cardiac arrest with refractory Vf

recommend amiodarone as anti-arrhythmic of first choice

[15, 16]. Moreover, intravenous infusion of amiodarone

provides a useful tool in preventing acute relapse of life-

threatening Vf and VT in Japanese patients [17].

In conclusion, administration of amiodarone is effective

for refractory Vf resistant to lidocaine and cardioversion

during weaning from CPB in AVR for AS with LV

hypertrophy. Amiodarone is a reasonable option in patients

with persistent Vf during weaning from CPB in cardiac

surgery for heart diseases with LV hypertrophy.
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