
PPuurrppoossee::  To present a case report where propofol abolished
recurrent ventricular tachycardia (VT) and to suggest a mechanism
by which this may have occurred.
CClliinniiccaall  ffeeaattuurreess::  A 65-yr-old male was admitted to the intensive
care unit (ICU) with electrical storm. Recurrent episodes of VT per-
sisted despite maximal anti-arrhythmic therapy and resulted in a
prolonged ICU course and the need for intra-aortic balloon pump
support. This was complicated by an ischemic limb, necessitating an
anesthetic for femoral thrombectomy. On several occasions while
in the ICU, episodes of VT  had resolved with boluses of propofol
prior to planned cardioversion. In the operating room, episodes of
non-sustained VT resolved after a bolus of propofol and remained
suppressed for the duration of the case with the use of a propofol
infusion.
CCoonncclluussiioonn::  The effects of propofol on cardiac conduction and on
the autonomic nervous system have been studied but its effects on
arrhythmias are not well documented. In this case report, propofol
was associated with the resolution and suppression of VT. Recent
evidence suggests that sympathetic blockade may be an effective
treatment for electrical storm. This may be the mechanism by
which propofol can abolish this arrhythmia intraoperatively.

Objectif : Présenter un cas où le propofol a aboli une tachycardie
ventriculaire récurrente (TV) et tenter d’expliquer le mécanisme qui a
produit cet effet.

Éléments cliniques : Un homme de 65 ans a été hospitalisé à l’u-
nité des soins intensifs (USI), victime d’une tempête électrique. Des
épisodes récurrents de TV ont persisté malgré un traitement anti-
arythmique maximal et ont entraîné un traitement prolongé à l’USI et
le besoin d’un ballon intra-aortique. La situation s’est compliquée par
une ischémie d’un membre, ce qui a nécessité une anesthésie pour

thrombectomie fémorale. À quelques reprises, à l’USI, des épisodes de
TV ont été traités avec des bolus de propofol avant la cardioversion
planifiée. Dans la salle d’opération, des épisodes non soutenus de TV
ont été supprimés après un bolus de propofol et sont demeurés ainsi
pendant toute la durée de l’intervention avec l’utilisation d’une perfu-
sion de propofol.

Conclusion : Les effets du propofol sur la conduction cardiaque et
sur le système nerveux autonome ont été étudiés, mais ses effets sur
les arythmies ne sont pas encore bien connus. Dans le cas présent, le
propofol est associé à la résolution et à la suppression de TV. Des
observations récentes portent à croire que le blocage sympathique
pourrait traiter efficacement la tempête électrique. C’est peut-être le
mécanisme par lequel le propofol peut abolir l’arythmie pendant
l’opération.

LECTRICAL storm is a syndrome of recur-
rent ventricular tachycardia (VT) or fibrilla-
tion traditionally treated with
anti-arrhythmics, implantable cardio-defib-

rillators and ablation techniques. New evidence has
shown that sympathetic blockade may also have a ben-
eficial effect.1 Many studies have examined the effects
of propofol on cardiac conduction and on the auto-
nomic nervous system, yet few describe its effects on
arrhythmias. Several case reports have described
propofol converting supra-ventricular arrhythmias.2–4

However, this report describes a case where propofol
had an effect on a ventricular arrhythmia and discuss-
es the mechanism by which this may have occurred.
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CCaassee  rreeppoorrtt
A 65-yr-old male with a recent history of electrical
storm presented to the operating room (OR) with an
ischemic left leg following intra-aortic balloon pump
(IABP) removal for femoral embolectomy and vein
patch angioplasty.

His past medical history was significant for ischemic
cardiomyopathy secondary to three prior myocardial
infarcts, an implantable cardiac defibrillator (ICD)
insertion for VT and an unsuccessful VT ablation pro-
cedure two years prior.

The current admission was for initially hemody-
namically stable VT, which was not terminated by
seven anti-tachycardia pacing sequences or by six ICD
shocks. His condition deteriorated rapidly and he
required multiple external cardioversions, mechanical
ventilation, inotropic and IABP support. A transtho-
racic echocardiogram showed severe dilatation of the
left ventricle (LV), severe regional wall motion abnor-
malities and a LV ejection fraction of 15%. The right
ventricle was normal, the left atrium was moderately
dilated and mild mitral regurgitation was present.

Over the following ten days in the intensive care
unit, he had over 40 episodes of VT and received over
55 shocks despite anti-arrhythmic therapy with amio-
darone and procainamide. During this time, it was
noted that the patient would have arrhythmias when-
ever his sedation medications, including combinations
of fentanyl, lorazepam, midazolam or propofol, were
decreased. In addition, many of these arrhythmias
occurred with suctioning, turning and repositioning.
Providing propofol boluses of 20–30 mg iv prior to
nursing care appeared to prevent this from occurring.
It was also documented that, on three separate occa-
sions, his VT resolved after propofol 30 mg iv was
given, prior to the planned cardioversion.

The left limb was noted to be ischemic following
IABP removal and he was taken to the OR five hours
later. He remained intubated, ventilated, with a cen-
tral venous line, arterial line and a urinary catheter.
External cardioversion pads remained in situ as his
ICD was inactivated and the pacer set for AAI pacing.
His medications included infusions of amiodarone at
120 mg·hr–1 and fentanyl at 300 µg·hr–1 as well as pro-
cainamide, lorazepam, cefazolin, ASA, ranitidine,
metoclopramide, while heparin and phenylephrine
had been held for the preceding nine hours. He had
received 180 mg of propofol in six doses for nursing
care over the preceding 12 hr with the most recent
dose administered 40 min prior to incision.

On arrival to the OR, his vital signs were: blood
pressure (BP) 105/45 mmHg, mean arterial pressure
60 mmHg, central venous pressure 12 mmHg, heart

rate (HR) 59 beats·min–1, temperature 37.7°C, and an
O2 saturation of 97%. His eyelids would flicker in
response to his name and stimulation but there were
no spontaneous movements. His laboratory investiga-
tions were unremarkable. Arterial blood gases showed
a pH of 7.40, pO2 of 106 mmHg, pCO2 of 34 and
HCO3 of 21. Cardiac enzymes showed elevated crea-
tine kinase with a peak of 4115 U·L–1, occurring one
week prior to the OR and a borderline troponin T
value of 0.071 ng·mL–1.

General anesthesia was induced with isoflurane at an
end-tidal concentration of 0.47% in 100% oxygen. Prior
to incision he received 100 µg of fentanyl and 2 mg of
midazolam, while his fentanyl and amiodarone infu-
sions where continued at the prior rates. Muscle relax-
ants were not utilized and the patient did not respond
to surgical stimulus. Approximately ten minutes after
skin incision multiple runs of non-sustained VT, rang-
ing from ~5–20 beats in length were observed. Due to
his prior history of resolving arrythmias with propofol,
40 mg of propofol iv was administered followed by an
infusion at 40–50 ug·kg–1·min–1. Subsequently, and for
the remaining 60 min, there were no further ectopic
beats or runs of VT. Throughout the case, BP was sta-
ble between 95/60–120/65 mmHg, with a HR
between 50–60 beats·min–1, SpO2 99–100%, ETCO2
32 mmHg and temperature of 36.9°C. The thrombus
was removed and blood flow was restored to the
ischemic limb.

During his postoperative course, he underwent two
electrophysiological studies (EPS) with radiofrequen-
cy ablation procedures with transient success in pre-
venting further VT. The final procedure was an EPS
guided local alcohol injection ablation procedure to a
branch of the posterior descending artery supplying
the involved territory. Unfortunately, although the
recurrent VT was prevented he went into irreversible
cardiogenic shock and died.

DDiissccuussssiioonn
In this case, the use of propofol was associated with
both the conversion and suppression of VT in a
patient with electrical storm. Although there have
been many studies on the effects of propofol on car-
diac conduction, there have only been a few case
reports of its clinical effects on arrythmias.

Propofol is a substituted isopropylphenol, short
acting general anesthetic agent that acts through its
interactions with the gamma-aminobutyric acid recep-
tor. The effects of propofol on the cardiac conduction
system have been demonstrated in various animal
studies. In guinea pigs, propofol slows the atrial rate
and depresses atrioventricular (AV) nodal conduction
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predominantly through an M2-muscarinic receptor
mechanism.5 In pigs, the sinus node and His-Purkinje
system functions were depressed but there was no
effect on AV node function, or on the conduction of
atrial or ventricular tissue.6 However, in dogs there
was no direct effect on the conduction system if com-
plete autonomic blockade was implemented with
atropine and propranolol prior to propofol.7

In human electrophysiological studies, propofol has
been shown to have no direct effect on sinoatrial node
activity, intra-atrial or AV conduction.8,9 Following
induction with propofol, the QT interval is prolonged
in both children10 and in adults11 although this may be
due to a reduction in sympathetic stimulation rather
than to a direct effect on conduction. Conflicting evi-
dence reveals a shortened QT interval with propofol
anesthesia with an unchanged HR adjusted QT inter-
val.12 A case report also shows elevated defibrillation
thresholds associated with the use of propofol during
ICD testing.13

Although propofol has been shown to have little
direct effect on the normal AV conduction system in
humans, it has many cardiovascular effects due to its
effects on the autonomic nervous system. The increase
in heart rate and mean arterial pressure seen with
propofol are believed to be due to central vagotonic
effects, resetting of baroreflexes14 and also due to inhi-
bition of sympathetic activity. This has been shown in
rats, where propofol decreased BP and HR through its
actions on brain stem vasomotor centres leading to
decreased sympathetic nerve discharge.15 In humans,
propofol has been shown to decrease peripheral vascu-
lar resistance through inhibition of sympathetic vaso-
constrictor nerve activity, with similar effect to
sympathetic denervation via stellate ganglion block-
ade.16 The bradyarrythmias and heart blocks that have
been reported in association with propofol are likely
explained by an increased sensitivity to parasympathetic
stimulus due to the reduction in sympathetic tone.17,18

There have also been case reports of utilizing the
anti-arrhythmic effects of propofol on patients with
supraventricular tachycardia,2–4 specifically for atrial
fibrillation, supraventricular tachycardia and multiple
premature atrial beats to produce sinus rhythm. In
contrast, case reports describe supraventricular tachy-
cardia deteriorating into VT in a patient receiving
propofol,19 and acceleration of VT following propofol
in a patient with a heterotopic cardiac transplant.20

The patient in this case report had over 40 episodes
of VT during his ten day admission, and meets the
accepted definition for electrical storm of two or more
episodes of VT or ventricular fibrillation (VF) within a
24-hr period.21 Although there are many other syn-

dromes which may lead to this state, the most preva-
lent is due to ischemic heart disease. The abnormal
reentrant circuit is initiated and maintained due to the
abnormal conduction present in the scarred myocardi-
um. New ischemia, electrolyte abnormalities, meta-
bolic profile, cardiac decompensation and autonomic
nervous system input alter the conduction properties
of the myocardium and may thus be involved in initi-
ating the arrhythmia.22 Low HR variability, a marker
for a relative increase in sympathetic tone, has been
identified as a risk factor for a higher rate of sudden
death in these patients. In this particular case, VT
occurred more frequently with activities such as repo-
sitioning and suctioning that may have increased his
endogenous stress, as well as with surgical stimulus.

Many studies have demonstrated that sympathetic
blockade by using beta blockers is beneficial in the post
myocardial infarction patient. In particular, they have
shown a decrease in the incidence of post infarct ventric-
ular arrhythmias.23 Recent studies (CAST - Cardiac
Arrythmia Suppression Trials, SWORD - Survival With
Oral D- Sotalol) have shown that the use of prophylactic
anti-arrhythmics for asymptomatic ventricular arrhyth-
mias is not indicated and may be harmful. Acute treat-
ment for the patient with ischemic cardiomyopathy and
ventricular arrhythmias includes maximal therapy for con-
gestive heart failure and ischemia with beta blockers and
angiotensin converting enzyme inhibitors, whereas long
term treatment for patients with inducible VT should
include an ICD (MADIT - Multicenter Automatic
Defibrillator Implantation Trial, MUSST - Multicenter
Unsustained Tachycardia Trial). Optimal anti-arrhythmic
treatment of patients receiving multiple shocks from an
ICD for electrical storm has not been as clearly defined,
although adrenergic blockade is suggested.24

Increased sympathetic activation has been implicated
in the generation of electrical storm whereas sympa-
thetic blockade has been shown to prevent VF and sud-
den death. Thus a recent study compared sympathetic
blockade for the treatment of ventricular storm to stan-
dard advanced cardiac life support (ACLS) guided ther-
apy.1 Sympathetic blockade with left stellate ganglion
blockade, esmolol or propranolol significantly reduced
both the number of VT/VF episodes and the mortality
rate, when compared to those receiving ACLS anti-
arrhythmics (lidocaine, procainamide or bretylium,
amiodarone). In this study, sympathetic blockade,
either at adrenergic receptors or by sympathectomy
effectively suppressed ventricular arrythmias. Other
sympatholytic treatments, such as the alpha (2) agonist
clonidine25 and thoracic epidural anesthesia,26,27 have
been shown to have similar anti- arrhythmic effects in
animal models and in humans.
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In our patient propofol was associated with both
conversion of VT and suppression of further ventricu-
lar arrythmias. Although propofol has been shown to
have few direct effects on the human cardiac conduc-
tion system it has been previously shown to abolish
sympathetically mediated tone. Sympathetic activation
has been implicated in the pathogenesis of ventricular
arrhythmias, while sympathetic blockade has been
shown to be effective in the treatment of electrical
storm. It is possible then that the anti-arrhythmic
effects of propofol, as seen in this case were due to the
reduction in sympathetic tone.
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