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Case Report
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Abstract

Objective: To present a case of electrical storm (ES) in a female patient with rheumatic valve disease. Methods: A female
patient with severe rheumatic valve disease suffered an unexpected ES. She received more than 50 electrical shocks for repeated
cardiac arrests due to ES over 16 hours. Then she received beta-blocking agent treatment and had an operation of double valves
replacement. Results: ES was suppressed by sympathetic blockade with beta-receptor blocker and finally disappeared after the
double pathological valves had been replaced. Conclusion: Increased sympathetic activity plays an important role in the genesis
of electrical storm and sympathetic blockade may effectively suppress ES. However, the most important thing in the treatment of

ES is to identify and eliminate the underlying cause of ES.
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INTRODUCTION

Electrical storm (ES) is a syndrome of recurrent
ventricular tachycardia (VT) or ventricular fibrilla-
tion (VF), which is most common in patients who
have had a recent myocardial infarction or ongoing
myocardial ischemia. However, ES occurring in pa-
tients with rheumatic valves disease has been rarely
reported. In this article we will present an unusual
case of an adult female patient with rheumatic valve
disease suffering from an unexpected electrical storm
before double valves replacement.

CASE REPORT

A 38-year old female patient with no history of
ischaemic heart disease was admitted to the hospital
for severe rheumatic valves disease. Laboratory in-
vestigations showed normal electrolytes, normal car-
diac enzyme and blood troponin I (TNI) , normal
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liver and renal function, antistreptolysin “O” (ASO)
61.60 U/ml, rheumatoid factor (RF) < 20 U/ml,
c-reactive protein (CRP) 1.0 mg/L. Arterial blood
gases showed a pH of 7.38, pO2 of 85.3 mmHg,
pCO, of 32 mmHg. Chest radiography revealed pul-
monary oedema. Electrocardiogram (ECG) revealed
a thythm of atrial fibrillation with heart rate 127
bpm, low T waves in lead I , Il , Il ,aVL and aVF,
inversed T waves in lead V4~6, ST segment depres-
sion by 0.05 mv to 0.075 mv and normal QT interval
(Fig 1). Ultrasonic cardiography (UCG) showed
rheumatic valves disease with moderate mitral steno-
sis, aortic regurgitation and tricuspid regurgitation,
left atrial diameter (LAD) 49 mm, left ventricular
end-diastolic diameter (LVDd) 55 mm, right atrial
(RA) 39 x 62 mm, right ventricular diameter
(RVD) 27 mm, mitral valve area 1.1 cm?, cardiac
ejection fraction (EF) 30%, pulmonary artery sys-
tolic pressure (PASP) 47 mmHg. The heart function
classification is NYHA IV.

After admission, the patient received medication
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Fig1 ECG on admission showed a

of dopamine and milrinone and diuretics for heart
failure,but the symptom has not improved. At 2200
on the ninth day after admission, she experienced an
unexpected asystolic cardiac arrest. The cardiopul-
monary cerebral resuscitation was immediately per-
formed. Fifty minutes later, the heartbeat automati-
cally recovered. ECG monitoring revealed polymor-
phic ventricular premature beat, ventricular fibrilla-
tion. Recurrent pulseless VT and VF (Fig 2) oc-
curred every 10 to 20 minutes, which necessitated
electrical cardioversion or defibrillation to achieve si-
nus rhythm with a cardiac output. Continuous infu-
sion of cordarone and lidocaine was administrated
but proved futile. Ten hours after cardiopulmonary
resuscitation, four times of 100 mg esmolol iv were
administrated followed by its infusion at 100-180
mg/h. Repeated episodes of VT or VF was reduced
to once every 1 to 2 hours. At the same time, in-
otropic therapy with milrinone and dopamine was
given, as well as continued mechanical ventilation
as she was hypotensive and oliguric. However, the
patient still experienced multiple episodes of ventric-
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Fig 2 ECG showed recurrent VT/VF when the patient
experienced ES

heart rhythm of atrial fibrillation

ular arrhythmia. During the sixteen hours after car-
diopulmonary resuscitation, she had over fifty
episodes of VIT/VF and received 51 DC shocks. And
then the episode of VT and VF stepped down after
two times intravenous injection (15 mg betaloc) at
the 17th hour. Premature ventricular beats frequently
appeared (Fig 3) and the cardiac output was 1.8
L/min. At the 36th hour after the cardiac arrest,
she successfully underwent a surgery of the mitral
and aortic valves replacement and tricuspid valve
annuloplasty. After the operation, Dopamine was
continuously infused at 5-8 pg/(kg -min). With a
bolus injection of 15 mg betaloc, it changed into
oral medication at 75 mg twice a day. The VT and
VF were thoroughly controlled. Only one episode of
VF was found and reversed by defibrillation at the
Sth hour after operation. The hemodynamic condition
was stable with the heart rate around 60 bmp and the
arterial pressure 100/65 mmHg. The cardiac output
was improved from 3.0 L/min to 6.0 L/min, and
the urine output increased also. EF was improved to
60%. At the third day after the operation, all the va-
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Fig 3 ECG of 24 h before valve replacement operation
showed ES was suppressed however there were some
premature ventricular beats
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soactive drugs were withdrawn except oral betaloc
(75 mg bid). Three days later, she moved out of the
ICU. The ECG revealed sinus rhythm with premature
ventricular beats once in a while. The UCG showed
LAD 46 mm,LVDd 45 mm,RA 35 x 50 mm,RVD
22 mm,EF 52%. In the following 15 days, her sinus
rhythm changed into atrial fibrillation. The 24-hour
dynamic electrocardiogram taken on the 35th day af-
ter operation showed atrial fibrillation with 107 ven-
tricular premature beats and 24 atrial premature
beats. ECG taken on the 60th day revealed atrial
fibrillation with low T wave inIl , I ,aVF,V5~V6
and reversed T wave in V4~V6, ST segment depres-
sion in V5~V6 by 0.05 mV. The UCG showed LAD
38 mm,LVDd 42 mm,RA 38 x45 mm,RVD 21
mm,EF 62% ,FS 32% , During the follow-up peri-
od, spironolactone and carvedilol were administrated
for left ventricular dysfunction. ACE inhibitors were
withheld in view of renal impairment.

DISCUSSION

ES is defined as recurrent, hemodynamically
destabilizing ventricular tachycardia or ventricular
fibrillation, occurring two or more episodes over a
24-hour period, and usually requiring electrical car-
dioversion or defibrillation'”. Five clinical syndromes
of electrical storm have been described ?. These in-
clude; polymorphic VT/VF associated with myocar-
dial ischemia or infarction; monomorphic VT in pa-
tients with structural heart disease; sustained non-
syncopal monomorphic VT; recurrent VI/VF with
syncope or cardiac arrest; and arrhythmia with de-
layed repolarization (torsades de pointes).

Based on the previous studies, ES is found to
occur most often in patients with coronary artery dis-
ease, including those with prior myocardial infarc-
tion, left ventricular dysfunction, and ventricular di-
latation'*. Although the exact mechanisms in trigger-
ing and termination of electrical storms are not well
elucidated®’ | it seems that three main mechanisms of
arrhythmogenesis—re-entry, trigger activity and au-
tomatism—have all been implicated. Some evidence
showed that chronic stretch of the scarred or viable
myocardium changes the action potentially and facili-
tates the development of early and late after depolar-
izations!®,

This effect, called mechanical-electrical feedback,
most frequently initiates both the triggered activity
and re-entry tachycardias . Moreover, various un-
derlying factors ' such as myocardial ischemia®’,

, surgery?’ (especially after or-

cardiomyopathy 1!
gan transplantation), drugs such as dobutamine,

ICD implantation'®’| recent worsening heart failure,
neurohumoral disturbances and electrolytic abnor-
malities, may favor electrical instability and trigger
ES in these patients. Some evidence indicates that it
can be triggered by various factors including hy-
pokalaemia and hypomagnesaemia. In this case, ES
occurred in a patient with severe valve disease,
which was rarely described before. We postulated
that the recent worsening heart failure, which was
induced by the severe pathological changes of the
valves, activated the sympathetic nervous system,
initiating ES.

In the treatment of ES, both prompt identification
of the potential triggering factors and immediate
management has major clinical significance. Once
the patient is in cardiac arrest with pulseless VT or
VF, electrical cardioversion or defibrillation is a
priority. Then attempts must be made to find under-
lying causes and prevent further episodes. In this
case, when the patient suffered from ES, immediate
cardiopulmonary resuscitation was performed, which
ensured the fundamental blood supply for the heart,
the brain, the lung and other organs and avoided the
development of severe complications. Then intra-
venous infusion of the beta-blockade agents, esmolol
and betaloc combined with milrinone and dopamine
was carried out to suppress the recurrent VI/VF and
improved the cardiac function, which made the fol-
lowing operation feasible. From the case, we also
found that conventional antiarrhythmic therapy is not
the priority choice of treatment for ES because intra-
venous infusion of cordarone and lidocaine proved
futile. These results are coherent to the previous
studies which showed that treatment of ES with con-
ventional antiarrhythmic drugs often yield a poor
outcome®*, The unfolding scenario is swift and des-
perate. Patients repeatedly go into VF, who are giv-
en antiarthythmic medication serially, and receive
repeated electrical shocks in an attempt to cardiovert
the arrhythmia. Despite these efforts, most ES pa-
tients die—many within minutes or hours—especially
if they have had a recent myocardial infarction or
ongoing myocardial ischemia. However, sympathetic
blockade may have a beneficial effect because in-
creased sympathetic activity has been proved to be
implicated in the generation of electrical storm . In
this case, as well as previous studies, the beta-
blockade agents, could reduce the occurrence of
Es[13-15i‘

In the management of the patient with electrical
storm, the most importance thing is timely identifi-
cation and treatment aiming at the underlying causes
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of ES4. In this setting, the patient with rheumatic
valve disease had an unexpected ES perhaps due to a
recent worsening valves and heart failure. The VT/
VF were stepped down after intravenous betaloc in-
jection, but premature ventricular beats frequently
appeared which indicated the patient would be still at
risk of sudden death if the valves replacement oper-
ation was not carried out. So we took a great risk to
perform the heart surgery. At last it turned out that
the electrical storm disappeared and the cardiac func-
tion improved after mitral and aortic valves replace-
ment and tricuspid valve annuloplasty. Over the 6
months of follow-up period, the patient was moni-
tored and did not report the reoccurrence of VI/VF
symptoms.
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