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Electrical storm in a patient with an implanted ICD as the first
sign of cardiac device-related endocarditis
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Abstract
The invention of implantable cardioverter-defibrillator
(ICD) devices has been of great use for many patients needing
correction of even the most life-threatening cardiac arrhythmias, although many complications are associated with their
implantation or function. Electrical storm is characterized by
the occurrence of three or more ventricular tachyarrhythmias
which require electrotherapy within 24 hours. It occurs in
about 10% to 20% of patients with ICD used for secondary

prevention of sudden cardiac death, while when implanted
for primary prevention its incidence is about 4%. It is linked
with a high mortality risk and increased rate of hospitalization, but it also can be a crucial symptom of lead-dependent
infective endocarditis (LDIE). Management includes ablation,
pharmacotherapy and reprogramming of the ICD.

CASE REPORT

was qualified for whole system removal with subsequent
subcutaneous ICD implantation with concomitant typical
antibiotic therapy.

A 72-year-old patient with heart failure with reduced left
ventricle ejection fraction and with previous lead-dependent
infective endocarditis (LDIE) treated with transvenous lead
removal with an implantable cardioverter-defibrillator (ICD)
experienced electrical storm. The patient was admitted to hospital and qualified for an ablation of the origin of ventricular
tachycardia. During the hospitalization the patient was also
diagnosed with lead-dependent infective endocarditis (LDIE)
on the basis of the presence of large vegetations observed in
transesophageal echocardiography and positive blood cultures.
Due to the dimensions of the vegetations (4 cm x 1.5 cm) he

Figure 1. Intrasurgical view of the vegetations.
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Figure 2. Intrasurgical view of the vegetations – a close-up.
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DISCUSSION
Although its definition is under ongoing debate, electrical
storm is characterized by the occurrence of three or more ventricular tachyarrhythmias which require electrotherapy within
24 hours. Its incidence is about 10% to 20% in patients with an
ICD used for secondary prevention of sudden cardiac death,
while when implanted for primary prevention its incidence
seems to be lower – about 4%. Electrical storm may occur
during acute myocardial infarction, during chronic coronary
syndrome, in the course of an inherited arrhythmic syndrome
or as the result of a structural heart disease.[1-3]
It was found that electrical storm has a high mortality risk in
a meta-analysis of 13 studies.[4] The risk is even higher in the case
of primary prevention compared to secondary prevention.[5]
It also increases the rate of hospitalization of ICD patients and
may strongly affect their quality of life.[1]
Management of an electrical storm includes ablation as
the best method of treatment, pharmacotherapy and reprogramming of the ICD.[3]
Our case sparks a debate whether electrical storm could
be a crucial symptom of LDIE and whether previous history
of LDIE and removal of a cardiac device due to it could be a
predictor that with another implanted device it could recur.
On the other hand, electrical storm could also be just a random
convergence – we believe that more studies including case
reports[6] on this topic should be conducted.
Also more aspects should be taken into consideration when
following with an implantation of a cardiac device – whether
the patient has a high chance of developing endocarditis due
to inadequate oral care, past history of endocarditis or having
experienced an electrical storm event.
References
1.

Electrical Storm: Incidence, Prognosis and Therapy
Antonio Sagone J Atr Fibrillation. 2015 Dec; 8(4): 1150.
Published online 2015 Dec 31. doi: 10.4022/jafib.1150

2.

The Evaluation and Management of Electrical Storm
Michael Eifling, MD, Mehdi Razavi, MD, and Ali
Massumi, MD Tex Heart Inst J. 2011; 38(2): 111–121.

3.

Burza elektryczna u pacjentów z kardiowerterem-defibrylatorem (ICD) – możliwości, zasady
postępowania, perspektywy na przyszłość Aleksandra Miszczak, Marcin Rosiak, Michał Chudzik,
Jerzy K. Wranicz Folia Cardiologica Excerpta 2013

75

4.

Amiodarone or an implantable cardioverter-defibrillator for congestive heart failure. Bardy GH,
Lee KL, Mark DB, Poole JE, Packer DL, Boineau
R, Domanski M, Troutman C, Anderson J, Johnson G, McNulty SE, Clapp-Channing N, Davidson-Ray LD, Fraulo ES, Fishbein DP, Luceri RM,
Ip JH; Sudden Cardiac Death in Heart Failure Trial (SCD-HeFT) Investigators. N Engl J Med. 2005
Jan 20;352(3):225-37. doi: 10.1056/NEJMoa043399

5.

Ventricular arrhythmia storms in postinfarction patients with implantable defibrillators for primary prevention indications: a MADIT-II substudy. Sesselberg
HW1, Moss AJ, McNitt S, Zareba W, Daubert JP, Andrews ML, Hall WJ, McClinitic B, Huang DT; MADIT-II
Research Group. Heart Rhythm. 2007 Nov;4(11):1395402. Epub 2007 Jul 17. doi: 10.1016/j.hrthm.2007.07.013

6.

Successful management of a case of electrical storm
due to invasive endocarditis. Hottkowitz C, Ammann
P, Kleger GR, Künzli A, Hack D, Rickli H, Maeder MT.
Can J Cardiol. 2012 Mar-Apr;28(2):245.e13-5. Epub 2012
Feb 2. doi: 10.1016/j.cjca.2011.12.009.

