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Cardiac transplantation in a patient with emotionally triggered implantable 
cardioverter defi brillator storms

Abstract The implantable cardioverter defi brillator (ICD) 
may be responsible for psychological disorders especially 
among patients experiencing multiple shocks. An associ-
ated hyperadrenergic state (e.g., anger, anxiety) may trigger 
malignant ventricular arrhythmias repeatedly treated by 
ICD shocks, entertaining a “vicious circle” often diffi cult 
to interrupt. Despite aggressive cardiac and psychological 
therapeutic efforts, this condition may be refractory, fi nally 
leading to heart transplantation, as described in this case 
report.
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Introduction

The implantable cardioverter defi brillator (ICD) is cur-
rently a recognized and effective therapy in rescued patients 
after sudden cardiac death (SCD) or at high risk of poten-
tially lethal ventricular arrhythmias.1 The implantation of 
such devices can be followed by psychological disturbances, 
such as major depressive episodes, or panic disorders, 
requiring specialized psychological support according to its 
severity.2 The following report emphasizes how some 
patients, after receiving an ICD shock, may become very 
fearful about sustaining more shocks. This growing appre-
hension may trigger ventricular arrhythmias and thus storms 
of ICD shocks, draining the ICD and potentially resulting 
in severe myocardial damage, leading to cardiogenic shock 
requiring urgent cardiac transplantation, as occurred in 
our case.

Case report

The workup of a 64-year-old man, complaining of palpita-
tions and recurrent blackouts, showed an idiopathic dilated 
cardiomyopathy with a reduced left ventricular systolic 
function (LVEF: 40%). Following 24-h ECG recordings 
and electrophysiological study, fast and sustained unifocal 
ventricular tachycardias (VT) (250/min) were identifi ed as 
the likely cause of syncope, leading to the implantation of 
an ICD (Guidant Ventak PR 12MDR 1851; Guidant, Zug, 
Switzerland).

Several days later, the patient experienced a couple of 
appropriate ICD-shocks, responsible for an outbreak of 
anxiety regarding impending shocks. The information 
retrieved from the ICD displayed adequate shocks follow-
ing unsuccessful overdrive therapies of sustained VT. 
Despite an underlying marked sinus bradycardia (due to 
associated sinus node dysfunction and high beta blocker 
dosage: Fig. 1c), each event (Fig. 1b) was triggered by sinus 
tachycardia (Fig. 1a), always taking place in nerve-racking 
circumstances, suggesting major adrenergic discharges 
preceding the episodes. Due to ongoing appropriate 
ICD-shocks, despite maximal antiarrhythmic therapy (com-
bination of amiodarone and beta-blockers), triggering 
factors such as long QT syndrome and metabolic disorders 
or channelopathies were also ruled out. The patient became 
increasingly fearful about sustaining more shocks despite 
adequate psychiatric support (psychotherapy besides anti-
depressant and anxiolytics regimens). A few weeks later 
this emotional aggravation triggered, following an argu-
ment, a storm of VT and ICD shocks. The unceasing shocks 
(up to 10 repetitive shocks) drained the ICD and probably 
resulted in severe myocardial damage, fi nally leading to 
a cardiogenic shock necessitating, as a last therapeutic 
resource, urgent cardiac transplantation. At the 9-month 
post-transplantation follow-up visit the patient was fully 
satisfi ed with his cardiological and his psychological 
condition.

Received: November 28, 2006 / Accepted: March 30, 2007

Used Mac Distiller 5.0.x Job Options
This report was created automatically with help of the Adobe Acrobat Distiller addition "Distiller Secrets v1.0.5" from IMPRESSED GmbH.You can download this startup file for Distiller versions 4.0.5 and 5.0.x for free from http://www.impressed.de.GENERAL ----------------------------------------File Options:     Compatibility: PDF 1.2     Optimize For Fast Web View: Yes     Embed Thumbnails: Yes     Auto-Rotate Pages: No     Distill From Page: 1     Distill To Page: All Pages     Binding: Left     Resolution: [ 600 600 ] dpi     Paper Size: [ 595.276 785.197 ] PointCOMPRESSION ----------------------------------------Color Images:     Downsampling: Yes     Downsample Type: Bicubic Downsampling     Downsample Resolution: 150 dpi     Downsampling For Images Above: 225 dpi     Compression: Yes     Automatic Selection of Compression Type: Yes     JPEG Quality: Medium     Bits Per Pixel: As Original BitGrayscale Images:     Downsampling: Yes     Downsample Type: Bicubic Downsampling     Downsample Resolution: 150 dpi     Downsampling For Images Above: 225 dpi     Compression: Yes     Automatic Selection of Compression Type: Yes     JPEG Quality: Medium     Bits Per Pixel: As Original BitMonochrome Images:     Downsampling: Yes     Downsample Type: Bicubic Downsampling     Downsample Resolution: 600 dpi     Downsampling For Images Above: 900 dpi     Compression: Yes     Compression Type: CCITT     CCITT Group: 4     Anti-Alias To Gray: No     Compress Text and Line Art: YesFONTS ----------------------------------------     Embed All Fonts: Yes     Subset Embedded Fonts: No     When Embedding Fails: Warn and ContinueEmbedding:     Always Embed: [ ]     Never Embed: [ ]COLOR ----------------------------------------Color Management Policies:     Color Conversion Strategy: Convert All Colors to sRGB     Intent: DefaultWorking Spaces:     Grayscale ICC Profile:      RGB ICC Profile: sRGB IEC61966-2.1     CMYK ICC Profile: U.S. Web Coated (SWOP) v2Device-Dependent Data:     Preserve Overprint Settings: Yes     Preserve Under Color Removal and Black Generation: Yes     Transfer Functions: Apply     Preserve Halftone Information: YesADVANCED ----------------------------------------Options:     Use Prologue.ps and Epilogue.ps: No     Allow PostScript File To Override Job Options: Yes     Preserve Level 2 copypage Semantics: Yes     Save Portable Job Ticket Inside PDF File: No     Illustrator Overprint Mode: Yes     Convert Gradients To Smooth Shades: No     ASCII Format: NoDocument Structuring Conventions (DSC):     Process DSC Comments: NoOTHERS ----------------------------------------     Distiller Core Version: 5000     Use ZIP Compression: Yes     Deactivate Optimization: No     Image Memory: 524288 Byte     Anti-Alias Color Images: No     Anti-Alias Grayscale Images: No     Convert Images (< 257 Colors) To Indexed Color Space: Yes     sRGB ICC Profile: sRGB IEC61966-2.1END OF REPORT ----------------------------------------IMPRESSED GmbHBahrenfelder Chaussee 4922761 Hamburg, GermanyTel. +49 40 897189-0Fax +49 40 897189-71Email: info@impressed.deWeb: www.impressed.de

Adobe Acrobat Distiller 5.0.x Job Option File
<<     /ColorSettingsFile ()     /LockDistillerParams false     /DetectBlends false     /DoThumbnails true     /AntiAliasMonoImages false     /MonoImageDownsampleType /Bicubic     /GrayImageDownsampleType /Bicubic     /MaxSubsetPct 100     /MonoImageFilter /CCITTFaxEncode     /ColorImageDownsampleThreshold 1.5     /GrayImageFilter /DCTEncode     /ColorConversionStrategy /sRGB     /CalGrayProfile ()     /ColorImageResolution 150     /UsePrologue false     /MonoImageResolution 600     /ColorImageDepth -1     /sRGBProfile (sRGB IEC61966-2.1)     /PreserveOverprintSettings true     /CompatibilityLevel 1.2     /UCRandBGInfo /Preserve     /EmitDSCWarnings false     /CreateJobTicket false     /DownsampleMonoImages true     /DownsampleColorImages true     /MonoImageDict << /K -1 >>     /ColorImageDownsampleType /Bicubic     /GrayImageDict << /HSamples [ 2 1 1 2 ] /VSamples [ 2 1 1 2 ] /Blend 1 /QFactor 0.9 >>     /CalCMYKProfile (U.S. Web Coated (SWOP) v2)     /ParseDSCComments false     /PreserveEPSInfo false     /MonoImageDepth -1     /AutoFilterGrayImages true     /SubsetFonts false     /GrayACSImageDict << /VSamples [ 2 1 1 2 ] /HSamples [ 2 1 1 2 ] /Blend 1 /QFactor 0.76 /ColorTransform 1 >>     /ColorImageFilter /DCTEncode     /AutoRotatePages /None     /PreserveCopyPage true     /EncodeMonoImages true     /ASCII85EncodePages false     /PreserveOPIComments false     /NeverEmbed [ ]     /ColorImageDict << /HSamples [ 2 1 1 2 ] /VSamples [ 2 1 1 2 ] /Blend 1 /QFactor 0.9 >>     /AntiAliasGrayImages false     /GrayImageDepth -1     /CannotEmbedFontPolicy /Warning     /EndPage -1     /TransferFunctionInfo /Apply     /CalRGBProfile (sRGB IEC61966-2.1)     /EncodeColorImages true     /EncodeGrayImages true     /ColorACSImageDict << /VSamples [ 2 1 1 2 ] /HSamples [ 2 1 1 2 ] /Blend 1 /QFactor 0.76 /ColorTransform 1 >>     /Optimize true     /ParseDSCCommentsForDocInfo false     /GrayImageDownsampleThreshold 1.5     /MonoImageDownsampleThreshold 1.5     /AutoPositionEPSFiles false     /GrayImageResolution 150     /AutoFilterColorImages true     /AlwaysEmbed [ ]     /ImageMemory 524288     /OPM 1     /DefaultRenderingIntent /Default     /EmbedAllFonts true     /StartPage 1     /DownsampleGrayImages true     /AntiAliasColorImages false     /ConvertImagesToIndexed true     /PreserveHalftoneInfo true     /CompressPages true     /Binding /Left>> setdistillerparams<<     /PageSize [ 576.0 792.0 ]     /HWResolution [ 600 600 ]>> setpagedevice



350 

Discussion

Numerous ICD trials have reported fairly high acceptance 
of these devices by patients and relatives.3,4 However, 
anxiety, anger, depression, panic attacks, and agoraphobia 
have been recorded up to 50%.5

Among survivors of SCD, ICD is associated with similar 
or superior quality of life compared to standard antiar-
rhythmic drug therapy, in absence of repetitive ICD shocks.6 
In line with previous studies,7,8 our case highlights the role 
of psychological distress as a trigger for malignant arrhyth-
mias, through adrenergic discharge, thereby favoring shocks 
in ICD patients, fi nally impairing their quality of life. In 
these particular situations, psychological counseling, cogni-
tive behavioral therapy, relaxation therapy, or meditation 
may play a major role in patient’s management, and should 
therefore always be attempted in such psychological unsta-
ble patients.

To the best of our knowledge, this is the fi rst described 
case where the indication for heart transplantation was 
defi ned by a device-induced myocardial failure and not by 
the underlying primitive cardiac disorder. As cardiac trans-

plantation can hardly be considered as a standard option 
for the management of patients with refractory ICD shocks, 
the effectiveness of left cardiac sympathetic denervation 
associated with high doses beta-blocker therapy could be 
questioned in this condition. By analogy with the short-term 
effectiveness of this procedure in long QT syndrome,9 a 
reduction in catecholamine infl uence on the heart by this 
denervation could reduce arrhythmic events also in ICD 
patients.

In conclusion, our case suggests that ICD patients who 
experience frequent shocks are at increased risk of psycho-
logical disorders, which can, at the extreme, be responsible 
for an ICD-induced cardiogenic shock, urging for cardiac 
transplantation, which fi nally should be considered as an 
early therapeutic option for similar patients with refractory 
arrhythmia-induced unbearable shocks.
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internal shock delivered by the 
ICD (arrow). Patient’s 
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bradycardia at 40 bpm with 1st 
degree AV block (c)
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