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Case Report 
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Abstract: Although cardiac resynchronization therapy (CRT) reduces morbidity and mortality and 

reverses left ventricular (LV) remodeling in heart failure patients with LV electrical dyssynchrony, 

induced proarrhythmia has been reported. The mechanism of CRT-induced proarrhythmia remains 

under debate. In this case report, a description of how a LV pacing induced polymorphic ventricular 

tachycardia immediately after the initiation of CRT has been reported. Changing the pacing 

configuration using a multipoint pacing stimulation, we can assume that VTs induced are related 

to the reentry mechanism facilitated by the unidirectional block. As a result, MPP pacing 

configuration near the scar area avoid the onset of a unidirectional block with the establishment of 

the reentry phenomenon thus avoiding induced VTs.  

Keyword: electrophysiology 

 

1. Introduction 

Cardiac resynchronization therapy (CRT) reduces morbidity and mortality and reverses left 

ventricular (LV) remodeling in heart failure patients with LV electrical dyssynchrony and systolic 

impairment [1,2]. CRT alone demonstrated to decrease sudden death according to the remodeling 

properties on left ventricle and to the reduction of ventricular arrhythmias [3].  

Despite this, CRT induced proarrhythmia has been reported as a clinically serious, rare, and 

unpredictable phenomenon [4,5]. The mechanism of CRT-induced proarrhythmia remains under 

debate. The main reliable hypothesis seems to be that prolongation of the transmural dispersion of 

repolarization, by reversal of the activation sequence caused by LV epicardial pacing, might promote 

polymorphic TV [5,6] while others have indicated re-entry as the possible responsible mechanism of 

likely mechanism induced proarrhythmia [7]. Furthermore, the electrical storm induced by CRT-

pacing might be observed early after the implantation (3 days) [8] but a longer latent period (2 years) 

has been also described [9]. Independently to the delay of presentation, CRT-induced proarryhtmia 

is uncommon but life-threatening event after CRT implantation causing electrical storm and 

worsening of hemodynamic conditions. The early presentation of proarrhythmia seemed to be clearly 

related to CRT pacing, while a longer delayed electrical storm might be easily attributed to the 

progression of cardiomyopathy and worsening of heart failure condition.  

In this case report, a description of how a LV pacing induced polymorphic ventricular 

tachycardia immediately after the initiation of CRT has been reported. 

2. Case Presentation 

The patient is a 77year old man with systolic heart failure, depressed left ventricular function 

(30%), functional class NYHA III. In his clinical history , a chronic obstructive pulmonary disease 

emerged as well as a persistent atrial fibrillation (AF) treated with cardioversion in 2019 and a 

multivessel coronary artery disease treated with coronary angioplasty (PTCA) on MO and LAD.  
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On 2019, after recurrent fast ventricular tachycardia (TV) episodes, the patient has been 

implanted with an ICD in secondary prevention. He underwent placement of Abbott Fortify Assura 

1359QC with a right defibrillation lead Durata 7122Q. 

In 2022 after history of HF, hypocinetic cardiomyopathy with AF - not controlled frequency, an 

upgrade to CRTD implantation was programmed followed by the NAV ablation in order to reduce 

the elevated frequency of AF despite medical optimization (see Figure 1 for the correct position of 

electrocatheters after implantation). During the night, caused by an initial delirium , it has been 

initiated quetiapine and haloperidol in order to control the psychotic poussee. The day after the 

CRTD implantation, polymorphic ventricular tachycardia have been registered, initially treated with 

magnesium intravenously and an increment of bisoprolol dosage (see Figures 2 and 3). According to 

the hypothesis of a proarrhythmic damage due to the new LV stimulation, a check of the device has 

been performed but the mechanism of CRT-induced proarrhythmia remains unknown during the LV 

stimulation (single site, D1-M1 configuration).  

 

Figure 1. Thoracic Rx scan after the CRTD implantation: see the LV elettrocatheter in a postero-lateral 

vein of the coronary sinus. In the history of this patient has been described a coronary angioplasty of 

MO branch of the left circumflex. 
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Figure 2. The polymorphic arrhythmic activity in the 6-leads electrocardiogram after 2 two-day after 

implantation. During the evening, telemetric single-lead registration of polymorphic nsVT. 
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Figure 3. the polymorphic arrhythmic activity in. 

Although different poles have been tested, the LV stimulation was turned off. According with 

the clinical data available in the literature which tested the hypothesis that pacing with a left ventricle 

lead positioned on the epicardial scar can be a responsible mechanism and we tried to program the 

Multipoint Pacing Stimulation (MPP) from the left side, thus modifying the generated wavefront and 

the refractory period. With the new wavefront generated with the Multipoint Stimulation, ventricular 

tachycardia / electrical storm no longer occurred. The patient stopped the neurolectic drugs and a 

low dosage of amiodarone (600mg/week ) and bisoprolol have been started before the hospital 

discharge. During a long-term follow-up (12 months) no other TV episodes have been stored in the 

memory of the device.  

3. Discussion 

Potential pro-arrhythmic effects of CRT has been described in several previous experiences [4–

9] where biventricular and LV pacing are responsible of polymorphic and monomorphic VT although 

the mechanism of CRT-induced TV remains unclear. It has been observed as VT induced by CRT 

regarded patients with ischemic and non-ischemic cardiomyopathy. 

Several authors [6] believed that changing the activation sequence near the scar areas by the LV 

stimulation is responsible of the unidirectional block and reentry and might induce proarrhythmia . 

Others [8] have demonstrated that VT can be induced by stimulating on epicardial scar and 

managed with catheter ablation, identifying the intramyocardial reentry as the main mechanism.  

Almost surely LV pacing near the scar seems to be the primarily responsible of VT inducted. 

In our patient, according with the LV lead position related to the scar observed in the previous 

CAD episodes, seems to be very close to the first configuration tested in CRT stimulation (D1-M2). 

It should be postulate that the presence in therapy of haloperidol and quetiapine might be play 

a role in the determinism of proarrhythmmic effect. Previous reports [10–12] underlined as 

particularly for haloperidol , the risk of torsades de pointes seemed to be demonstrated especially for 

women and for intravenously administration. Less dangerous and proved was the effect on QT 

length for quetiapine, that seemed to determinate a QT shortening that might be also considered an 

indicator of proarrhythmic effect. In any case, the antipsychotic treatment has been withdrawn 

quickly after the polymorphic TV evidence and none drug has been infused intravenously. The 

quinidine-like effects of some antidepressant drugs (particularly tricyclic antidepressants) and 

antipsychotic drugs (particularly the phenothiazines) has normally provided as treatment of 

psychosis and depression in patients with major mental illness. This is especially true among elderly 

patients with pre-existing risk factors for corrected QT interval prolongation. Specifically, clinicians 
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treating elderly patients with antipsychotic and antidepressant drugs that may prolong the QTc 

interval should surely obtain a baseline ECG for elderly female patients with additional risk factors 

such as personal or family history of pre-syncope or syncope, electrolyte disturbances or 

cardiovascular disease. Elderly male patients are also subject to QTc interval prolongation when such 

risk factors are present.  

Since the patient had a fairly wide scar which also affected the proximal part of the catheter (M3-

P4), we can assume that the change of the pole was not sufficient to avoid the unidirectional block 

and initiation of the reentrant circuit. Our possible solution then it was to try an extended and wider 

wavefront stimulation created by the multipoint left ventricular pacing (MPP). The MPP is obtained 

when multiple pacing stimuli are delivered via a single quadripolar lead placed in a branch of the 

coronary sinus to achieve a biventricular pacing [13]. Recent clinical single-centre experiences [13,14] 

suggested as the MPP stimulation seemed to improve acutely the measures of dyssynchrony, the 

hemodynamic response obtained through a recruitment of a larger portion of the left ventricle, 

resulting in a more homogenous and flat propagation (see Figure 4). Asvestas et al [9] described as 

the MPP stimulation was able to suppress a proarrhythmic effect in a CRTD patients two years after 

the implantation of the device programming a larger front of stimulation (bipolar pacing proximal 4 

to RV coil). In the experience of Roque et al [8], 8 patients with proarrhythmic effect of CTRD in which 

a positive LV lead/scar relationship (in other words defined as a lead tip positioned on scar/border 

zone) were successfully treated by catheter ablation of the ventricular tachycardia.  

 

Figure 4. Different pulse propagation during biventricular pacing and MPP: MPP realizes the 

recruitment of a greater portion of left ventricle. Upper panel: activation map during BIV; Lower 

panel: activation map during best MPP. BIV=biventricular pacing ; MIPP: multipoint pacing. Printed 

with permission. 

In our patients we decided to reactivate LV pacing using 2 differently poles of the LV lead that 

have been activated simultaneously (D1-M2 – M3-P4). After this change the patient was monitored 

and no VTs has been recorded and treated (Figure 5). In our point of view the wider wave front 

generated by the MPP near the scar area can activated a larger part of the left ventricle determining 

a synchronization of the tissue. We can assume in our experience that VTs induced are related to the 

reentry mechanism facilitated by the unidirectional block. As a result, MPP pacing configuration near 

the scar area avoid the onset of a unidirectional block with the establishment of the reentry 

phenomenon thus avoiding induced VTs. 
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Figure 5. 12-leads electrocardiogram after riprogrammation in MPP of the devices. An absence of 

ventricular arrhythmias emerged. 

Finally, our clinical experience underlined as left pacing may determine a ventricular 

remodeling and can certainly lead to a clinical benefit for the patient. However, the detection area of 

the lead must be carefully evaluated also in relation to a possible scar. In our case, MPP stimulation 

certainly proved to be an excellent solution for the patient's outcome. 

According to the severity of electrical storm in those CRT implanted patients, the possibility of 

a arrhythmogenic effect of cardiac pacing should be identify. First of all, the identification of patients 

at risk might be screened with imaging technique (like cardioMRI able to discover areas of transmural 

myocardial fibrosis). Finally, the influence of LV lead position on determining the proarrhythmic 

effect has been clearly documented in the MADIT-CRT trial [15] in which an anterior position of LV 

lead was associated with a higher risk of arrhythmic events in comparison to a posterior or lateral 

locations. The explanation seemed to be obtained from the greater presence of myocardial infarction 

in patients in which the LV stimulation was located in the anterior wall. Finally, CRT patients that 

manifest an increment of ventricular arrhythmias early after the device implantation should be 

hospitalized for a longer time in order to monitorized the events. 
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