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1. Introduction
Cardiac resynchronization therapy (CRT) devices are

2. Case Report

commonly implanted for the treatment of heart failure

We present the case of a negative effect of

refractory to pharmacological therapy. However,

biventricular pacing on right ventricular (RV)

almost 30% of candidates continue to fail to respond

function. A 67-year-old man with heart failure (HF),

(“non-responder”) or even worsen after implantation

left ventricular ejection fraction (LVEF) =35% due to

(“negative-responder”), and this is due to different

ischaemic cardiomyopathy, in NYHA class II-III,

mechanisms.

with LBBB (QRS 160 msec) underwent cardiac
resynchronization therapy (CRT-D bipolar LV lead

Keywords: Biventricular pacing; Heart failure; Right

positioned in lateral coronary vein branch, targeting a

ventricular function; Left ventricular assist device;

hypokinetic wall, Figure 1). At follow-up, several

QRS duration

hospitalizations for recurrent episodes of HF were
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recorded, with a progressive worsening of right
ventricular function.

Figure 1: Cardiac Resynchronization Therapy (CRT) leads positioning at chest X-ray.

Patients was transferred to our Unit in December 2014 with inotropic support (dobutamine infusion).
The ECG showed HR 59bpm with biventricular pacing (Figure 2).

Figure 2: Different programs of LV-RV interval for CRT optimization.
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echocardiography
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(TTE)

showed

3. Discussion

severely dilated left atrial volume (110ml/mq),

According to the guidelines of European Society of

severely dilated and hypokinetic LV with apex

Cardiology, CRT is recommended for symptomatic

akinesia, LVEF =15%. RV dysfunction (TAPSE

patients with QRS duration ≥150 msec and LBBB

13mm, DTIs 6cm/s, shortening fraction 11%), with

QRS morphology and with LVEF ≤35% despite

pulmonary hypertension (sPAP 59mmHg). The

optimal medical therapy. Positive clinical effects of

patient was considered not eligible for left ventricular

CRT are mediated by a significant reduction of LV

assist device (LVAD) due to RV dysfunction.

volumes (reverse remodeling),

improvement

of

prognosis and quality of life [1].
CRT optimization was attempted, testing different
programs of LV-RV interval (figure 2), without any

When the patient underwent CRT was in II - III

QRS narrowing. We turned off the biventricular

NYHA class, in sinus rhythm with reduced EF

stimulation prolonging the AV delay to allow intrinsic

(35%), with QRS duration of 160 msec and LBBB

conduction to ventricles, thus obtaining a slight

morphology (despite not fulfilling all the Strauss

narrowing of QRS to pre-existing LBBB morphology

criteria [2]).

with a duration of 160msec. TTE showed no acute
improvement of LV or RV function. The patient was

However, over two decades after the introduction

dismissed with the following therapy: Bisoprolol

of CRT, ∼30% of candidates continue to fail to

2.5mg BID, Furosemide 50mg BID, Spironolactone

respond (“non-responder”) or even worsen after

100mg, Amiodarone 200mg, and Warfarin. One

implantation (“negative-responder”)

month later, the patient was readmitted to our hospital

causes may be related to the wrong selection of the

for clinical evaluation. TTE showed severely dilated

patient (pacing an underlying narrow QRS; RV severe

atrial volume (102 ml/mq), severely dilated and

dysfunction),

hypokinetic LV with apex akinesia, LVEF = 13%.

(lacking of coronary venous branches in the pacing

Increase of filling pressure (E/e’=8, restrictive pattern,

target area with suboptimal LV pacing; wide fibrotic

pulmonary diastolic gradient 21mmHg). RV with

scar in the site of LV pacing with delayed

normal ejection fraction (TAPSE=18mm, DTIs

conduction),

9cm/s), shortening fraction (35%) and normal

(biventricular pacing < 90%; suboptimal A-V or V-V

Myocardial Performance Index (0.25-0.3). sPAP

timing). Moreover, several retrospective studies have

55mmHg.

postulated harmful effect of CRT on the RV and on

anatomo-functional

or

pacing

[3, 4]. Main

characteristics

programming

issues

the tricuspid valve. In particular, insertion of a lead
Therefore, following RV recovery, the patient

across the tricuspid valve can be complicated by

underwent successful LVAD implantation. Five years

perforation of valve leaflets, interference with

later, the patient is in NYHA class II, in good clinical

papillary muscle function and adhesion of valve tip to

conditions.

the device due to fibrous tissue

5

. All these

mechanisms can develop, in a subset of patients with
remodeled RV, a mechanical increase in tricuspid
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regurgitant volumes with consequent further RV

ventricular contribution to right ventricular function,

dilatation, and haemodynamic deterioration [ 4, 5]. In

the latter having a pivotal role in advanced heart

our case the RV function worsened after upgrading

failure therapy.

form ICD to CRT-D and then recovered to normal
parameters after switching off the biventricular

Conflicts of Interest: Authors have no conflicts to

stimulation, suggesting a specific detrimental effect of

disclose.

CRT on RV function, regardless the presence of the
RV lead. Following the recovery of RV function,
persisting poor LV function, we were able to implant
a

LVAD,

obtaining

a

significant
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