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A case of CRT super-responder using fusion pacing
without right ventricular lead: a 5 year follow-up
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Abstract: Introduction — Several studies evaluated left ventricular only pacing in patients with classical CRT with similar
outcomes compared to biventricular pacing, but few data exist about CRT using bicameral devices with only 2 leads right
atrium/left ventricle (RA/LV). Case report — Ve present the case of a 42 y.o. male with idiopathic dilated cardiomyopathy,
left bundle brunch block and symptoms of NYHA Il class heart failure. Echocardiography showed severe global hypokinesia,
EF 28 %, and mechanical dyssynchrony.With no evidence of ventricular arrhythmias and normal AV conduction, the patient
had class | indication for CRT and was implanted with a bicameral pacemaker with only 2 leads RA/LV. At 3 months follow-
up: echo examination showed important LV remodeling (EF 46%) and clinical improvement of NYHA class; same results
were seen during the 5 years follow-up. This case report shows that bicameral pacemaker with only RA/LV leads may be
considered an alternative to classic CRT in selected patients, as we showed in a recent small study'. We hoped that future
large multicenter studies can better assess indications, efficiency and advantages for CRT using dual chamber RA/LV pacing.
Keywords: cardiac resynchronization therapy, synchronized left ventricular pacing, left ventricle only pacing.

Rezumat: Introducere - Stimularea unica de ventricul stang a fost evaluata in cateva studii la pacientii care au beneficiat
de terapie de resincronizare cardiaca clasica (TRC) comparativ cu stimularea biventriculard, dar putine date exista despre
TRC utilizdnd stimulatoare bicamerale cu doar 2 sonde la nivel atriu drept/ventricul sting (AD/VS). Prezentare de caz
- pacient, 42 de ani, diagnosticat cu cardiomiopatie dilatativa idiopatica, bloc major de ramura stianga si simptome de insufici-
enta cardiaca (IC) NYHA Ill. Ecocardiografic — hipokinezie globala severa, FE = 28%, parametrii de asincronism mecanic pre-
zenti. Avand conducere atrioventriculara normala si fara istoric de aritmii ventriculare, pacientul a beneficiat de TRC utilizind
un stimulator bicameral cu 2 sonde la nivel AD/VS. La 3 luni post implant s-a constatat ecografic o remodelare importanta
aVS (FE 46%) si ameliorarea simptomelor de IC; aceleasi rezultate s-au pastrat si la 5 ani postimplant. Aceasta prezentare
sustine ca resincronizarea bicamerala AD-VS poate reprezenta o alternativa la stimularea triplucamerala la pacientii selectati,
asa cum am demostrat intr-un studiu publicat recent'. Sunt necesare studii multicentrice mari pentru a realiza o analiza a
costurilor si o evaluare complexa a acestei strategii.

Cuvinte cheie: terapie de resincronizare cardiaca, stimulare cu fuziune, stimulare unica de ventricul stang.

INTRODUCTION

ESC guidelines on cardiac pacing and resynchronizati-
on therapy recommends LV only pacing in non-pace-
maker dependent patients to decrease the cost and
complexity of the procedure and increase the longe-
vity of the device, particularly appealing in children and
young adults?.

In this report, we describe the case of a patient with
idiopathic dilated cardiomyopathy associated with
left bundle branch block and echocardiographic evi-
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dence of mechanical dyssynchrony but normal atrio-
ventricular (AV) conduction, who met the criteria for
CRT, in whom a bicameral pacemaker with 2 leads ri-
ght atrium/left ventricle was implanted (RA-LV CRT).
We also briefly review several studies in which safety
and efficiency of LV pacing were analyzed in patients
with biventricular pacing (BiV) by switching to LV only
mode. To the best of our knowledge, this is the first
case report regarding dual chamber RA-LV CRT.
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CASE REPORT

A 42 years old male, smoker, hypertensive, was ad-
mitted to our clinic with symptoms of NYHA Ill class
heart failure (HF). Physical examination revealed nor-
mal blood pressure 130/80 mmHg, llI/VI systolic mur-
mur in the mitral area, moist crackles halfway up bila-
terally and lower extremity pitting edema. Laboratory
tests showed normal renal and hepatic function but
with impaired glucose tolerance. The electrocardio-
gram performed at admission showed sinus rhythm
with a pattern of left bundle branch block and a QRS
complex of 160 ms (Figure |.a).The ECG Holter mo-
nitoring showed an average heart rate of 73 b/min, wi-
thout evidence of ventricular arrhythmias.

Transthoracic echocardiography revealed important
LV dilatation: LV end diastolic diameter (LVEDD) 65
mm, end diastolic volume (EDV) 244 ml; severe global
LV hypokinezia, ejection fraction (EF) 28 %; mild func-
tional mitral regurgitation, moderate left atrium dilata-
tion — 80 ml and type | diastolic dysfunction. Echocar-
diographic parameters of asynchrony were assessed
with evidence of: intraventricular dyssynchrony (Figure
2.a) - septal to posterior wall motion delay (SPWMD)
375 ms; atrioventricular dyssynchrony (Figure 3.a) -
duration of left ventricular filling in relation with the
cycle lenght (dFT) 27%; septal flash in apical 4-chamber
view (Figure 4.a).

Coronary angiography was performed and coro-
nary artery disease was exluded.

Bicameral RA/LV pacemaker was implanted using
direct punction of left subclavian vein without incision,
with following steps: |. the LV lead was the first to be
implanted after performing coronary sinus (CS) veno-
gram using balloon catheter (Figure 6.2), a LV bipolar
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lead was placed into a lateral branch of the CS (Figure
6.b); 2. incision and fixation LV lead (consecutive sub-
cutaneous pocket dissection); 3. bipolar RA lead (pas-
sive fixation/ appendage).

The AV p/s interval was programmed at 130/100 ms
in order to allow native RV depolarization and to pre-
excite LV.The ECG post implant (Figure |.b) showed
right axis deviation + 100 degree (from -30 degree),
QRS complex 120 ms (from 160 ms), with rS pattern
inVlI.

In-hospital treatment with loop diuretic, aldostero-
ne antagonist, ACE inhibitor and betablocker was con-
tinued after discharge. Heart rate management was
easily obtained using only betablocker and complete
ventricular capture close to 100% was achieved at dis-
charge.

At 3 months follow-up the patient, although in
NYHA functional class Il, was hospitalized for reevalu-
ation. The PM interrogation showed ventricular pacing
99%, without episodes of VT or SVT.Ventricular captu-
re was also assessed by ECG Holter monitoring which
excluded pseudofusion beats.

The echography revealed important revers remo-
deling of LV (Figure 5) with EDV 170 ml (from 244 ml)
with increased EF 46% (from 28%), and improvement
in atrioventricular and intraventricular asynchrony pa-
rameters (Figure 2.b, 3.b, 4.b). We performed exercise
test (Bruce Protocol using cycle ergometer): the exer-
cise time was 07:16 min, maximum exercise load was
160 Watts (6.7 METS), maxim heart rate |18 b/min
(in treatment with betablocker), without loss of cap-
ture during the exercise. The patient was discharged
maintaining the same PM programming and the same
treatment.
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Figure 1A. ECG performed at first admission: sinus rhythm with normal atrioventricular conduction (PR interval 180 ms), left budle branch block (QRS
160 ms). B. ECG performed after implantation: sinus rhythm, AV paced/sensed interval = 130/100 ms; atrial sensing followed by ventricular capture; R wave

in leads V1,V2 and negative QRS complex inV5,V6,D1,avL.
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Figure 2A. Parasternal long axis view, M mode, before implantation: septal to posterior wall motion delay (SPWMD) = 374 ms4. SPWMD cut-off value
>130 ms = Intraventricular dyssynchrony. B. Parasternal long axis view, M mode, after implantation: SPWWMD = 66 ms.

Figure 3A. Apical 4 chamber view, pulsatile mitral valve Doppler before implantation: E wave fused with A wave, diastoling filling time (dFT)3 = 27 %3. Cut
off value for dFT in relation with the cycle length <40% of the cycle, representing severe AV dyssynchrony. B. Apical 4 chamber view, pulsatile mitral valve

Doppler after implantation: dFT = 41%.

Figure 4A. Apical 4 chamber view, anatomical M-mode through septum and lateral wall, before implantation:in red - septal flash. B. Apical 4 chamber view,
anatomical M-mode through septum and lateral wall, after implantation: no septal flash.

EF{A-L)
EF{MOD)

ESV(MOD)
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Figure 5. Apical 4 chamber view, 3 months after implantation: EF 46%
(monoplane Simpson method).
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The patient was evaluated at 6 months and yearly
after; with a total follow-up period of 5 years since
the CRT was performed. Ecocardiography, Holter ECG
monitoring and exercise test were done at every ad-
mission in the hospital. The revers remodeling process
of LV was maintained over time, at 5 year follow-up
the patient had mild global hipokinesia, with EF 45%
and EDV 156 ml, no worsening of mitral regurgitation
and left atrium dilatation was noted since basal eco-
cardiography. Holter ECG monitoring showed ventri-
cular paced rhythm 99%, without episodes of VT or
SVT. The annual exercise tests performed revealed
good exercise tolerance. Mean exercise time was 5.9
* 2.7 min with an exercise load of 158 * 14 Watts
and a maximum heart rate of 119 + 12 bpm (under
betablocker). Loss of ventricular capture occurred in
2 of the exercise tests and was due to physiological
shortening of the PR interval. The adaptive AV interval
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Figure 6A. Antero-posterior fluoroscopy view: balloon catheter venography showing the coronary sinus with a good lateral branch. B. Antero-posterior
fluoroscopy view showing the 2 bipolar leads: one in the right atrium appendage and the other in the lateral branch of the coronary sinus.

was shortened and several modulation rate parame-
ters were changed, such as activity sensor threshold,
slope and reaction time, and the exercise tests were
repeated without loss of capture.

Pharmacological therapy readjustments were made
during the 5 year follow-up. Oral antidiabetes treat-
ment with glimepiride was introduced in the second
year of follow-up since the patient developed type 2
diabetes mellitus. Treatment with loop diuretic, aldost-
erone antagonist, ACE inhibitor and betablocker was
continued since baseline in stable doses.

DISCUSSIONS

Several studies assessed the efficiency of LV only pacing
in CRT. BELIEVE study states that LV pacing is both
safe and feasible, with a significant increase of EF at
2 months follow-up and a similar percentage of res-
ponders to LV only pacing as compared to BiV pacing’.
B-LEFT HF trial also supports that LV only pacing is
non inferior to BiV pacing regarding the clinical and
echocardiographic response®.

The superiority of BiV pacing over LV pacing re-
mains uncertain, but the rate still high of non-respon-
ders to classical CRT made reasonable LV only pacing
as an alternative to BiV pacing in selected patients.
GREATER-EARTH study is a multicenter, double-blind,
cross-over trial in which 211 patients from | | centers
were randomized for LV only pacing followed by BiV
pacing or vice-versa for consecutive 6 months periods.
The study concluded that LV pacing is not superior to
BiV pacing, but a respective 21% of patients who did
not respond clinically and 7% of patients who did not
respond ecocardiographycal to BiV pacing responded
to LV pacing mode’.

Both clinical and experimental studies have shown
that RV pacing leads to ventricular dyssynchrony with

detrimental effects on cardiac structure and function.
Recent DANPACE trail concluded that no association
between the amount of RV pacing and clinical outcome
was observed in patients with preserved EF, however
the extent of the long-term clinical effects of RV pacing
in patients with normal ventricular function are still
scarce and subject to future investigation®’. RV pacing
worsens mechanical ventricular dyssynchrony in pati-
ents with low EF'®'". RV activation duration seems to
be different in patients with HF during RV pacing, CRT
with biventricular pacing or CRT using only LV only
pacing. In patients with HF, normal RV free wall activa-
tion in intrinsic rhythm indicates normal right bundle
brunch mediated depolarization; during RV pacing alo-
ne or with CRT-BiV, the LV was vulnerable to develop
activation delays. LV only pacing can avoid perturbati-
on of RV electrical perturbation'?. In support of this
idea, adapted CRT algorithm provides synchronized
LV pacing to produce fusion with the intrinsic depo-
larization in patient with normal AV conduction. The
adaptive CRT trial states that synchronized LV pacing
has better clinical outcomes compared to echocardio-
graphic optimized Biv pacing'.

Few data are available regarding CRT using bicame-
ral devices with only 2 leads RA/LV.This option to clas-
sical CRT is understudied despite numerous potential
advantages (less material, reduced procedural time,
potential cost benefits). A recent small study' on CRT
using only RA/LV pacing in patients with idiopathic di-
lated cardiomyopathy showed a positive outcome and
increased EF after an average follow up of 29.3+14.6
months. It is hoped that future multicenter studies can
better assess indications, efficiency and advantages for
dual chamber RA/LV pacing.
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