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ABSTRACT

Background: Cardiac pacing is the best optional treatment for cardiac rhythm disturbances such as cardiac arrhythmias,
high grade atrioventricular (AV) block and heart failure (HF). Right ventricular apical (RVA) pacing in patients with normal
left ventricular heart, may stimulate HF and cardiomyopathy. The objective of this study was to dete rmine the frequency
of new-onset heart failure after right ventricular apical pacing in patients having normal left ventricular (LV) function.
Material and Methods: This prospective study was conducted from March 2017 to January 2019 in Chaudhry Pervaiz
Elahi (CPE) Institute of Cardiology, Multan Pakistan. Adult patients (n=50) who fulfilled the American College of
Cardiology (ACC) guidelines for permanent pacemaker (PPM) insertion and with normal LV function were included in
this study. Pacemaker was implanted in all patients under local anesthesia. All patients were followed up for six months
to determine the occurrence of heartfailure. 2-D echocardiography was done to determine heart failure at follow up in
pacemaker clinic.

Results: Mean age of the study participants was 50.53 + 6.75 years with male predominance. Mean pre-implantation
ejection fraction (EF%) was 55.4 + 4.2%. Main reason of PPM insertion was third degree AV block followed by right
bundle branch block (RBBB). Incidence of HF was 4% at 06 months’ follow-up. Mortality occurred onlyin 1 (2%) patient.
Conclusions: Right ventricular pacing is associated with risk of new onset heart failure in long term follow-up. In the
present study, HF developedin 4% patients in a follow-up period of six months.
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Introduction

Cardiac pacing is the best optional treatment for 3 Since decades, right ventricular apex is a suitable
cardiac rhythm disturbances such as cardiac  site for the conventional pacing. This is because
arrhythmias, high grade AV block and heartfailure.'*  endocardial pacing leads are stable and safe at RV

J Islamabad Med Dental Coll 2021



apical site. Patients with high degree AV block
require a cardiac pacemaker. Worldwide, every year
750,000 new cardiac pacemakers are being
implanted with one quarter of them in the USA
itself.*

In normal left ventricular heart, right ventricular
apical pacing may increase symptoms of heart
failure and cardiomyopathy.> Clinical and
experimental data shows RVA pacing may cause
development of left systolic
dysfunction.®Inashort-term study, Sa et al. showed

ventricular

that there were non-significant effects in patients
with normal LV function,” even though, the
development of LV dysfunction mechanism is still
not understood. This might be caused by age,
underlying disease spread and stimulation related
issues.®

The aim of the present study was to find out the
clinical and echocardiographiceffects of onsetheart
failure in right ventricular apex pacing in patients
treated for high degree AV block with normal LV
function.

Materialand Methods

This prospective study comprising 50 patients was
conducted from March 2017 to January 2019 in CPE
Institute of Cardiology, Multan Pakistan. Adult
patients who presented with complete AV block,
type Il second-degree AV block and sinus node
disease with first-degree AV block and PR interval
>200 milli-seconds were included. These patients
had normal LV function and also fulfilled the
American College of Cardiology/ American Heart
Association guidelines for permanent pace-maker
insertion. Patients having EF <50%, or heart failure
at the time of inclusion were excluded. Written
consent was taken from all the study participants.
Approval from Ethics Committee of CPE Institute of
Cardiology was taken as well.

Pacemakerwasimplantedin all patients under local
anesthesia. The leads were passed through left or
right subclavian vein and were fixed thein right atrial
appendage/septum, while the second lead was
positioned in the right ventricular apex/septum. The
RV lead was fixed by rotating it anti-clockwise using
3D stylet. The procedure was done in cardiac
catheterization laboratory, under fluoroscopy
guidance. Narrow QRS complex was used as
conformation.

After pacemakerinsertion, 12-lead ECG was done in
each patient to program pacemaker at 150 to 180
milli-second on discharge. The paced QRS duration
measured at each lead pacing spike manually in all
12 ECG leads.

All patients were followed up for six months to
determine the incidence of heart failure. 2-D
echocardiography was done to determine heart
failure at follow up in pacemaker clinic. Only two
patients were lost to follow-upand in their place two
new patients were added.

Data was organized and analyzed using SPSS v23
software. Qualitative variables like gender, onset of
heart failure, diabetes and hypertension were
presented as frequency and percentages, while the
guantitative variables like age and ejection fraction
were presented as mean and standard deviation
(SD).

Results

Mean age of the study participants was 50.53 + 6.75
years with a male predominance (78% males and
22% females). About 29 (58%) patients were
hypertensive, and 18 (34%) patients were diabetic.
Mean pre-implantation ejection fraction (EF%) was
55.4+ 4.2%. Main reason of PPM insertion was third
degree AV block followed by RBBB. Incidence of HF
was 4% at six months’ follow-up. Mortality occurred
only in 1(2%) patient (Table ).
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Table I: Clinicopathological characteristics of study
participants (n=50)
Mean Age (years) 50.53+6.75
Male 39 (78)
Gender n (%) Female 11 (22)
Diabetes n (%) 18 (34)
Hypertension n (%) 29 (58)
Baseline EF (Mean) 55.4+4.2
LBBB 03 (6)
RBBB 14 (28)
Reason of insertion n AV block 04 (8)
(%) second degree
AV block third 29 (58)
degree
New-onset Heart Yes 2 (4)
Failure n (%) No 48 (96)
Mortality n (%) Yes 01(2)
No 49 (98)

Discussion

Since the second half of the 20" century, right
ventricular apex pacing has been selected for the
pacemaker implantation because of stability and
ease of implantation.® Even though, PPM
stimulation is more often extensively related to
ventricular dysfunction.®

In the present study, among 50 patients who were
randomly selected overa period of 22 monthsin the
RV apex pacing, two patients had ejection fraction of
less than 40%.

Many studies have assessed the pacemaker-induced
ventricular dysfunction without previous history of
heart failure. In a single center study conducted on
257 pacemaker implanted patients with normal LV
ejection fraction, about 20% of patients with RV
apex pacing developed pacing-induced
cardiomyopathy (a drop in LV ejection fraction of
215% from the baseline). The LV ejection fraction
dropped to 220% at a mean follow-up time of 3
years.!! In Pacing to Avoid Cardiac Enlargement
(PACE) trial, 86 patients of PPM were included and
followed for1year. Theyreported HF in 9% patients

after RV pacing and in only 1% patients in

biventricular pacing group.!?

Ebert et al. conducted a study to determine the
reasons of PPM insertion on LV function.!® The
researchers divided the study patients into “SA node
group” and “AV block group”. They did not find any
significant effect of predisposing factors on LV
function in a mean follow-up of 44 months. In their
study, only 6% patients developed heartfailure.??

Another study by Sa et al. reported that
conventional RV pacing is a risk factor of worsening
of 6-minute walk test, LV functional class, increased
BNP levels, and prolongation of QRS in a long-term
follow-up.**

Some previous studies reported that right
ventricularapex pacing should be avoided dueto the
chances of left ventricular dyssynchrony.’>® An
abnormal generation and activation of electrical
sequence leads to elevation of mitral
insufficiency, ventricular  hypertrophy and

decreased ventricular ejection fraction.'’'® Other

valve

option of inserting leads is to select the right
ventricular septal pacing rather than RV apex, that
has been documented to reduce the risk of LV
dyssynchrony.?®?° Right ventricular septal pacing
decreases the paced QRS duration on ECG and
reduces the dyssynchony on 2-D
echocardiography.? A study conducted by
Domenichini et al. compared the septal and apical
pacing and followed the patients for 4 years. The
authors did notfind any significant difference inthe
risk of LV dysfunction and concluded that both apical
and septal pacing positions have similar impact on
LV function.??

There are certain limitations of this study. Firstly, a
sample size of only 50 patientsis not enough to draw
significant Secondly, the study
population was not homogenous and indications of
pacemaker insertion were not the same for each

conclusions.
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patient. Therefore, the underlying etiology may also
have a differentimpact on RV function.

Conclusion

In the presentstudy new-onset HF developedin 4%
patients after right ventricular apical pacing in a
follow-up period of six months. RV pacing is
associated with risk of new onset heart failure in
long term follow-up.
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