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ABSTRAK

Latar belakang: Pemacuan ventrikel kanan/ right ventricle (RV) yang berkepanjangan berhubungan dengan
gangguan fungsi ventrikel kiri/ left ventricle (LV). Beberapa studi menunjukkan bahwa posisi lead, presentasi
pemacuan dan durasi QRS saat pemacuan dapat mempengaruhi fungsi sistolik LV. Gangguan LV subklinikal
bahkan dapat timbul lebih dini setelah pemasangan permanent pacemaker (PPM). Studi ini bertujuan untuk
mendeteksi gangguan awal sistolik LV subklinikal yang diukur dengan global longitudinal strain (GLS) dengan
menggunakan speckle tracking echocardiography (STE) 1 bulan paska pemasangan PPM. Metode: Studi single
center, metode kohort prospektif dengan kriteria inklusi pada penelitian ini adalah semua pasien dengan indikasi
implantasi PPM dengan fungsi sistolik LV awal normal. Variabel pada penelitian ini adalah posisi sadapan
(apeks RV dibandingkan dengan right ventricular outflow tract (RVOT), persentase pemacuan (<40% vs >40%)
dan durasi QRS selama pemacuan (<150ms dan >150ms). Perubahan (delta) GLS diukur sebelum dan satu
bulan setelah implantasi PPM. Hasil: Pada 37 pasien dalam penelitian ini, terdapat perbedaan yang signifikan
antara GLS sebelum (-20,30 SB 3,38) dan setelah (-16,93 SB 3,47) implantasi PPM (p=<0,001). Tidak terdapat
perbedaan yang signifikan pada delta GLS baik antara pasien dengan posisi sadapan pada apeks RV vs RVOT
((2,30 (0,00-10,50) vs 2,95(0,10-8,30), p=0,648) ataupun antara pasien dengan durasi QRS selama pemacuan
<I50msvs >150ms ((1,70 (0,30-8,30) vs 3,45(0,0-10,5)), p=0,266). Sementara itu, terdapat perbedaan delta GLS
yang signifikan antara pasien dengan persentase pemacuan <40% vs> 40% ((Rata-rata 1,92 SB 1,37 vs 3,98 SB
3,04)), p=0,007). Analisis lebih lanjut menunjukkan bahwa persentase pemacuan hanya akan mempengaruhi delta
GLS pada kelompok dengan pemacuan apeks RV (<40% (1,58 SB 0,59) vs >40% (4,67 SB 3,47), p=0,008) dan
tidak mempengaruhi delta GLS pada kelompok dengan pemacuan RVOT ( <40% (2.32 SB 1.98) vs >40%(3.29
SB 2.48), p=0.446). Kesimpulan: Disfungsi sistolik LV subklinis menurun secara signifikan satu bulan setelah
implantasi alat pacu jantung yang ditunjukkan oleh penurunan GLS. Persentase pemacuan >40% merupakan
faktor yang berhubungan dengan penurunan GLS satu bulan setelah implantasi PPM, terutama ketika sadapan
ditempatkan pada apeks RV.
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Kata kunci: Right ventricular pacing, global longitudinal strain, lead position, pacing percentage, QRS
duration during pacing.

ABSTRACT

Background: Prolonged pacing of the right ventricle (RV) is associated with left ventricular (LV) systolic
dysfunction. Several studies have shown that the RV pacing location, pacing burden (percentage), and paced
ORS duration may affect LV systolic function. Subclinical LV dysfunction may occur early after implantation
of a permanent pacemaker (PPM). Therefore, this study aims to detect early subclinical LV systolic dysfunction
measured by global longitudinal strain (GLS) using speckle tracking echocardiography (STE) at one month after
PPM implantation. Methods: A single-center, prospective cohort study was conducted, and all patients indicated
for PPM implantation with preserved LV systolic function were included. Data of RV pacing location (RV apical
vs right ventricular outflow tract (RVOT), pacing burden (percentage) (<40% vs >40%), and paced QRS duration
(<150 ms and > 150 ms) were obtained. The change of GLS was also measured before and one month after PPM
implantation (delta GLS). Results: 37 patients were enrolled in this study, which demonstrated significant difference
between GLS before (-20.30 SD 3.38) and after (-16.93 SD 3.47) PPM implantation (p=<0.001). There were no
significant difference in delta GLS either between patients with RV pacing location on RV apical vs RVOT ((2.30
(0.00-10.50) vs 2.95(0.10-8.30), p=0.648) or between patient with paced QRS duration <I50ms vs >150ms ((1.70
(0.30-8.30) vs 3.45 (0.0-10.5)), p=0.266). Meanwhile, there was a significant difference of delta GLS between
patients with pacing burden <40% vs >40% (Mean 1.92 SD 1.37 vs 3.98 SD 3.04), p=0.007). Further analysis
Jfound that pacing burden only affected the delta GLS in group with apical RV pacing (<40% (1.58 SD 0.59) vs >
40% (4.67 SD 3.47), p = 0.008) and did not affect the delta GLS in group with RVOT pacing (<40% (2.32 SD 1.98)
vs > 40% (3.29 SD 2.48), p = 0.446). Conclusion: The pacing parameter, particularly pacing burden > 40% may
induce the subclinical LV systolic dysfunction after one month of pacemaker implantation as shown by decline of
GLS, especially when the RV pacing location was placed on apical.

Keywords: Right ventricular pacing location, global longitudinal strain, pacing burden, paced ORS duration.

INTRODUCTION

Pacemaker implantation is the mainstay
treatment for symptomatic bradycardia.!
However, prolonged right ventricular (RV)
pacing has been reported to be associated with
left ventricular (LV) systolic dysfunction. The
reported incidence of heart failure after RV
pacing varied between 3-31% after 1-3 years
of PPM implantation.>® Also, right ventricular
pacing creates a non-physiological activation
sequence, and the impulse conduction velocity is
slower compared to normal conduction, leading

comparatively high temporal resolution.'s !
Furthermore, global longitudinal strain (GLS)
using 2D echocardiography has high sensitivity
(92%) and specificity (89%) for detecting early-
stage of LV systolic dysfunction, therefore it
can be used to detect subclinical LV systolic
dysfunction.'® In this study, GLS was assessed
before and one month after PPM implantation. In
addition, the effect of RV pacing position, pacing
burden, and paced QRS duration on the changes
of GLS within 1 month was also assessed.

to electrical and mechanical dyssynchrony in
the LV.”® Some studies showed that RV pacing
position (apical vs right ventricular outflow
tract (RVOT)), pacing burden (percentage) and
paced QRS duration may lead to LV systolic
dysfunction.? 1015

Echocardiography is the most widely
used non-invasive modality to evaluate LV
function because of its portability, low risk, and
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METHODS

This is a prospective cohort study, and a
total of 50 patients who underwent pacemaker
implantation for symptomatic bradycardia at
Hasan Sadikin Hospital were prospectively
enrolled between May 1, 2018 and January 31,
2019. The patient’s inclusion criteria were >18
years, have preserved LV ejection fraction (EF>
50%), and have normal QRS duration (<120
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ms) before implantation PPM. This study has
been approved by the Ethical Committee of
Hasan Sadikin Hospital, Bandung (Ref. no.
LB.02.01/X.6.5/67/2019).

Meanwhile, those with history of acute
coronary syndrome, valvular heart disease,
congenital heart disease, and congenital AV
block before implantation and during follow-up
were excluded. Also, patients with sinus node
disease who implanted AAI were excluded.
Those with poor echocardiography window
and insufficient image tracking in more than
one segment during GLS measurement were
also excluded. In addition, GLS was measured
within one week before implantation (as baseline
GLS) and one month after implantation. The
delta GLS is defined as a change of GLS value
before and after implantation. The LV systolic
dysfunction is defined as the significance of
decline GLS (delta GLS) before and one month
after implantation that measured by the statistic
analyzed (Paired T-test).

ECHOCARDIOGRAPHY AND GLOBAL
LONGITUDINAL STRAIN

A detailed echocardiographic evaluation
was performed before and after one month of
pacemaker implantation using Vivid S6 and Vivid

Peak Systolic Strain

7 (GE Vingmed Ultrasound AS, Horten, Norway).
Echocardiographic calculations of chamber
quantification were quantified in accordance with
The American Society of Echocardiography 2015
recommendations.!® In addition, cardiac anatomy
and valvular were defined through standard
transthoracic study, and the biplane Simpson's rule
was used to calculate LV ejection fraction (LVEF).

Cardiac images were obtained at a rate of 50-
70 frames per second (fps) from apical long-axis,
apical two and four chambers view (16 segment
AHA/ASE model). All raw data were stored and
transferred for offline analysis to a workstation
with EchoPAC 201 Version software. A region-
of-interest was semi-manually traced and the
software calculated the mean global strain values
for all predetermined LV segments (Figure
1). The GLS measurement was taken during
paced rhythm beat. Also, all echocardiographic
imaging and strain values measurements were
carried out by a single cardiologist specialized
in echocardiography who was blinded to pacing
interrogation results.

PACEMAKER IMPLANTATION AND
ELECTROCARDIOGRAPHY

In sinus node disease patients, (Atrio-
ventricular) AV node function was tested before

Figure 1. Global longitudinal strain at one week before pacemaker implantation (A and B), and one month after pacemaker
implantation (C and D), corresponding strain curves are shown (Aand C). The average GLS value at one week before pacemaker
implantation is -23.3% (B), and the value is significantly decreased to -17.9% at one month after pacemaker implantation (D).
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pacemaker implantation. Incremental atrial
pacing was used to determine whether the patient
had subclinical/impending AV block or AV node
disease. When the atrial incremental atrial pacing
showed AV 1:1 conduction in rate pacing >130
beats per mins, AAI was implanted. AV 1:1
conduction means that each capture atrial pacing
was conducted to the ventricle. We excluded a
patient who implants with AAI In case ofno 1:1
AV conduction with incremental atrial pacing
in rate <130 beats per mins, it may suggest that
patient had subclinical/ impending AV block or
AV node disease. In such patient, VVI or DDI
was advised over the AAIL The lower rate of VVI
was determined according to baseline patient
heart rate. For example, when the patient had
a sinus node disease (with intermittent sinus
pause), and the baseline heart rate was about
55-60 BPM, the lower rate was set at 50 BPM.
This setting was important to avoid unnecessary
RV pacing. In dual-chamber pacemaker, the AV
interval was set up in the default setting (paced
AV interval was 150 ms and sensed AV interval
120 ms). Meanwhile, in case of the prolonged PR
interval, AV interval was set up (max of 250 ms)
according to the physician’s decision to reduced
unnecessary RV pacing.

All pacemaker implantation was carried out
by an experienced operator. Either RV apical or
right ventricular outflow tract (RVOT) pacing

was achieved with an active fixation lead.
Furthermore, the appropriate positioning of the
lead was fluoroscopically confirmed at the time
of implantation and by the QRS axis (during
pacing) from ECG recorded after implantation
(Figure 2). Right ventricle apical (RV apical)
positions were considered when the QRS axis
in inferior leads are predominantly negative,
and RVOT positions were considered when QRS
axis in inferior leads of ECG are predominantly
positive. The pacing burden (percentage pacing)
and other pacemaker parameters were determined
from stored data after one month of follow-up.
A standard 12 lead surface ECG was obtained at
25 mm/s. The paced QRS duration was defined
as the length of time from the beginning of the
pacing artifact (spike) to the end of the QRS
complex. The QRS duration was measured using
a digital caliper (KW06-351, Krisbow). The
recorder QRS duration was the longest measured
from all 12 leads of ECG. The pacing burden
(percentage) was categorized into 2 groups with
a cutoff of 40%. The paced QRS duration was
categorized into 2 groups with a cutoff of 150 ms.

STATISTICAL ANALYSIS

The Shapiro-Wilk test was used to assess all
the data distribution (normality data). Continuous
variables were expressed as means (standard
deviations), or median (range) when data were

Figure 2. RAO 35 and LAO 40’ position showed lead position on RVOT (A), confirmed by predominant positive axis
of QRS in inferior leads, with the QRS duration 140 ms (B). RAO 35’ and LAO 40’ position showed lead position
on RV apical (C), confirmed by predominant negative axis of QRS in inferior leads, with the QRS duration 166 ms

(D). RAO : right anterior oblique, LAO: left anterior oblique.
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not normally distributed. Categorical data were
summarized as frequencies and percentages.
Student’s t-test or Mann-Whitney U test were the
statistical methods used for paired or unpaired
data depend on the normality data. Also, all
probability values were deemed statistically
significant at a level of <0.05. Statistical analyses
were performed with SPSS, version 25.0 (SPSS,
Inc, Chicago, IL, USA).

RESULTS

Patient Characteristics

50 consecutive patients were enrolled,
and a total of 13 were excluded due to poor
echocardiography window (10 patients) and lost
to follow-up (3 patients). Finally, 37 patients
were studied; 13 male and 24 female with
averages ages of 66 (SD 12) years. The majority
of the population was female (64.9%), and
hypertension was the most common comorbidity.
The most frequent indication for pacing was total
AV block (62.2%). The lead distributions were
placed 19 patients at RV apical and 18 patients
at RVOT. Almost all the implanted pacemakers
were single-chambered VVI (83.8%). Patient
characteristics are shown in Table 1.

Left ventricle systolic function and chamber
remodelling

Neither LVEF and left ventricular internal
diameter at systolic (LVIDd) showed significant
changes statistically before and after implantation
(p=0.23 and p=0.35, respectively). Furthermore,
GLS showed significant changes before and after
one month of implantation (- 20.30 SD 3.38 vs
-16.93 SD 3.47, p<0.001) (Table 2).

The effect of RV pacing position, pacing
burden, and paced QRS duration on global
longitudinal strain

Several parameters that may affect GLS
at one month were examined, including RV
pacing location, pacing burden, and paced QRS
duration. The value of delta GLS (before and after
implantation) between RV pacing location of RV
apical vs RVOT ((2.30 (0.00-10.50) vs 2.95 (0.10—
8.30), p=0.648) and paced QRS duration of <150
ms vs >150 ms ((1.70 (0.30-8.30) vs 3.45 (0.0—
10.5)), p=0.266) did not significantly different.
However, there was a significant difference of delta

Table 1. Baseline characteristics.

Characteristics n=37
Age (y.0), mean (SD) 66 (12)
Sex, n %

- Male 13 (35.1)

- Female 24 (64.9)
Diagnosis, n (%)

- Sinus node disease (SND) 14 (37.8)

- Total AV block 23 (62.2)
Comorbid, n (%)

- Hypertension 28 (75.7)

- Diabetes Mellitus 3(8.1)

- Dyslipidemia 1(2.7)

- Coronary artery disease 4 (10.8)

- Smoker 3(8.1)
Medication used, n (%)

- Calcium channel blocker 16 (43.2)

- Statin 2 (5.4)

- Angiotensin Converting Enzym 6 (16.2)
inhibitor (ACE-I)
- Angiotensin Receptor Blocker 6 (16.2)
(ARB)
- Antiplatelet 4(10.8)
- Diuretic 2(5.4)
Pacemaker mode, n (%)
- Wi 31(83.8)
- DDD 6(16.2)
RV pacing location, n (%)
- RV apical 19 (51.4)
- RVOT 18 (48.6)
QRS duration (ms)
- Baseline QRS duration, mean 104 (19)

(SD)
- Paced QRS duration
Pacing burden (Cumulative pacing
rate %)

GLS: Global longitudinal strain; RV: Right ventricle;
RVOT: Right ventricular outflow tract

151 (128-189)
78.7 (5.7-100)

GLS between patient with pacing burden <40% vs
>40% (1.92 SD 1.37 vs 3.98 SD 3.04, p=0.007).
Whereas patients with pacing burden >40% have
worsened GLS (Table 3).

This finding was further analyzed to
determine the effect of pacing burden on GLS
based on RV pacing location. It was found that
the pacing burden only affected delta GLS when
it was > 40% when RV pacing was placed on
apical (<40% (1.58 SD 0.59) vs > 40% (4.67
SD 3.47), p=0.008), and did not affect the delta
GLS in group with RVOT pacing (<40% (2.32
SD 1.98) vs > 40% (3.29 SD 2.48), p = 0.446)
(Table 4).

DISCUSSION

This is the first study in Indonesia that
describes GLS in the population of patients who
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Table 2. Systolic function and chamber remodeling.

Variables Baseline n=37

1 month after

implantation n=37 p- value*

mean (SD) mean (SD)
LVEF 67.46 (4.71) 66.27 (6.96) 0.230
GLS -20.30 (3.38) -16.93 (3.47) <0.001
LVIDd 46.20 (5.52) 46.71 (4.66) 0.350
LVIDs 28.3 (5) 29.08 (5.2) 0.141
LV mass index 126.7 (41.1) 120.9 (39.2) 0.266
LV volume index 67.9 (21.09) 63.1 (16.88) 0.058
LA dimension 36.9 (7.21) 37.7 (5.98) 0.298

# Paired T-test; LVEF: Left ventricle ejection fraction; GLS: Global longitudinal strain; LVIDd: Left ventricle internal
diameter at diastolic; LVISd: left ventricle internal diameter at systolic; LV: left ventricle; LA : left atrial

Table 3. Effect of several parameters on delta GLS.

Variables Delta GLS p-value
Lead placement-median
RV apical (n = 19) 2.3 (0.00 - 10.50)
0.6487
RVOT (n =18) 2.95 (0.10 — 8.30)
Paced QRS duration-
median
< = . .30-8.
150 ms (n = 17) 1.70 (0.30 — 8.30) 0.266
>150 ms (n = 20) 3.45 (0.0 - 10.5)
Pacing percentage-
mean (SD)
<40 % (n = 11) 1.92 (1.37)
0.007t*
>40 % (n = 26) 3.98 (3.04)

Mann-U Whitney test, ""Unpaired t-test.

GLS: Global longitudinal strain; RV: Right ventricle; RVOT:
Right ventricular outflow tract.

Note: delta GLS was a changed of GLS that measured
before and after 1 month of implantation

Table 4. Effect of pacing percentage and lead position
on delta GLS.

Pacing percentage (%)

Variable <40% >40% p-value”

n=11 n=26

Delta GLS, mean (SD)
1.58 (0.59)
RVOT 2.32(1.98)

RV apical 4.67 (3.47) 0.008

3.29(2.48)  0.446

T‘LUnpaired t-test; GLS: Global longitudinal strain; RV:
Right ventricle; RVOT: Right ventricular outflow tract.
Note: delta GLS was a changed of GLS that measured
before and after 1 month of implantation.

underwent PPM implantation. This study showed
that LVEF and LVIDd did not show significant
changes one month after implantation (Table 3).
This finding may suggest that the macroscopic
anatomical remodeling may not be seen within
one month after implantation. The previous
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study also has a similar finding that there was no
significant difference of LVEF within one month
after implantation, and also the changing of LVID
may be seen later in longer follow-up 2!

However, subclinical LV systolic dysfunction
can already be found using GLS, one month after
implantation. Furthermore, this study showed
that subclinical LV systolic dysfunction already
occurred as early as one month after implantation.
Meanwhile, previous studies showed consistent
results. Ahmed et al.* found that a decrease in
GLS at one month correlated with the incidence
of pacemaker induced cardiomyopathy (PICM)
after 1 year. However, the difference compared
to this study was that they only included patients
with RV apical pacing. Also, RV pacing on RVOT
and several parameters were not analyzed in that
study (pacing percentage and QRS duration
during pacing). Meanwhile, Algazaar et al. has
shown worse GLS in patients with RV apical
pacing compared with septum after six months
of follow up. The RVOT pacing site in this study
was also slightly higher than the septum.’

The vector of the QRS axis in normal
condition was superior to inferior, made pre-
dominant positive QRS in inferior leads.
Therefore, RVOT pacing location might be
“more” similar to the physiologic condition in
terms of a vector of QRS, compared to RV apical
pacing. However, our study showed no difference
between RVOT pacing and RV apical pacing (p =
0.648). The effect of RV pacing location is only
significant if combined with the pacing burden
(Table 4). The explanations of this finding
probably due to; (1). The RV pacing location may
affect the GLS depend on the time burden and
duration. The more frequent RV apical pacing
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occurs, the more non-physiologic axis that may
induce LV systolic dysfunction, (2). It was still
possible that RV pacing location might be the
independent factor to predict the decline of GLS
in long-term follow-up.

Our study showed significant changes of
GLS related to pacing burden > 40% in the
apical RV pacing group, which occurred within
one month after implantation. In contrast,
Dudoniene et al.*? did not find any difference
in GLS between apical RV and septal pacing
during three months follow-up period. Although
both groups have shown significantly worse
GLS compared to baseline. Also, the difference
of pacing site between mid septum and more
physiological pacing site (RVOT) used in this
study may be the reason for this discrepancy.
Thus far, studies regarding the effect of pacing
location on LV performance showed conflicting
results. Therefore, further studies are needed
to answer this problem. Previous studies only
included patients with dependent RV pacing
(>90% pacing) because they aimed to study
the effect of pacing location but not burden on
GLS.>* Meanwhile, other studies addressing
the effect of pacing burden on GLS were not
found. Subsequently, it was assumed that pacing
burden >40 % means that the incidence of non-
physiological pacing will be more frequent and
worsen the intra-ventricular and inter-ventricular
dyssynchrony. Our study used the cut-off value
pacing burden of 40%, following the results
from the previous study***. Also, ventricular
activation by pacemaker results in heterogenic
electrical activation through each myocardial
segment. In addition, frequent pacing has been
shown to increase the risk of heart failure and
hospitalization.?

Our study showed that the greater GLS
changes were seen in the group with paced QRS
duration > 150 ms, although not statistically
significant. Previous studies showed consistent
results regarding paced QRS duration. They
found that wider paced QRS duration correlated
with worse LV systolic function that measured
by LVEF, in long-term follow up (one year)
and increase the risk of heart failure.?** Also,
Khursid et al. found that pacing burden >20%
and paced QRS duration > 150 ms increased

the risk of PICM. This study also correlated
the paced QRS duration in long-term LVEF
(mean follow-up 2.5 years).”® To the best of
our knowledge, our study is the first study that
examined the effect of paced QRS duration on
early changes of GLS. Our study showed that
the correlation between delta GLS and paced
QRS duration is not statistically significant,
even if the trend of correlation might be seen.
This result is probably due to the shorter follow-
up duration compared to the previous studies.
It may be speculated that paced QRS duration
may affect the delta GLS in longer follow-
up. Therefore, a longer follow was needed to
confirm this finding.

Data showed that subclinical LV dysfunction
occurred as early as one month after pacemaker
implantation which could be detected by GLS.
In fact, worse GLS after pacemaker implantation
has been associated with PICM in the future.?
However, to the best of our knowledge, there is
no data or consensus to state the absolute delta
GLS in patients before and after pacemaker
implantation. The previous study used the
delta GLS to state the significance of GLS
changes. The study by Xu et al.”’ showed that
the significant delta GLS before and after
implantation (-16.6 + 1.2 to — 14.9 + 1.8) within
one month would predict cardiomyopathy later.
Ahmed et al.?° also found a similar finding
that the significant delta GLS (-16.3 + 0.5 to
-12.6 + 0.5) within one month will predict
LV systolic dysfunction later that showed by
reduced EF. Our study showed that decline delta
GLS was comparable (or even greater) (Table
2) compared to the previous study. Therefore,
we assumed that based on our result and also
previous study?*?’, the delta GLS >2 (become
less negative within one month) will be useful
for early detection of LV systolic dysfunction.
Therefore, GLS needed to be evaluated before
and after implantation, especially in the patient
with a pacing burden > 40% and lead paced on
RV apical, as showed by our study. However,
the current practice does not incorporate
GLS as a consideration either to upgrade the
pacemaker into cardiac resynchronization
therapy (CRT) or predict which patient will
develop heart failure. Therefore, GLS inclusion
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can be argued in future practice to predict
clinical LV systolic dysfunction. The significant
decline of GLS as showed by delta GLS in our
study may be an important finding in clinical
practice. It may be beneficial that a patient with
implanted PPM to check and reprogram the
PPM more frequently, especially in a patient
who had significant delta GLS in a short term
period. The patient should be warned of the
clinical heart failure symptoms in the future,
and if so, upgrading the PPM to CRT may be
considered. Furthermore, the physician may
set up the pacemaker to avoid unnecessary RV
pacing (eg. set up appropriate lower rate limit
of VVI pacemaker or appropriate setting of AV
delay in DDD pacemaker) or even to do more
physiological pacing, such as “bundle of his”
pacing in purpose to prevent or delay PICM.

Study Limitation

This study has several limitations. First, a
multivariable analysis could not be conducted
due to a limited number of samples. Second, it
only examined the short-term effect of pacemaker
implantation. Third, a Cardiac CT examination to
determine the precise RV pacing location was not
performed. The decision of which patients were
included in RV apical or RVOT group was only
based on fluoroscopy image and confirmed by
QRS axis in inferior leads. Fourth, the pacemaker
majority was VVI. Therefore, it could not be
analyzed whether maintaining AV synchrony
(in DDD) may affect GLS or not. However,
the burden of VVI >80% made the population
in our study more homogeneous. Furthermore,
this is the first study to analyze the effect of
implantation parameters on early changes of
early subclinical LV systolic dysfunction that
measured by GLS.

CONCLUSION

The pacing parameter, particularly pacing
burden >40% may induce the subclinical
LV systolic dysfunction after one month of
pacemaker implantation as shown by decline of
GLS, especially when the RV pacing location
was placed on apical.
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