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INTRODUCTION 
The estimated number of patients globally undergo-
ing pacemaker implantation has increased steadily up 
to an annual implant rate of 1 million devices.1 There 
is a continuous growth in the use of pacemakers due 
to the increasing life expectancy and ageing of pop-
ulations.2-7 High-degree atrioventricular block (AVB) 
and sinus node dysfunction (SND) are the most com-
mon indications for permanent pacemaker therapy. 
Conservatively treated (i.e. non-paced) patients with 
high degree AVB have notably poorer survival com-
pared with pacemaker-treated patients.8-11In con-
trast, SND follows an unpredictable course, and there 
is no evidence to show that pacemaker therapy results 
in improved prognosis.12-14 Improving life expectan-
cy is not, however, the only objective of pacemak-
er therapy. Quality of life is an essential metric for 
measuring a patient’s clinical status and outcome, and 
provides a holistic picture of clinical treatment effec-
tiveness.15 Studies have been unanimous in finding 
improved quality of life in patients receiving pacing 
therapy.16-21 There are studies from central and eastern 
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Nepal on pacemaker implantation.22-25 With establish-
ment of cath-lab at our hospital regular pacemaker 
implantation was started for the first time in Lumbini 
province, Nepal. We wanted to evaluate the patient 
and pacemaker parameters and compare with previ-
ously established centers.

METHOD
This study was conducted at Gautam Buddha Com-
munity Heart Hospital, Rupandehi, Lumbini Prov-
ince, Nepal from January 2021 to September 2023. 
Patients undergoing pacemaker implantation at our 
hospital and giving consent for the study were eval-
uated. Total of 224 patients giving consent were in-
cluded in study and evaluation. This was prospective 
observational study. Demographic data and clinical 
features were recorded. Findings on investigations 
including electrocardiography and echocardiography 
recorded in proforma. Pacemaker parameters and in 
hospital complications also noted in proforma. Ob-
served findings tabulated and percentage calculation 
done. SPSS 22 software used for calculation and 
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analysis of data. 

RESULTS
Out of total 224 patients 135 (60.3%) were female 
and 89 (39.7%) were male. Most patients were of age 
group 65 to 80 years (Table 1).

Common indications for pacemaker implantation 
noted were complete heart block, second degree AV 
block, sick sinus syndrome and trifascicular block. 
Single chamber pacemaker implantation was more 
common than Dual chamber pacemaker implantation 
(Table 2).

Most of pacemaker implantation done in left side 
219 (97.8%) and right side 5 (2.2%). Out of total 
implantation 220 (98.2%) were new pacemaker 
implantation and 4 (1.8%) were generator change. 
Dislodgement of lead and pacemaker pocket infection 
were commonly encountered complications (Table 3).

Majority of patients had threshold less than 1 volt and 
impedance less than 1000 ohm (Table 4).

DISCUSSION
There were female patients more than male patients 
in our study which was similar to the study by 
Monib AK et al25 from eastern Nepal. Two studies 
from central Nepal by Dhungana M et al22 and 
Thapa S et al24 found pacemaker implantation more 
common in male than female. Most common age 
group was 65 to 80 years in our study. This was 
similar to other studies.24-25 Most common indication 
in our study was complete heart block which was 
similar to other studies from Nepal.22-25 In our study 
most of pacemaker implanted were single chamber 
pacemaker 96.4%. Similar findings was present in 
other studies from Nepal 93.3% Dhungana M et al22, 
82.3% Thapa S et al24 and 71% Monib AK et al.25 
Most of pacemakers were implanted on left side 
97.8% in our study. Only 2.2% were implanted on 
right side. Indication to right side implantation were 
persistent left superior venacava, left subclavian 
vein stenosis and inability get left subclavian vein 
access on left side. In our study 98.2% were new 
generator implantation and 1.8% were generator 
change. Major complications we found were lead 
dislodgement 2.6% and infection 1.3%. There was 
no procedure related death. Infection 1.4% and lead 
dislodgement 1% was found in study by Thapa S et 
al.24  Lead dislodgement was found in 3 patients and 
infection in 2 patients in study by Monib AK et al25 
from eastern Nepal. Pacing threshold  was less than 
1 volt was found in found in 92.4% and more than 
1 volt in 7.6%. Impedance of less than 1000 ohm 
was found in 96.4% and more than 1000 ohm was 
found in 3.6%. R wave amplitude more than 10 mV 
was found in 71.9% and less than 10 mV was found 
in 28.1%. 

CONCLUSION
Pacemaker implantation was more frequently done 
in female patients and patients with age more than 
65 years. Single chamber pacemaker implantation 
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Table 1. Age distribution.
Age (years) Frequency (%)
 <45 11(4.9)
45-65 51(22.8)
65-80 115(51.3)
>80 47(21)

Table 2. Type of pacemaker.
Chamber paced Frequency (%) 
Single 216(96.4)
Dual 8(3.6)

Table 3. Complications.
Complication Frequency (%)
Lead dislodgement 6(2.6)
Infection 3(1.3)
Death 0(0)

Table 4. Pacemaker parameters.
Pacemaker Parameter Frequency(%)
Threshold
Less than 1 V 207(92.4)
1 V and more 17(7.6)
Impedance
Less than 1000 ohm 216(96.4)
1000 ohm and more 8(3.6)
R wave amplitude
Less than 10 mV 63(28.1)
10  mV and more 161(71.9)
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was more common than dual chamber pacemaker 
implantation. Clinical profile, complications and 
pacemaker characteristics were comparable to studies 
from other centers in Nepal.

Limitations
This study was single center study from Lumbini 

province Nepal. Multicenter prospective study will 
be more representative of Nepalese population. Very 
few pacemakers were dual chamber pacemakers. This 
lacks follow up so complications and morbidities of 
pacemaker implantation data in not available.

Conflict of interest: None

Gautam et al. Clinical Profile, Pacemaker Parameters and Early Outcome of Permanent Pacemaker Implantation in..

REFERENCE
1.	 Mond HG, Proclemer A. The 11th world survey 

of cardiac pacing and implantable cardioverter-
defibrillators: calendar year 2009—a World 
Society of Arrhythmia’s project. Pacing Clin 
Electrophysiol 2011;34:1013-27.

2.	 Gregoratos G. Permanent pacemakers in older 
persons. J Am Geriatr Soc 1999;47:1125-35.

3.	 Mond HG. The World Survey of Cardiac Pacing 
and Cardioverter Defibrillators: calendar year 
1997. Pacing Clin Electrophysiol 2001;24:869-
70.

4.	 Mond HG. The World Survey of Cardiac Pacing 
and Cardioverter Defibrillators: calendar year 
1997—Asian Pacific, Middle East, South 
America, and Canada. Pacing Clin Electrophysiol 
2001;24:856-62.

5.	 Ector H, Rickards AF, Kappenberger L, Linde C, 
Vardas P, Oto A, Santini M, Sutton R, Working 
Group on Cardiac Pacing. The World Survey of 
Cardiac Pacing and Implantable Cardioverter 
Defibrillators: calendar year 1997—Europe. 
Pacing Clin Electrophysiol 2001;24:863-68.

6.	 Mond HG, Irwin M, Ector H, Proclemer A. The 
world survey of cardiac pacing and cardioverter-
defibrillators: calendar year 2005 an International 
Cardiac Pacing and Electrophysiology Society 
(ICPES) project. Pacing Clin Electrophysiol 
2008;31:1202-12.

7.	 Bradshaw PJ, Stobie P, Knuiman MW, Briffa 
TG, Hobbs MS. Trends in the incidence and 
prevalence of cardiac pacemaker insertions in an 
ageing population. Open Heart 2014;1:e000177.

8.	 Johansson BW. Complete heart block. A clinical, 
hemodynamic and pharmacological study in 
patients with and without an artificial pacemaker. 

Acta Med Scand Suppl 1966;451:1127.
9.	 Edhag O. Long-term cardiac pacing. Experience 

of fixed-rate pacing with an endocardial 
electrode in 260 patients. Acta Med Scand Suppl 
1969;502:9110.

10.	 Edhag O, Swahn A. Prognosis of patients with 
complete heart block or arrhythmic syncope who 
were not treated with artificial pacemakers. A 
long-term follow-up study of 101 patients. Acta 
Med Scand 1976;200:457-63.

11.	 Friedberg CK, Donoso E, Stein WG. Nonsurgical 
acquired heart block. Ann N Y Acad Sci 
1964;111:835-47.

12.	 Shaw DB, Holman RR, Gowers JI. Survival in 
sinoatrial disorder (sick-sinus syndrome). Br 
Med J 1980;280:139-41.

13.	 Alboni P, Menozzi C, Brignole M, Paparella 
N, Gaggioli G, Lolli G, Cappato R. Effects of 
permanent pacemaker and oral theophylline 
in sick sinus syndrome the THEOPACE study: 
a randomized controlled trial. Circulation 
1997;96:260-66.

14.	 Sutton R, Kenny RA. The natural history of sick 
sinus syndrome. Pacing Clin Electrophysiol 
1986;9:1110-14.

15.	 Hofer S, Anelli-Monti M, Berger T, Hintringer F, 
Oldridge N, Benzer W. Psychometric properties 
of an established heart disease specific health-
related quality of life questionnaire for pacemaker 
patients. Qual Life Res 2005;14:1937-42.

16.	 Fleischmann KE, Orav EJ, Lamas GA, 
Mangione CM, Schron E, Lee KL, Goldman L. 
Pacemaker implantation and quality of life in the 
Mode Selection Trial (MOST). Heart Rhythm 
2006;3:653-59.

17.	 Lopez-Jimenez F, Goldman L, Orav EJ, 



21

JNHLSN| Vol-3| No. 1| Jan-Jun 2024 

Citation: Gautam S, Dhungel S, KC B, Khan M, Shakya A, Panjiyar R, Sharma D. Clinical Profile, Pacemaker Parameters 
and Early Outcome of Permanent Pacemaker Implantation in Lumbini Province Nepal. JNHLS. 2024; 3(1):18-21.

Gautam et al. Clinical Profile, Pacemaker Parameters and Early Outcome of Permanent Pacemaker Implantation in..

Ellenbogen K, Stambler B, Marinchak R, 
Wilkoff BL, Mangione CM, Yoon C, Vitale 
K, Lamas GA. Health values before and 
after pacemaker implantation. Am Heart J 
2002;144:687-92.

18.	 Newman D, Lau C, Tang AS, Irvine J, Paquette 
M, Woodend K, Dorian P, Gent M, Kerr C, 
Connolly SJ, CTOPP Investigators. Effect of 
pacing mode on healthrelated quality of life in 
the Canadian Trial of Physiologic Pacing. Am 
Heart J 2003;145:430-37.

19.	 Lamas GA, Orav EJ, Stambler BS, Ellenbogen 
KA, Sgarbossa EB, Huang SK, Marinchak RA, 
Estes NA 3rd, Mitchell GF, Lieberman EH, 
Mangione CM, Goldman L. Quality of life and 
clinical outcomes in elderly patients treated 
with ventricular pacing as compared with 
dual-chamber pacing. Pacemaker Selection 
in the Elderly Investigators. N Engl J Med 
1998;338:1097-1104.

20.	 Lamas GA, Lee KL, Sweeney MO, Silverman 
R, Leon A, Yee R, Marinchak RA, Flaker 
G, Schron E, Orav EJ, Hellkamp AS, Greer 
S, McAnulty J, Ellenbogen K, Ehlert F, 
Freedman RA, Estes NA 3rd, Greenspon A, 
Goldman L, Mode Selection Trial in Sinus-
Node Dysfunction. Ventricular pacing or dual-
chamber pacing for sinus-node dysfunction. N 

Engl J Med 2002;346:1854-62.
21.	 Tjong FVY, Beurskens NEG, de Groot JR, 

Waweru C, Liu S, Ritter P, Reynolds D, Wilde 
AAM, Knops RE, MICRA Investigators. Health-
related quality of life impact of a transcatheter 
pacing system. J Cardiovasc Electrophysiol 
2018;29:1697-1704.

22.	 Dhungana M, Sherpa K, Raut R, et al. Trends and 
Profile of Permanent Pacemaker Implantation 
in Nepal. Experience From Tertiary Cardiac 
Center (SGNHC) From 2001 to 2020. Nepalese 
Heart Journal 2021; Vol 18 (1): 29-32.

23.	 Khanal J, Poudyal RR, Devkota S, Thapa S, 
Shrestha A. (2015). Gender Differences in 
Selection of Permanent Pacemaker Implantation 
at Manmohan Cardiothoracic Vascular and 
Transplant Centre, Kathmandu, Nepal.  Journal 
of Nobel Medical College, 4(1), 15–20.

24.	 Thapa S, Gajurel RM, Paudel CM, et al. Study 
of clinical profile and indications of Permanent 
Pacemaker Insertion in Nepali population 
presenting to tertiary care centre in Nepal. 
Nepalese Heart Journal 2019; Vol 16 (2), 47-52.

25.	 Monib AK, Nepal R, Dhungana S, Bista M, 
Ghimire R. (2018). Early outcome of permanent 
pacemaker implantation.  Journal of Nobel 
Medical College, 7(2), 35–38.


