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Background and Aims: Although pacemaker implantation has been done regularly in Nepal for the last 20 years, 
there is no large scale published data of pacemaker implantations. Manmohan Cardiothoracic Vascular and Transplant Centre 
(MCVTC) have been providing uninterrupted permanent pacemaker implantation services since its inception. This led us an 
opportunity to report the data regarding permanent pacemaker implantations in MCVTC. 
Methods: Hospital records of all patients who had undergone PPI at MCVTC between Shrawan 2070 – Ashad 2075/ July 
2013- June 2018 (5 years) were searched for and all available data were retrospectively analyzed.
Results: A total of 277 cases underwent PPI at MCVTC in 5 years. Out of these 165 (59.5%) were male with male to female 
ratio of 1.47. The mean age was 65.82±16.10 years with 3 (1.1%) cases of <20 years of age and almost 70% of cases aged >60 
years. Dual chamber units were implanted in 49 (17.7%) cases. Only 13 women (11.6%) received dual chamber pacemaker 
compared with 36 men (21.8%) (P = 0.029). The most common indication for PPI was complete atrioventricular block 165 
(59.6%) followed by sick sinus syndrome 65 (23.5%). Hypertension 84 (30.3%) was the most common co morbidity present. 
Complication occurred in 5.4% of cases with wound infection as commonest complication and single mortality due to post-
operative complications post-RV repair.
Conclusion: Single chamber pacemaker was the most commonly used pacemaker.  Dual chamber pacemaker was more 
common in younger patients. Complete heart block was the most common indication. Permanent pacemaker insertion was 
effective and relatively safe procedure in MCVTC with few complications.

Keywords: Complete Heart Block; Permanent Pacemaker Insertion; Sick sinus Syndrome. 

Abstract

    Bradyarrhythmias are cause of sudden death and are the main 
indications for permanent pacemaker implantation (PPI). Pacemaker 
implantation is an accepted intervention which has been shown to 
relieve symptoms, improve the quality of life and reduce mortality in 
patients with bradyarrhythmias1,2. Permanent pacemaker technology 
and pacing techniques have advanced considerably since their 
inception in the late 1950s3 and permanent pacing is now accepted as 
being highly cost-effective, safe, and relatively simple to perform with 

myriad features incorporated into the pacemaker design including 
programmability, telemetry and different modes of pacing4-8. Since 
its inception in April 2009, Manmohan Cardiothoracic , Vascular 
and Transplant Centre (MCVTC) has been established as a cardiac 
subspecialty centre and provides interventional services to referred 
cases from all over Nepal and since establishment of Cath Lab in 
2013 there has been uninterrupted PPI services. 
    Although pacemaker implantation has been done regularly in 
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    Dual chamber pacemaker was implanted in 49 (17.7%) cases, 
single chamber in 228 (82.3%). Only 13 women (11.6%) received 
dual chamber pacemaker compared with 36 men (21.8%) (P = 
0.029). Moreover, dual chamber pacemakers were implanted in 
younger patients compared to older ones; mean age [dual chamber- 
55.51±16.29 years Vs single chamber- 68.04±15.42 years; p<0.001]. 
Out of total patients receiving dual chamber pacemakers, 71.5% were 
<60 years of age and only 28.5% were >60 years of age, although the 

Methods

    A total of 277 cases underwent PPI at MCVTC in 5 years in  the 
study period. Out of these 165 (59.5%) were male and 112 (40.5%) 
were female with male to female ratio of 1.47. The mean age of total 
population at implant was 65.82±16.10 years. The mean age of male 
cases was 65.91±16.02 years and female was 65.61±16.29 years. The 
minimum age was 8 years and maximum was 99 years with 3(1.1%) 
cases <20 years of age, almost 70% of cases aged >60 years and 
51 (18.4%) cases of aged >80 years. The distribution of cases was 
comparable for male and female for different age groups. 

Results

	 This is hospital based, retrospective observational study   conducted 
at department of cardiology, MCVTC, Maharajgunj, Kathmandu.  
Hospital records were taken as source of data and all  patients who 
underwent PPI in between July 2013 to June 2018 were     included. 
Non-Nepali individuals and those receiving pulse generator 
replacements were excluded from the study. Data were extracted 
from the hospital records without affecting the confidentiality of 
the patients and after approval from the institutional review board 
of institute of medicine. Hospital records were searched thoroughly 
for age, sex, diagnosis, indications of pacemaker insertion, type 
of pacemaker implanted and complications during hospital stay. 
Data were compiled, edited and checked to maintain consistency. 
Repetitions and omissions of data were corrected before coding and 
entering them in MS Excel. Recorded data were, then, exported to 
SPSS V.21.0 for further analysis. Descriptive statistics such as mean± 
standard deviation for continuous variables and percentages, ratios etc 
for categorical variables were computed. The associations between 
two categorical variables were assessed through the use of Chi-square 
test. Comparisons of continuous variable between two groups were 
carried out by independent t-test and across more than two groups 
were carried out by one way ANOVA test. The results were considered 
statistically significant if p < 0.05.

Age Group Total Male Female

(n-277) (n-165) (n-112)
<20 years 3 (1.1%) 2 (1.2%) 1 (0.9%)
21-30 years 7 (2.5%) 4 (2.4%) 3 (2.7%)
31-40 years 12 (4.3%) 6 (3.6%) 6 (5.3%)
41-50 years 27 (9.7%) 17 (10.3%) 10 (8.9%)
51-60 years 41 (14.8%) 21 (12.7%) 20 (17.8%)
61-70 years 60 (21.7%) 38 (23%) 22 (19.6%)
71-80 years 76 (27.4%) 45 (27.3%) 31 (27.7%)
>80 years 51 (18.4%) 32 (19.4%) 19 (17%)
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Nepal for the last 20 years, there is no large scale published data 
of pacemaker implantations. Few studies and reports have been 
published regarding clinical profile, short term outcome, experiences 
and gender differences in pacemaker implantation in different centre 
including MCVTC9-13.
    The objective of this study is to analyze the clinical profile and 
indications of permanent pacing in Nepali population presenting to 
MCVTC in 5 years time (2070 Shrawan to 2075 Ashad; July 2013- 
June 2018). 

Total
(n-277)

Male
(n-165)

Female
(n-112)

P- Value

Age 65.82±16.10 65.91±16.02 years 65.61±16.29 years
Pacemaker type implanted
Dual chamber 49 (17.7%) 36 (21.8%) 13 (11.6%) 0.029
Single chamber 228 (82.3%) 129 (78.2%) 99 (88.4%)
Indication of Pacemaker Implantation
Complete Heart Block 165 (59.6%) 109 (66.1%) 56 (50%) 0.005
Sick Sinus Syndrome 65 (23.5%) 26 (15.6%) 39 (34.8%) <0.001
2:1 AV Block 23 (8.3%) 13 (7.9%) 10 (8.9%) 0.826
High Degree AV Block 11 (4.0%) 9 (5.5%) 2 (1.8%) 0.125
Trifasicular Block 6 (2.2%) 5 (3.0%) 1 (0.9%) 0.230
Bifasicular Block 3 (1.1%) 2 (1.2%) 1 (0.9%) 0.801

Junctional Bradycardia 4 (1.5%) 1 (0.6%) 3 (2.7%) 0.156
Mean age at Type of Pacemaker implantation
Dual chamber Single chamber p-value
55.51±15.28 years 68.04±15.42 years <0.001

Table 1: Age Distribution of Patients with PPI

Table 2: Mean Age, Indication and Type of Pacemaker Implanted and Sex Distribution.
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latter group comprised of almost 70% of total patients receiving PPI.         	
    The most common indication for PPI was complete atrioventricular 
block (CHB) followed by sick sinus syndrome (SSS), 2:1 AV block, 
high-grade AV block, trifasicular block, junctional bradycardia and 
bifasicular block. CHB was more common in male patients compared 
to female (p-0.005) where as SSS was more common in female 
compared to male patients (p<0.001).

Nepalese Heart Journal 2019; Vol 16 (2), 47-52

    A total of 161 (58.1%) cases had one or more co morbidities. 
Hypertension (HTN) was the most common co morbidity present 
followed by Diabetes mellitus (DM), post myocardial infarction 
(MI), chronic obstructive pulmonary disease, degenerative valvular 
heart disease, post cardiac surgery 16 (5.8%), dilated cardiomyopathy 
and other ailments. Male cases undergoing PPI had more prevalence 
of Hypertension (p=0.023), diabetes mellitus  (p=0.003) and post 
myocardial infarction (p=0.030) compared to female cases. 
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Figure 1: Indication of Permanent Pacemaker Implantation and Sex 
Distribution.
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Total
(N-277)

Male
(n-165)

Female
(n-112)

p- Value

Hypertension 84 (30.3%) 58 (35.1%) 36 (32.1%) 0.023

Diabetes Mellitus 30 (10.8%) 25 (15.1%) 5 (4.5%) 0.003
Post Myocardial Infarction 24 (8.7%) 19 (11.5%) 5 (4.5%) 0.030
Chronic Obstructive Pulmonary Disease 21 (7.6%) 10 (6.0%) 11 (9.8%) 0.176
Degenerative Valvular heart Disease 16 (5.8%) 7 (4.2%) 9 (8.0%) 0.144
Post Cardiac Surgery 16 (5.8%) 11 (6.7%) 5 (4.5%) 0.310
Dilated Cardiomyopathy 11 (4.0%) 8 (4.8%) 3 (2.7%) 0.282
Cerebrovascular Disease 11 (4.0%) 7 (4.2%) 4 (3.6%) 0.521
Rheumatic Heart Disease 10 (3.6%) 5 (3.0%) 5 (4.5%) 0.376
Chronic Kidney disease 10 (3.6%) 9 (5.5%) 1 (0.9%) 0.054
Congenital Heart Disease 8 (2.9%) 5 (3.0%) 3 (2.7%) 0.580

Hypothyroidism 7 (2.5%)) 2 (1.2%) 5 (4.5%) 0.090
Acute Kidney Injury 6 (2.2%) 5 (3.0%) 1 (0.9%) 0.406

Seizure Disorder 3 (1.1%) 3 (1.8%) 0 0.210
Hypertrophic Cardiomyopathy 2 (0.7%) 2 (1.2%) 0 0.354
Malignancy 3 (1.1%) 3 (1.8%) 0 0.210
Pulmonary Hypertension 1 (0.35%) 0 1 (0.9%) 0.404

TABLE 3: Associated Co morbidities in patients with PPI
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    Pacemaker implantation is the only effective treatment for 
symptomatic bradycardia. Implantation of a pacemaker has shown to 
relieve symptoms, improve the quality of life and reduce mortality.1, 

2 Use of permanent pacemaker has been increasing in Nepal in the 
past several years owing to establishment of more cath labs capable 
of performing the procedure. Our study shows that among patients 
receiving PPI, 165 (59.5%) were male and 112 (40.5%) were female 
with male to female ratio of 1.47. Studies published in Nepal by 
Khanal J et al9, Monib A et al10 and Jha S et al11 showed similar age 
distribution with male  predominance in PPI. Male predominance in 
PPI was also shown in annual report published by SGNHC13. A study 
carried out in Australia reported  median age of pacemaker recipients 
was 86 years and 61% were male14.The reason for fewer incidences 
of female cases might be the less health seeking behavior of female 
and less investment of society on female patients. The minimum age 
at PPI was 8 years and 3 (1.1%) cases had PPI at <20 years of age 
which were the cases with congenital heart disease and congenital 
complete heart block. The maximum age at PPI was 99 years with 
almost 70% of cases aged >60 years and 51 (18.4%) cases aged >80 
years. Accumulation of cases in later age (>60 years) might probably 
be due to incidence of degenerative disease as well as ischemic heart 
disease (IHD) in this age group of patients.  
    Dual-chamber pacemakers have been demonstrated to be effective 
over single chamber pacemakers 15. However, in our study population 
single chamber pacemaker was the most frequently used one 228 
(82.3%). Dual chamber units were implanted in only 49 (17.7%) 
cases. Only 13 women (11.6%) received dual chamber pacemaker 
compared with 36 men (21.8%) (P = 0.029). Other studies published 
in Nepal also show similar incidence of single chamber pacemakers 
over dual chamber ones9, 10, 13. The finding of the study done in 
Australia is different with our study, which revealed that 74% of the 
patients received a dual chamber pacemaker14. Main reason for it 
was financial constraint and even more so in female probably due to 
gender bias. Similar results regarding gender related difference was 
found in study done by Khanal J et al12. Study done by Nowak B et 
al16 in Germany also showed similar sex differences in dual chamber 
pacemaker implantation, even more so in old age individuals and 
in study done by Lamas GA et al in USA17, whereas study done by 
Veerareddy et al18 in USA showed no sex differences in the selection 
of pacemaker. Increased utilization of pacemakers in male could also 
be explained by the increased incidence of IHD (clinical/subclinical) 
in male as evidenced by increased incidence of MI, HTN, DM in 
male compared to female which might be cause for heart block. In 

Discussion
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our study, dual chamber units were implanted in younger patients 
compared to older ones (p<0.001). Out of total patients receiving dual 
chamber units only 28.5% were >60 years of age, though almost 70% 
of total patients in the study were >60 years of age. Studies done by 
Nowak B et al16 and Veerareddy et al18 also showed increased use 
of dual chamber pacemakers in younger patients compared to older 
ones. This might be explained by the fact that older individuals are 
usually involved in less activity and single chamber pacemaker might 
be sufficient to produce desired effect without symptoms at that level 
of activity. 
    The most common indication for PPI was CHB followed by SSS. 
Similar findings were noted in study done by Khanal J et al9 and Jha 
S et al11 whereas study done by Monib A et al10 showed much higher 
incidence of CHB (87%) than our study. Annual report of SGNHC 
showed 65-78% incidence of CHB but much lesser incidence of 
SSS (6-9%) compared to our study13. In a study by Veerareddy S et 
al in USA, SSS (55%) was the commonest cause of PPI18. Similar 
findings were noted in study done in Germany by Nowak B et al16.  
In another study from Greece AV block (47%) was the commonest 
cause of PPI19. Less incidence of SSS in our study could be attributed 
to failure to diagnose SSS due to lack of adequate diagnostic facilities 
in different centres such as holter compared to CHB which might 
be easily picked up in rhythm strip of ECG. In our study, CHB was 
more common in male patients where as SSS was more common in 
female. Similar findings was noted in study done by Nowak et al 
in Germany16. This relation of increased CHB in male compared to 
female might be due to relation of AV block to IHD which is more 
common in Male than in Female patients. However, annual report 
published by SGNHC showed similar increased incidence of CHB 
and SSS in male compared to female13. 
    In our study, 161 (58.1%) cases had one or more co morbidities. 
Hypertension  was the most common co morbidity present followed 
by diabetes mellitus and post MI. Post cardiac surgery, DCM and 
congenital heart disease  also accounted for share of cases. Male 
cases undergoing PPI had more prevalence of Hypertension diabetes 
mellitus and post myocardial Infarction compared to female cases. 
   While comparing our findings with the reports from USA and 
Australia, we found similar results with the incidence of procedural 
complications reported between 3-6% and around 50% of these 
complications being serious or requiring further treatment20-22. Study 
done in Germany be Nowak B et al also reported similar statistics 
with pocket hematoma the commonest complication followed by 
pneumothorax and lead dislodgement. Complication rate was 5.8% 
in female and 4.7% in male where as mortality was 1.4% in male and 
1.2% in female patients16. These findings proved that the service of 
PPI was effective and relatively safe in our centre.
    The limitation of our study is that we collected data retrospectively 
from hospital records which create room for chance of missing data 
or data error if not recorded accurately in first hand by operators or 
staffs. Compiling data from multiple records helped to minimize 
this possibility. We couldn’t analyze long term complication of 
PPI as patients were not followed up. We also didn’t analyze the 
complications related to age, sex and type of pacemaker implanted 
which might have helped to create more elaborate data regarding 
complications. Moreover, being a single centre study, the results may 
not accurately reflect the whole population.

Study of clinical profile and indications of Permanent Pacemaker Insertion in Nepali population presenting to
tertiary care centre in Nepal

    A total of 15 (5.4%) cases experienced some form of complications 
during and after the PPI. Most common complication was wound 
site infection/resuturing. Pocket site hematoma occurred in 3 cases 
(1.0%); all patients were under antiplatlets with 1 under DAPT 
after acute MI. Wound site infection requiring resuturing occurred 
in 4 (1.4%) cases but none had incidence of endocarditis and none 
required replacement of pulse generator or leads. Dislodgement 
of leads occurred in 3 (1.0%) cases of which, 2 had dislodgement 
of RV lead in single chamber unit and 1 had dislodgement of right 
atrial lead in double chamber unit which were refixed after detection. 
Pneumothorax occurred in 2 cases (0.7%) which were managed with 
chest tube drainage. RV perforation occurred in 3 (1%) cases and all 
were attributed to stiff TPI lead. 2 cases underwent RV repair and 1 
(0.36%) died post surgery due to post-operative complication, while 
other was discharged. 1 case underwent pericardiocentesis and was 
kept in observation. After pericardial effusion was decreasing and 
patient’s condition was improving, pigtail was removed and patient 
was discharged.

Conclusion
     Single chamber pacemaker was the most commonly used pacemaker. 
Dual chamber pacemaker was more common in younger patients. 
Complete heart block was the most common indication. Permanent 
pacemaker insertion was effective and relatively safe procedure in 
MCVTC with few complications.
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