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ABSTRACT
Background: To determine the demographic details, indications, type of pacemakers and complications in patients
undergoing the permanent pacemaker implantation.
Methods: This was a single-center, retrospective study conducted in at a tertiary-care center in India. The records of
200 patients who had undergone implantation of permanent pacemakers in the period of May 2016 to April 2018 were
reviewed.
Results: Total 200 patients with mean age of 67 years were paced. Of these 120 (60%) were males. The mean
duration of hospital stay was 6.5 days. Sinus node disease (105 patients, 52.5%) was the most common indication for
permanent pacemaker insertion. Single chamber (VVIR) pacing mode (125 patients, 62.5%) was found to be the most
common pacing mode used for pacemaker insertion. Among the 200 patients complications were observed in 8
patients (4%). Of these 8 patients, pneumothorax (4 patients, 2%) was found to be the most common complication for
permanent pacemaker implantation followed by local site infection (1 patient, 0.5%). Only 1 patient (0.5%) died
during the observation period of the study.
Conclusions: Geriatric population with male predominance have observed to commonly undergo permanent
pacemaker implantation. Sinus node disease in the elderly patients is the most common indication for cardiac pacing
followed by atrioventricular block. Single chamber (VVIR) pacing mode is commonly used followed by dual
chamber (DDDR) due to economic reasons in India. Pacemaker implantation is a relatively safe procedure with a low
complication rate.
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INTRODUCTION
Pacemakers or artificial pacemakers (PMs) are small
electronic medical devices, which use the electric
impulses delivered by the electrodes that sense intrinsic
heart rhythm and provide electric stimulation when
indicated. The purpose of cardiac pacing is to maintain
adequate heart rate. The pacemaker can either be
temporary or permanent.1,2 Temporary PMs are used to
treat short-term heart rhythms and permanent PMs are
used to control long-term heart rhythms. The number of

permanent pacemaker insertions has been steadily
increasing worldwide over the years.1,3-6 For instance, UK
reports a 10-year average annual growth rate of 4.7% in
permanent pacemaker implantation.1
The incidence of permanent pacemaker implantation
increases with age.4 The median age of implantation as
reported in various studies conducted globally ranges
from 64 to 77 years with a male predominance; and the
percentage of male patients ranging from 53.5 to
60%.7,8,4,9,10
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Majority of the patients undergoing permanent
pacemaker implantation belong to the geriatric age
group.9 Hence, bradyarrhythmias requiring permanent
pacemaker implantation form an important cause of
geriatric morbidity. The guidelines outlining the
indications for permanent pacemaker implantation are
available from the American Heart Association and the
European Society of Cardiology.11,12

RESULTS

The most common indications for a permanent
pacemaker insertion are atrio-ventricular (AV) block and
sick sinus syndrome with AV block responsible for 4580% of pacemaker implantations in various studies.9,10

Table 1 shows the indications for pacemaker implantation
with involvement of associated blocks. Sinus node
disease was the most common (105 patients; 52.5%)
indication for permanent pacemaker insertion followed
by AV block (95 patients; 47.5%).

Permanent pacemaker implantation is a minimally
invasive procedure with a generally low complication
rate mostly between 4-6.1%.1,13,14 Complications are
categorized into early and late. The rate of acute
complications is 4-5% and late complications are 2.7%.13
The most common complications include pneumothorax
(1-3%) and lead dislodgement.15-17 Mortality occurs
rarely (0.08-1.1%).1
This study was conducted to review the demographic
characteristics, indications, type of pacemakers and
complications in patients undergoing permanent
pacemaker implantation at a tertiary-care center in India.
METHODS
This was a single-center, retrospective study conducted at
a tertiary-care center in India. The records of 200 patients
who had been implanted with permanent pacemakers in
the inclusive period of May 2016 to April 2018 were
reviewed.
The permanent pacemaker insertion was performed in the
cardiac catheter laboratory by a team comprising of a
consultant cardiologist, a cardiac technician, a cardiac
nurse and a radiographer.
Antibiotics were given post-operatively through
intravenous route (Inj teicoplanin 400mg IV once daily)
for 4 days followed by oral antibiotics (Tab cefuroxime
axetil 500mg and Tab linezolid 600mg) for one week.
The patients were also prescribed with oral antiinflammatory agents and analgesics.
The procedure was performed under local anaesthesia.
The left subclavian vein route was used for pacemaker
insertion in most of the patients but one of the consultants
used the right subclavian vein in 4 patients when vascular
access through the left Subclavian route was found
difficult. The patients were advised limb immobilisation
for 24hours post-operatively.
Chest radiography was usually performed on the third
post-operative day and pacemaker was checked prior to
discharge from the hospital. Subsequent follow up was on
outpatient department (OPD) basis.

Total 200 patients with an age range of 39–95 years were
paced. Of these, 120 (60%) were males (age range 52–95
years). The mean duration of hospital stay was 6.5 days
post-pacemaker implantation with a range of 3-15 days.
Indications

Of the 95 patients who had AV block, 61 patients
(30.5%) were associated with complete heart block, 21
patients (10.5%) had trifascicular block, 5 patients (2.5%)
had left bundle branch block (LBBB), 4 patients (2%)
had bifascicular block and 4 patients (2%) had 2:1 block.
Among the 200 patients, 39 patients (19.5%) had
temporary pacemaker implantation.
Table 1: Baseline demographic details of all the
patients.

Characteristics
Age, (mean (range), years)
Male, n (%)
Indications
Sinus node disease, n (%)
AV block, n (%)
Complete heart block, n (%)
Trifascicular block, n (%)
Left bundle branch block, n (%)
Bifascicular block, n (%)
2:1 AV block, n (%)
Temporary pacemaker implantation
Modes of pacing used
VVIR pacing, n (%)
DDDR pacing, n (%)
VVI pacing, n (%)
VDDR pacing, n (%)
Hospital stay, (mean (range), days)

Patients,
(N=200)
67 (39-95)
120 (60%)
105 (52.5%)
95 (47.5%)
61 (30.5%)
21 (10.5%)
5 (2.5%)
4 (2%)
4 (2%)
39 (19.5%)
125 (62.5%)
57 (28.5%)
17 (8.5%)
1 (0.5%)
6.5 (3-15)

AV block: atrioventricular block

Modes of pacing
The VVIR was found to be the most commonly used
mode of pacemaker among the study population
accounting for 125 patients (62.5%), followed by DDDR
pacing mode in 57 patients (28.5%), VVI and VDDR
pacing modes were used in 17 patients (80.5%) and 1
patient (0.5%) respectively. The modes of pacemaker
used for pacing are demonstrated in Table 1.
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Complications
Among the 200 patients complications were observed in
8 patients and the overall complication rate was found to
be 4%. Of these 8 patients, 4 patients (2%) had
pneumothorax and had to undergo chest tube insertion
subsequently. One patient (0.5%) had local site infection
after 7 months of pacemaker insertion for which the
pacemaker was removed from the original site in the left
subclavian fossa and had to be reimplanted in the right
subclavian fossa under the cover of antibiotics. One
patient (0.5%) had sepsis possibly secondary to
pulmonary infection for which he received antibiotics and
inotropic support and recovered subsequently. One
patient (0.5%) had lead displacement and had to undergo
repositioning of the lead on the 3rd post-permanent
pacemaker implantation day.
Only 1 patient (0.5%) died during the observation period
of the study. The patient was in a state of encephalopathy
prior to the insertion of the pacemaker and remained in
altered sensorium in the post-operative period. He
remained violent in the recovery ward and died suddenly
on the same day in the night possibly due to lead
dislodgement
and
subsequent
cardiac
arrest.
Complications in pacemaker implantation of all the
patients are shown in Table 2.
Table 2: Complications in pacemaker implantations of
all the patients.

In USA, sinus node disease is the primary indication for
pacemaker implantation in over 50% of patients.20
Elderly patients with sick sinus syndrome or AV block
are treated with pacemaker implantation.21 The most
common indication for permanent pacing in this study
was sinus node disease (52.5%) followed by AV block
(47.5%). This is in contrast to earlier reports that indicate
AV block to be the more common indication for
pacemaker insertion. This difference can possibly be
explained by the more widespread availability of 24hr
Holter recording as compared to previous years that has
improved the pick-up rate of sinus node disease in the
general population. In this report it showed that complete
heart block (30.5%) was the most common indication for
AV block and it was comparable to that reported in the
earlier studies.7,9,10
Harrigan RA et al, showed that temporary cardiac
pacemaker is a life-saving procedure in the emergency
department as it can definitely control the heart rate and
provide adequate cardiac output in selected
circumstances.22 Among the 200 patients, 19.5% had
temporary pacemaker implantation at the time of
presentation in the emergency department prior to
permanent pacemaker implantation. This indicates that
permanent pacemakers are implanted for survival in a
large number of patients in India and not just for the
improvement of quality of life as is the trend in western
countries.

DISCUSSION

The single chamber VVIR is the more common pacing
mode (62.5%) as compared to dual chamber DDDR
pacing mode (28.5%). This is similar to the data obtained
from earlier reports from developing countries.10,23-26 This
is in contrast to the trend observed in developed nations
and reflects the underlying economic issues in healthcare
and lack of health insurance in developing countries. This
further implies that permanent pacemakers are implanted
mainly when they are essential for survival rather than for
an improved quality of life as is prevalent in the general
population in India.

This study was conducted to review the demographic
details, indications, type of pacemakers and
complications in patients undergoing permanent
pacemaker implantation. In this report the mean age of
pacemaker implantation in the study population was 67
years. This implies that pacemaker implantation is
primarily required in the geriatric age group which is
similar to the age distribution in the UK.18 Permanent
pacemaker implantation remains the only effective
treatment for symptomatic bradycardia.9 This is in
accordance with the reports published worldwide and
reiterates that bradyarrhythmias requiring permanent
pacemaker implantation constitute an important cause of
geriatric morbidity.8,9,19 This report also revealed male
predominance (60% of the study patients were males)
amongst the patients requiring permanent pacemakers.
This is comparable to age distribution reported
worldwide.1,10

In this report subclavian route was used in most of the
patients which remains the most widely employed route
for pacemaker implantation.27,28 Permanent pacemaker
implantation is a relatively safe procedure as indicated by
the low complication rate of 4% in this study. This rate is
similar to the rates reported worldwide.5,13,14 Iatrogenic
pneumothorax requiring chest tube insertion was the most
common complication in the post-operative period (2%)
which was comparable to the rates prevalent
worldwide.3,13-15 Lead displacement, local site infection
and sepsis were other complications noted in the postoperative period, each having a rate of 0.5%. Only 1
death occurred in the study population (0.5%). This
suggests that mortality occurs rarely due to permanent
pacemaker implantation (0.08-1.1%).5 The mean duration
of the hospital stay was 6.5 days, implying that
permanent pacemaker implantation has a low perioperative and post-operative morbidity.

Complications
Pneumothorax, n (%)
Local site infection, n (%)
Sepsis, n (%)
Lead displacement, n (%)
Death, n (%)
Total, n (%)

Patients, (N=200)
4 (2%)
1 (0.5%)
1 (0.5%)
1 (0.5%)
1 (0.5%)
8 (4%)
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CONCLUSION

9.

The results of the present study concluded that it was
evident that geriatric population constitutes the major
bulk of permanent pacemaker implantation with male
predominance (60%). Sinus node disease and AV block
are the two most common indications of pacemaker
implantation. VVIR pacing mode is the most common
pacing mode used in India due to economic reasons.
Temporary pacemaker insertions are often required prior
to permanent pacemaker implantation at the time of
presentation in the emergency department for immediate
survival of patients. Pacemaker implantation is a
relatively safe procedure with a low complication rate,
low peri-operative and post-operative morbidity and
mortality.

10.

11.

12.
Funding: No funding sources
Conflict of interest: None declared
Ethical approval: The study was approved by the
Institutional Ethics Committee
REFERENCES
1.

2.

3.

4.

5.

6.

7.

8.

Kotsakou M, Kioumis I, Lazaridis G, Pitsiou G,
Lampaki S, Papaiwannou A, et al. Pacemaker
insertion. Annals of translational Medicine. 2015;3.
Batra AS, Balaji S. Post operative temporary
epicardial pacing: When, how and why? Annals of
Pediatric Cardiol. 2008;1:120.
Zhan C, Baine WB, Sedrakyan A, Steiner C.
Cardiac device implantation in the United States
from 1997 through 2004: a population-based
analysis. J Gen Inter Med. 2008;23:13-19.
Branch-Elliman W, Stanislawski M, Strymish J,
Barón AE, Gupta K, Varosy PD, et al. Cardiac
electrophysiology laboratories: a potential target for
antimicrobial stewardship and quality improvement?
infection control and hospital epidemiology.
2016;37:1005-11.
Uslan DZ, Tleyjeh IM, Baddour LM, Friedman PA,
Jenkins SM, St Sauver JL, et al. Temporal trends in
permanent pacemaker implantation: a populationbased study. American Heart J. 2008;155:896-903.
Mangram AJ, Horan TC, Pearson ML, Silver LC,
Jarvis WR, Committee HICPA. Guideline for
prevention of surgical site infection, 1999. infection
control and hospital Epidemiology. 1999;20:247-80.
Khanal J, Poudyal R, Devkota S, Thapa S,
Dhungana R. Clinical profile and early
complications after single and dual chamber
permanent pacemaker implantation at Manmohan
cardiothoracic vascular and transplant centre,
Kathmandu, Nepal. J Nepal Health Res Council.
2015;13:138-43.
Aggarwal RK, Connelly DT, Ray SG, Ball J,
Charles RG. Early complications of permanent
pacemaker implantation: no difference between dual
and single chamber systems. Heart. 1995;73:571-75.

13.
14.

15.

16.

17.

18.

19.

20.

21.

Eltrafi A, Currie P, Silas J. Permanent pacemaker
insertion in a district general hospital: indications,
patient
characteristics,
and
complications.
Postgraduate Medical J. 2000;76:337-39.
Shenthar J, Bohra S, Jetley V, Vora A,
Lokhandwala Y, Nabar A, et al. A survey of cardiac
implantable electronic device implantation in India:
By Indian Society of Electrocardiology and Indian
Heart Rhythm Society. Indian Heart J. 2016;68:6871.
Baddour LM, Epstein AE, Erickson CC, Knight BP,
Levison ME, Lockhart PB, et al. Update on
cardiovascular implantable electronic device
infections and their management: a scientific
statement from the American Heart Association.
Circulation. 2010;121:458-77.
Vardas PE, Auricchio A, Blanc J-J, Daubert J-C,
Drexler H, Ector H, et al. Guidelines for cardiac
pacing and cardiac resynchronization therapy: the
task force for cardiac pacing and cardiac
resynchronization therapy of the European Society
of Cardiology. Developed in collaboration with the
European Heart Rhythm Association. European
Heart J. 2007;28:2256-95.
Trohman RG, Kim MH, Pinski SL. Cardiac pacing:
the state of the art. The Lancet. 2004;364:1701-19.
Stevenson RT, Lugg D, Gray R, Hollis D, Stoner M,
Williams JL. Pacemaker implantation in the extreme
elderly. J Interventional Cardiac Electrophysiology.
2012;33:51-58.
Res J, de Priester J, van Lier A, van Engelen C,
Bronzwaer P, Tan P, et al. Pneumothorax resulting
from subclavian puncture: a complication of
permanent
pacemaker
lead
implantation.
Netherlands Heart J. 2004;12:101.
Pavia S, Wilkoff B. The management of surgical
complications of pacemaker and implantable
cardioverter-defibrillators. Current opinion in
Cardiol. 2001;16:66-71.
Parsonnet V, Bernstein AD, Lindsay B. Pacemakerimplantation complication rates: an analysis of some
contributing factors. J American College Cardiol.
1989;13:917-21.
Ellenbogen KA, Hellkamp AS, Wilkoff BL,
Camunãs JL, Love JC, Hadjis TA, et al.
Complications arising after implantation of DDD
pacemakers: the MOST experience. The American J
Cardiol. 2003;92:740-41.
Kaushik V, Leon AR, Forrester JS, Trohman RG.
Bradyarrhythmias, temporary and permanent
pacing. Critical Care Medicine. 2000;28:N121-N28.
Müller C, Cernin J, Glogar D, Laczkovics A, Mayr
H, Scheibelhofer W, et al. Survival rate and causes
of death in patients with pacemakers: dependence
on symptoms leading to pacemaker implantation.
European Heart J. 1988;9:1003-09.
Kusumoto FM, Goldschlager N. Cardiac pacing.
New England J Med. 1996;334:89-99.

International Journal of Research in Medical Sciences | December 2018 | Vol 6 | Issue 12

Page 4056

Bhat S et al. Int J Res Med Sci. 2018 Dec;6(12):4053-4057

22. Tveskov C, Skytthe A, Arnsbo P, Vaupel JW,
Møller M, Christensen K. Twins with implanted
pacemakers: Is there an increased mortality risk for
the co-twin? A follow-up study based on the Danish
Twin Registry and the Danish Pacemaker Register.
EP Euro. 2005;7:598-603.
23. Harrigan RA, Chan TC, Moonblatt S, Vilke GM,
Ufberg JW. Temporary transvenous pacemaker
placement in the emergency department. J
Emergency Med. 2007;32:105-11.
24. 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.
25. Andersen HR, Thuesen L, Bagger JP, Vesterlund T,
Thomsen PEB. Prospective randomised trial of
atrial versus ventricular pacing in sick-sinus
syndrome. The Lancet. 1994;344:1523-28.

26. Andersen HR, Nielsen JC, Thomsen PEB, Thuesen
L, Mortensen PT, Vesterlund T, et al. Long-term
follow-up of patients from a randomised trial of
atrial versus ventricular pacing for sick-sinus
syndrome. The Lancet. 1997;350:1210-16.
27. Bernstein AD, Parsonnet V. Survey of cardiac
pacing in the United States in 1989. Ame J Cardiol.
1992;69:331-38.
28. Belott PH. A variation on the introducer technique
for unlimited access to the subclavian vein. Pacing
and Clinical Electrophysiology. 1981;4:43-7.
Cite this article as: Bhat S, Kumar D, Parimoo A.
Characteristics, indications and complications in
patients undergoing permanent pacemaker
implantation: a single centre study. Int J Res Med Sci
2018;6:4053-7.

International Journal of Research in Medical Sciences | December 2018 | Vol 6 | Issue 12

Page 4057

