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Abstract: At present, permanent pacemaker implantation is one of the most common therapeutic or prophylactic strategies in the 

management of patients with cardiac problems. The present study was undertaken to evaluate the clinicalprofile and outcomes of 

patients undergoing pacemaker implantation.Total 30 patients, who received permanent pacemaker for bradyarrhythmias from 1st 

August 2018 to 30th May 2019, were included in the study. A detailed analysis inclusive of history taking and clinical examination 

followed by biochemical work up (renal function test, thyroid function test, random blood sugar) and cardiac work upwere done for 

each patient.  The mean age of patients at implant was 60 years with male predominant. The most common presenting symptoms were 

syncope (in 66% of patients) followed by lightheadedness (63%), Fatigue (56%), palpitation (56%), and dyspnea (53%).Hypertension 

(63%) was the most common associated co-morbidity. Complete heart block (70%) was commonest indication of pacing followed by sick 

sinus syndrome (SSS) (23%) and trifascicular block (7%).The complications observed were pneumothorax and pacemaker implant site 

wound exudation in one patient each.Complete heart block (CHB) was the major indications of pacemaker implantation in present 

study and advanced age and male gender were associated with higher implantation rate with minimal complications. The pacemaker 

implantation is a lifesaving procedure and improves quality of life dramatically.  
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1. 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[1]. Since the 

first implantation of a pacemaker (PM) in human by Senning 

and Elmqvist in 1958, implantable electronic devices have 

evolved into the mainstay of the treatment of cardiac rhythm 

disturbances [2] and have become a routine treatment for 

cardiac conductive disorders [3].  Today, more than 40 years 

after the first pacemaker implantation, world-wide 

implantation rate exceeds 400 000 every year [4]. According 

to 11
th
 world survey of cardiac pacemaker and implantable 

devices, conducted in 2009, around 20,000 PMs were 

implanted annually in India [5]. However, at present the 

numbers must have grown several folds. Despite these 

growing numbers, there is no national registry in India who 

collects or tracks data of implanted devices [6]. 

 

Third degree heart block is the complete block or 

dissociation between the atria and the ventricles and a 

condition when none of the atrial impulses reach the 

ventricle. The causes of the third degree heart block in 

children could be congenital [7] or familial [8] and in adults 

is related to ischemia (of atrioventricular node) or could be 

non-ischemic [9]. However the worldwide, prevalence of 

third-degree heart block and sick sinus syndrome (SSS) is 

0.04% [10] and 0.296% [11] respectively, whereas the 

prevalence of trifascicular block is 0.1% in the younger 

population and increases to 1% in the older population [12]. 

 

The clinical presentation depends on the level of the block 

and the escape rhythm that develops as a result [13]. 

“Symptomatic bradycardia” is defined as a documented 

bradyarrhythmia that is directly responsible for the 

development of frank syncope or nearsyncope, transient 

dizziness or lightheadedness, and confusional states 

resulting from cerebral hypoperfusion attributable to slow 

heart rate. Patients who experience tachyarrhythmias usually 

present with a sensation of palpitation, chest pain, or 

pressure, rather than an abrupt loss of consciousness [14]. 

Studies discussing the clinical profile of the patients 

undergoing pacemaker implantation are available in Western 

literature but there are few studies from the India. Therefore 

present study was conducted to assess clinical profile and 

outcomes of patients with cardiac conduction defect 

undergoing pacemaker implantation in western Indian state 

of Maharashtra.  

 

2. Materials and Methods 
 

The present study was conducted in the Department of 

Medicine, Government Medical College, Ambejogai, 

Maharashtra, India, over a period of 10 months from 1st 

August 2018 to 30th May 2019. Total 30 patients with 

symptomatic bradyarrhythmias or asymptomatic cases with 

heart rate <40 beats/min were registered for the study after 

written informed consent was obtained. Patients with 

reversible bradyarrhythmias, drug induced bradycardia, 

electrolyte imbalance-induced bradyarrhythmias; patients 

not willing to participate in the study; andpatients 

undergoing revision implantation; and patients aged <18 

years were excluded from the study. 

 

The demographic data (age and sex distribution) and history 

of clinical symptoms were noted. Detailed clinical 

evaluation was done, followed by investigations including 

complete hemogram, blood glucose, blood urea and 

creatinine, lipid profile, thyroid profile, chest x-ray, ECG 
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and echocardiography.All the selected patients underwent 

permanent pacemaker implantation under the cover of trans-

femoral temporary pacemaker implantation. The permanent 

pacemaker was implanted using a subclavian vein approach 

on the right side of the chest. All the patients were 

administered with prophylactic intravenous antibiotic 

starting 1 h before intervention and continuing for 5 days. 

Teicoplanin, gentamicin, and ornidazole were given for 

Gram-positive, Gram-negative, and anaerobic coverage, 

respectively. After 5 days of intravenous antibiotics, oral 

amoxicillin clavulanate and levofloxacin were given for 

another 5 days. Patients were followed up closely for 6 

weeks for the monitoring of early complications associated 

with pacemaker implantation. 

 

Percentage analysis was used to describe distribution of 

demographic variables and baseline characteristics of study 

participants. 

 

3. Observations and Results 
 

Total 30 patients were enrolled in the study, among them 19 

(63.33%) were males and 11 (36.66%) were females. The 

majority of patients (21; 70%) were in the age group of 50-

70 years as shown in table 1. The mean age of study 

population was 60.96 years. 

 

 

Table 1: Demographic data of the patients 
Parameters CHB  

(n=21) 

SSS  

(n=7) 

Trifascicular Block  

(n=2) 

Total (n=30) 

Age (years) 40-50 01 (4.76%) 03 (42.85%) - 04 (13.33%) 

50-60 08 (38.09%) 01 (14.28%) 01 (50%) 10 (33.33%) 

60-70 08 (38.09%) 02 (28.57%) 01 (50%) 11 (36.66%) 

>70 04 (19.04%) 01 (14.28%) - 05 (16.66%) 

Sex  Male 14 (66.66%) 04 (57.14%) 01 (50%) 19 (63.33%) 

Female 07 (33.33%) 03 (42.85%) 01 (50%) 11 (36.66%) 

 

The most common indication for pacemaker implantation 

were complete heart block (70%) followed by sick sinus 

syndrome (SSS) (23.33%)], and trifascicular block (6.66%), 

(Figure 1). 

 

 
Figure 1: Indication for Pacemaker Implantation 

 

Overall 28 (93.33%) patients were symptomatic at 

presentation, and these symptoms were attributed to 

bradycardia. Themost commonly presenting symptoms were 

syncope, light headedness, Fatigue, palpitation, and dyspnea, 

in 66.66%, 63.33%, 56.66%, 56.66% and 53.33% of 

patients, respectively. Two patients did not have any 

symptoms but had heart rate<40 beats/min. Cardic 

arrhythmias were associated with hypertension (19; 

63.33%), diabetes mellitus (11; 36.66%), and coronary heart 

disease (CAD) (9; 30%). The symptoms and other comorbid 

condition in the various groupsare shown in Table 2. 

 

 

 

 

 

Table 2: Distribution of patients according to clinical symptoms and co-morbidies 

Characteristic CHB (n=21) SSS (n=7) Trifascicular Block (n=2) Total (n=30) 

Clinical symptoms 

H/O Syncope 14 (66.66%) 04 (57.14%) 02 (100%) 20 (66.66%) 

Lightheadedness 11 (52.38%) 06 (85.71%) 02 (100%) 19 (63.33%) 

Fatigue 11 (52.38%) 04 (57.14%) 02 (100%) 17 (56.66%) 

Palpitation 10 (47.61%) 06 (85.71%) 01 (50%) 17 (56.66%) 

Dyspnea 10 (47.61%) 05 (71.42%) 01 (50%) 16 (53.33%) 

Angina 03 (14.28%) 02 (28.57%) 00 (0.0%) 05 (16.66%) 

Comorbidities 

Hypertension 13 (61.90%) 04 (57.14%) 02 (100%) 19 (63.33%) 

Diabetes Mellitus 07 (33.33%) 03 (42.85%) 01 (50%) 11 (36.66%) 

CAD 07 (33.33%) 02 (28.57%) - 09 (30.00%) 

Smoking 05 (23.80%) 02 (28.57%) - 07 (23.33%) 

Alcohol 04 (19.04%) - 01 (50%) 05 (16.66%) 

Thyroid 02 (9.52%) 02 (28.57%) 01 (50%) 05 (16.66%) 

 

83.33% of the patients underwentthe single-chamber, rate-

responsive pacing (VVIR) typeof pacemaker implantation. 

The dual-chamber, rate responsive pacing (DDDR) type of 

pacemaker was implanted in 16.66% of patients who 

belonged to thecomplete heart block (CHB) group. 

Following permanentpacemaker implantation, there was 

dramatic improvementin the symptoms of the patients. The 

complications observed were pneumothorax and pacemaker 

implant site wound exudation in one patient each as shown 

in figure 2. 
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Figure 2: Complication in pacemaker implantation patients 

 

4. Discussion 
 

Out of total population (30 patients) who underwent 

pacemaker implantation, numbers of male patients were 

higher than the females (63.33% vs. 36.66%), which 

iscomparable with theearlier studies [6, 15]. The mean age 

of population was 60.96 years, this outcomes are identical to 

a study published in 2016 [16] and closely similar to the 

study done by Kumar et al [6].Majority of patients (70%) 

were in 50-70 years of age group as similar to the previous 

studies [12,17] and this implies that pacemaker implantation 

is primarily required in the geriatric age group. The most 

common indication for permanent pacing in this study was 

complete heart block (70%) followed by sick sinus 

syndrome (SSS) (23.33%)], and trifascicular block (6.66%) 

which is correlated with the other studies [1, 6, 18].   

 

Permanent pacemaker implantation remains the only 

effective treatment for symptomatic bradycardia. In the 

present study, 93.33% of patients were symptomatic at 

presentation, and these symptoms were attributed to 

bradycardia. Syncope (66.66%) was the most common 

symptom; were comparable with previous studies [12, 17, 

19, 20]. Palpitation was found to be more frequent in the 

SSS group, in 85.71% of those patients, whereas all 2 

patients of the trifascicular group were suffering from 

syncopal attacks. Two patients were asymptomatic at 

presentation but had profound bradycardia with heart rates 

<40 beats/ min, and both of these patients were suffering 

from complete heart block; these observations are 

comparable with the earlier studies [12, 17, 20, 21].  

 

Hypertension was the most common associated co-

morbidity with brady arrhythmias found in 63.33% of 

patients. The duration of hypertension ranged from 27 years 

to less than 1 year before the development of symptoms of 

bradyarrhythmia. None of our patients were on beta 

blockers, calcium channel blockers (CCBs or 

dihydropyridines), digoxin, or antiarrhythmics drugs at the 

time of presentation, which can lead to conduction block and 

present a similar clinical picture. Hypertension prevalence in 

the complete heart block and SSS groups was 61.90% and 

57.14% respectively, whereas all 2 patients with trifascicular 

block were hypertensive. 36.66% of patients were diabetic, 

consistent with previous studies [19, 22]. None of our 

patients were suffering from type 1 diabetes mellitus.Seven 

diabetes mellitus patients had CHB, whereas 3 had SSS and 

1 had trifascicular block. Diabetes mellitus was found to be 

significantly associated with CHB in the present study, 

which was consistent with other studies [21,22]. Coronary 

artery disease (CAD) was noticed in 30% of patients. The 

diagnosisof CAD was on the basis of history, clinical 

examination, electrocardiogaphy (ECG), and 

echocardiography, so this may be the reason for lower 

prevalence of CAD in the present study. Thyroid 

dysfunction was noticedin 5 (16.66%) patients; of these, 1 

patient was sufferingfrom hyperthyroidism and the rest from 

hypothyroidism. Complete heart block was noted in 2 

patients, and SSS was also noted in 2 patients whereas 

trifascicular block was noted in 1 patient. 

 

93.33% of patients had presented with bradycardia, i.e., 

heart rate <50 beats/min, and among these, 43.33% of 

patients had heart rate <40 beats/min. The minimum heart 

rate of 30 beats/min was noticed. All the 2 patients with 

heart rate >60 beats/min belonged to the brady-tachy 

syndrome group and we had reviewed their previous records 

and found that they had paroxysmal atrial fibrillation or 

supraventricular tachycardia. The mean heart rate in CHB 

group was much lower (40.31 ± 5.21) compared to the heart 

rate in the SSS group (55.39 ± 23.07) and in the trifascicular 

block group (48.33 ± 15.06). Overall, 46.66% of the study 

populationhad cardiomegaly on x-ray chest. Considering 

subgroups, 50% of patients in the CHB group had 

cardiomegaly, whereas 43.33% patients in the SSS group 

and 33.33% in the trifascicular group had cardiomegaly.  

These findings are similar to study done by Kanse et al [21]. 

Three-fourths ofour patients had normal left ventricular 

systolic function, whereas only around 13.33% of patients 

had moderate tosevere left ventricular systolic dysfunction. 

 

In the current study, single chamber VVIR was the more 

common pacing mode (83.33%) as compared to dual 

chamber DDDR pacing mode (16.66%), which is similar to 

the data obtained from earlier reports from developing 

countries [1, 6, 21, 23]. 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. 

 

The permanent pacemaker implantation is considered to be 

minor surgery; this does not mean that it is exempt from 

complications and technical failures in the short and long 

term [24]. It is with a generally low complication rate mostly 

between 4-6.1% [25, 26].In this study subclavian route was 

used in most of the patients which remains the most widely 

employed route for pacemaker implantation [1, 27]. 

Permanent pacemaker implantation is a relatively safe 

procedure as indicated by the low complication rate of 

6.66%  (only 2 patients) in this study and this rate is similar 

to the rates reported worldwide [1, 25, 28]. Among them, 

one patient had pneumothorax, which was undergoing dual-

chamber pacemaker insertion. This patient did not have any 

symptoms, and x-ray chest was suggestive of minimal 

pneumothorax (<10% of the pulmonary field in the chest x-

ray film). The patient was treated conservatively. This 
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outcome is comparable with the study done by Kanse et al 

[21] and Aggarwal et al [29]. Wound infection was 

suspected in 1 patient of VVIR pacemaker implant, the pus 

culture was sterile. There were no deaths observed as a 

complication of pacemaker implantation in the present study 

which is correlated with the previous studies [21, 30].The 

mean duration of the hospital stay was 5.7 days, implying 

that permanent pacemaker implantation has a low peri-

operative and post-operative morbidity. 

 

5. Conclusion 
 

From the results of present study, it was evident that 

geriatric population constitutes the major bulk of permanent 

pacemaker implantation with male predominance. Most of 

the patients were symptomatic due to bradyarrhthymias and 

syncope was the most common clinical symptom.Complete 

heart block (CHB) was the major indications of pacemaker 

implantation and single chamber (VVIR) was the most 

common mode of implanted pacemaker.After pacemaker 

implantation, there was significant improvement in 

symptoms and quality of life.  

 

Thus, pacemaker implantation is a relatively safe procedure 

with a low complication rate for patients with symptomatic 

bradyarrhthymia. 
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