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Mat e r i a l s a n d Me t h o d s
All adult patients (18 years or above) who underwent AAIR 
pacemaker implantation for sinus node dysfunction at the 
Department of Cardiology, Mahatma Gandhi Hospital, Jaipur 
between 1st June 2018 and 31st August 2021 were included in 
the study for retrospective analysis of clinical characteristics and 
short-term outcome of these patients. This was a retrospective 
observational study. Prior approval was taken before the start of 
the study from the Institute Ethics Committee.

Aim and Objective
To do a retrospective analysis of clinical characteristics of patients 
and short-term outcomes with AAIR pacemakers.

in t r o d u c t i o n
Sinus node dysfunction includes a group of diseases related 
to abnormal conduction and propagation of electrical 
impulses at the sinoatrial node. It is often secondary to 
senescence of the sinoatrial (SA) node and surrounding atrial 
myocardium. It includes inappropriate sinus bradycardia, 
bradycardia-tachycardia syndrome, sinus pause or arrest, and 
SA exit block.

The choice of pacing mode in these patients is still up for 
debate. Patients with atrial pacing (AAI/AAIR) in comparison to 
ventricular pacing (VVI/VVIR) have fewer chances of developing 
atrial fibrillation, stroke, and heart failure. Dual-chamber pacing 
(DDD/DDDR) is also associated with significantly less atrial 
fibrillation and less heart failure hospitalization but various trials 
have failed to show a survival benefit in relation to ventricular 
pacing alone.

There is still controversy about the most effective pacing 
mode in sinus node dysfunction. Various studies have shown 
that physiological pacing (atrial and dual-chamber pacemaker) 
improves hemodynamic patterns in comparison with ventricular 
stimulation (VVI/VVIR) alone. The cost factor also play role in 
decision making as double chamber pacemakers are significantly 
costlier than single-chamber pacemakers.

We report about the use of AAIR pacemaker implantation for 
sinus node dysfunction in 15 adult patients and analyze the clinical 
characteristics and short-term outcomes of these patients.
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ab s t r ac t
Introduction: The choice of pacing mode in sinus node dysfunction in patients is still up for debate. Patients with atrial pacing (AAI/AAIR) in 
comparison to ventricular pacing (VVI/VVIR) have fewer chances of developing atrial fibrillation, stroke, and heart failure. Dual-chamber pacing 
(DDD/DDDR) is also associated with significantly less atrial fibrillation and less heart failure hospitalization, but various trials have failed to show 
a survival benefit in relation to ventricular pacing alone. We report about the use of AAIR pacemaker implantation for sinus node dysfunction 
in 15 adult patients and analyze the clinical characteristics and short-term outcomes of these patients. 
Materials and methods: All adult patients (18 years or above) who underwent AAIR pacemaker implantation for sinus node dysfunction at 
the Department of Cardiology, Mahatma Gandhi Hospital, Jaipur between 1st June 2018 and 31st August 2021 were included in the study for 
retrospective analysis of clinical characteristics and short-term outcome of these patients. This was a retrospective observational study. Prior 
approval was taken before the start of the study from the Institute Ethics Committee. 
Results: In our study, the mean age was 63 years and 66% of patients were females. Hypertension was present in 46% of patients and diabetes was 
seen in 33% of patients. About 26% of patients were having coronary artery disease (CAD). The mean LVEF in the study was 54%. Regarding the 
indication of AAIR pacemaker, 26% had inappropriate sinus bradycardia, 53% had significant sinus pause, and 20% had bradycardia-tachycardia 
syndrome. The procedure-related complication was not reported in our study. No change in the pacing mode was required in all 15 patients. 
Two patients developed episodes of paroxysmal AF on follow-up. No deaths were reported on short-term follow-up.
Conclusion: The development of AV blocks is rare in sinus node dysfunction patients. The optimal choice of pacing in these patients is the atrial 
(AAI/AAIR) pacemaker. It is the safest and provides the best cost-to-benefit ratio when compared to a dual-chamber pacemaker. Hence, atrial 
pacing should be preferred in sinus node dysfunction patients in the absence of atrioventricular blocks.
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accident. Other symptoms include palpitations, decreased physical 
activity, angina, muscular fatigue, and oliguria.

Various studies have shown that physiological pacing (atrial or 
both atrial and ventricular pacing) improves hemodynamic patterns 
in comparison with ventricular pacing alone. Also, it has been shown 
that VVI mode produces a greater number of complications in the 
short and long term than other forms of cardiac stimulation.1–4 It is still 
a matter of debate whether the most effective pacing mode in sinus 
node dysfunction is the dual-chamber or the isolated atrial mode.5,6

The safety and stability of atrial pacing in sinus node dysfunction is 
already reported in various studies.7 However, there is a slightly higher 
risk of atrial lead dislocation in comparison to ventricular lead.8 In our 
study, we did not observe any pacemaker-related problem requiring 
changes in pacing or any lead dislocation requiring relocation.

As some of the arrhythmias like paroxysmal atrial fibrillation or 
flutter are related to the presence of bradycardia or vagal stimulation, 
the presence of these arrhythmias is not a contraindication for the 
implantation of an AAIR pacemaker. Studies comparing AAIR vs 
DDDR pacemakers in sinus node dysfunction have repeatedly 
shown that incidence of atrial arrhythmias reduces with atrial 
stimulation alone.2 In some cases, chronic atrial fibrillation may 
require changing the pacing mode.9–11

Dual-chamber pacemakers are not only costlier but also have 
other disadvantages. The procedure-related issues include a longer 
duration and the need for another subclavian puncture. These 
devices are comparatively bulkier than single chamber pacemakers 
and can result in some discomfort to the patient. As battery 
depletion is more in these devices, the time elapsed before elective 
replacement is shorter. Various trials have not shown any benefit of 

Inclusion Criteria

• Age ≥18 years.
• Patients with sinus node dysfunction treated with AAIR 

pacemaker.
• Patient giving consent for the study.

Exclusion Criteria

• Age  <18 years.
• Patient not giving consent.

We performed a retrospective analysis of all the patients in the sample 
and we evaluated the clinical characteristics (age, sex, cardiopathy, 
type of SND) and the parameters during the implantation (threshold 
of atrial detection and capture). During follow-up, we evaluated 
the complications resulting from the electrodes (problems with 
detection and displacement), the development of paroxysmal or 
chronic AF, development of second or third degree AVB, the need 
for a change in stimulation mode, and death.

re s u lts
In our study, the mean age was 63 years and 66% of patients were 
females. Hypertension was present in 46% patients and diabetes 
was seen in 33% patients. About 26% patients were having 
coronary artery disease (CAD). The mean LVEF in the study was 54%. 
Regarding the indication of AAIR pacemaker, 26% had inappropriate 
sinus bradycardia, 53% had significant sinus pause, and 20% had 
bradycardia-tachycardia syndrome (Table 1).

Procedure-related complication was not reported in our 
study (Table 2). No change in the pacing mode was required in all 
15 patients. Two patients developed episodes of paroxysmal AF 
on follow-up. No deaths were reported on short-term follow-up.

di s c u s s i o n
Sinus node dysfunction affects mainly older patients, especially 
those with another cardiac disorder or diabetes. Clinical symptoms 
result from the hypoperfusion of end organs and about 50% of 
patients present with cerebral hypoperfusion symptoms like 
syncope, presyncope, lightheadedness, and cerebrovascular 

Table 1: Baseline characteristics of patients with AAIR pacemaker

Age (years) Sex Hypertension Diabetes CAD LVEF CKD Indication of AAIR

Case 1 63 Female Yes Yes No 55% No SP
Case 2 58 Female No Yes Yes 45% No ISB
Case 3 69 Male Yes No No 60% No BTS
Case 4 66 Female No No Yes 55% No SP
Case 5 72 Male No No No 50% No ISB
Case 6 70 Female Yes No No 55% No SP
Case 7 55 Female No No No 55% No SP
Case 8 56 Female No Yes No 50% No SP
Case 9 69 Male Yes Yes Yes 45% No ISB
Case 10 73 Male No No No 55% No SP
Case 11 66 Female No No No 60% No BTS
Case 12 62 Female Yes No Yes 60% No SP
Case 13 54 Male Yes Yes No 45% Yes ISB
Case 14 53 Female No No No 60% No SP

Case 15 60 Female Yes No No 60% No BTS

BTS, bradycardia-tachycardia syndrome; ISB, inappropriate sinus bradycardia; SP, sinus pause

Table 2: Clinical events

No. of patients

Atrial fibrillation 2
Heart failure 1
Stroke 0
Procedure related complication 0

Death 0
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dual-chamber pacemakers over ventricular pacing alone in terms 
of mortality and atrial fibrillation.4 This suggests that ventricular 
stimulation is detrimental and results in loss of physiological effect 
with dual-chamber pacemakers.12–16

On the other hand, atrial pacing alone in AAIR pacemakers has 
been shown to preserve AV synchronicity and is reported to be 
beneficial for sinus node dysfunction in various studies.1,9,17 There 
is a low risk (around 1%) of the development of atrioventricular 
blocks in the sinus node dysfunction patients on AAIR pacemakers 
requiring insertion of the ventricular lead.11,18,19

In the Indian scenario, cost factors play a major role and lead to 
the use of single-chamber ventricular pacing in many cases resulting 
in non-physiological pacing and left ventricular dysfunction. Also, 
in patients with ventricular pacing, it is not possible to accurately 
diagnose acute coronary syndrome (ACS) on ECG. Whereas ACS can 
be easily diagnosed on ECG in patients with atrial pacing.

co n c lu s i o n

The development of AV blocks is rare in sinus node dysfunction 
patients. The optimal choice of pacing in these patients is the 
atrial (AAI/AAIR) pacemaker. It is the safest and provides the best 
cost-to-benefit ratio when compared to dual-chamber pacemaker. 
Hence, atrial pacing should be preferred in sinus node dysfunction 
patients in the absence of atrioventricular blocks.
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