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Abstract
Objective: To explore the recent influences of pacemaker with automatic search function of atrial hysteresis on atrial arrhyth-
mias, and to evaluate it clinical efficacy and safety.
Methods: Indentify ADx DDD 5286 implanted dual chamber pacemaker for sick sinus syndrome in 43 cases. Automatic search
of atrial lag was not opened with after pacemaker implantation, and the pacemaker settings were kept. Follow-up program after
3 months, DDD mode with automatic search of atrial lag was opened, and this mode was followed up for 6 months, comparing
the atrial pacing percentage and DCG atrial tachyarrhythmias of pacemaker implantation to opening atrium lag mode.
Results: Compared with the preoperative and operative 3 months later, dynamic electrocardiogram (DCG) 24 h showed that
the number of atrial premature beats (APB) and atrial tachycardia, atrial fibrillation (AF) array increased (p < .05); the cases of
APB, atrial tachycardia and AF episodes were also increased (p < .05). Compared with the automatic search function in atrial
hysteresis model opened with and not opened: atrial pacing percentage decreased [0.54 (0.41, 0.71) vs. 0.82 (0.65, 0.93), p <
.05]; DCG 24 h showed that the number of APB, AF episodes was reduced (p < .05).
Conclusions: Automation search function in atrial hysteresis model can obviously reduce the proportion of atrial pacing, reduce
the occurrence of atrial arrhythmias; opened with automatic search function in atrial hysteresis model was safe and reliable.
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In recent years, physicians in the field of pacemaker and
electrophysiology have focused their attention on the study
of apex pacing of the right ventricle and different ventricu-
lar pacing sites.[1] In fact, the right atrial appendage is also
a non physiological part of the pacing. The pacing at the
same site can also cause abnormal electrical activity of the
heart, resulting in the asynchrony of the left and right atrial
and their chambers, promoting the reentry of the atrium,
and easily inducing reentrant atrial arrhythmias. Secondly,
the unnecessary atrial pacing obviously increases the energy
consumption.[2, 3] Therefore, it is of great significance to re-
duce the ratio of atrial pacing in clinic. Automatic search of
atrial lag can initiatively extend the AA interval regularly,

and encourage the occurrence of sinus rhythm, so as to fur-
ther reduce the purpose of atrial pacing. The paper aims to
explore the recent influences of pacemaker with automatic
search function of atrial hysteresis on atrial arrhythmias, and
to evaluate its clinical efficacy and safety.

1 Materials and methods
1.1 General information

A total of 43 cases of sick sinus syndrome undergoing Iden-
tity Adx DDD 5286 implanted dual chamber pacemaker in
the Department of Cardiology of the Third Affiliated Hos-
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pital of Inner Mongolia Medical College, from May 2011 to
June 2012, were selected as the study subject. All patients
were in accordance with the following conditions. (1) The
patients were eligible for the treatment of the dual chamber
pacemaker. They were willing to participate in the study
and were able to complete the follow-up. (2) The rate of
the patient’s own atrium was lower than the basic frequency
of program control. Exclusion criteria: patients whose own
atrium rate was higher than the basic frequency of program
control.

1.2 Methods for the implantation

The pacing wires were implanted via cephalotomy or sub-
clavian vein puncture. The right ventricular electrode was
placed in the apex of the right ventricle, and the right atrium
electrode was placed in the right auricle. The atrium and
ventricle were all passive electrodes. According to X-ray
lateral fluoroscopy, electrocardiogram and pacing threshold,
impedance, P wave and R wave amplitude, the location of
electrode leads was determined.

1.3 Programming control of peacemaker

Automatic search of atrial lag was not opened with af-
ter pacemaker implantation, and the pacemaker settings
were kept. Follow-up program after 3 months, DDD mode
with automatic search of atrial lag was opened, and this
mode was followed up for 6 months. The standard of pro-
gramming control includes: the basic frequency was 60
times/min, the lag frequency was 50 times/min, the search
period was 30 min, and the number of search cycles was
2. Before and after the pacemaker implantation, the atrial
lag mode was not opened after 3 months. Then the 24 h dy-
namic electrocardiogram (DCG) was performed at 3 months
follow-up. DCG used three channel portable 128 MB flash
cards and three channel recorder (CH1, CH2, CH3). The
number of 24 h atrial early times, atrial tachycardia and
atrial fibrillation (AF) array were replayed and calculated
by computer system. No antiarrhythmic drugs were admin-
istered before and after pacemaker implantation.

1.4 Follow-up visit

The patient’s complaint was recorded during a 6-month
follow-up. The percentage of atrial pacing was recorded at
each follow-up, and the threshold of the atrium and ventri-
cle, the impedance of the wire, the amplitude of P wave and
R wave were measured.

1.5 Statistical analysis

Statistical analysis was performed using SPSS13.0 soft-
ware, and represented by x̄ ± s. The comparison between

groups was made by use of t-test. Before and after pace-
maker implantation, the number of atrial premature, atrial
tachycardia, AF and percentage of atrial pacing were ex-
pressed in the median (25% percentile and 75% percentile,
[M (P25, P75)] before and after pacemaker implantation by
nonparametric Mannwhipney test. The detection rate of
atrial arrhythmia before and after pacemaker implantation
and open atrial lag mode was compared with χ2 square test,
with a difference of p < .05, indicating a statistically signif-
icant difference.

2 Results
2.1 The change of atrial pacing ratio in atrial lag

mode

The atrial pacing mode with automatic search was opened
for 3 months, and the pacing percentage of the atria signif-
icantly decreased compared with that before opening [0.54
(0.41, 0.71) vs. 0.82 (0.65, 0.93), p < .05].

2.2 The onset of atrial arrhythmia before and after
the atrial lag mode was opened

In 43 cases, DCG was recorded before pacemaker implan-
tation. In 6 months follow-up, DCG of 41 cases and 39
cases was recorded in 3 months and 6 months after opera-
tion respectively. Compared with preoperative, the number
of DCG 24 h atrial premature, atrial tachycardia and AF was
increased (p < .05) in 3 months after operation. Open atrial
lag mode was compared with that of unopened pattern. The
number of DCG 24 h atrial premature, atrial tachycardia and
AF was significantly decreased (see Table 1). A compar-
ison was made between 39 patients who had completed a
6-month follow-up. Compared with the preoperative condi-
tion, atrial tachycardia and AF episodes were increased (p
< .05) in 3 months after the operation. Compared with the
unopened model, the number of episodes of atrial prema-
ture lag, atrial tachycardia, and AF decreased (p < .05) (see
Table 2).

2.3 The changes in the pacing threshold of the
atrium and ventricle, the impedance of the
wire, P wave and R wave

There was no significant change in pacing threshold, the
impedance of the wire, P wave and R wave amplitude in
6 months follow-up, p > .05 (see Table 3).

2.4 The clinical manifestation of the patients be-
fore and after the atrial lag mode was opened

There was no discomfort in patients with opened and un-
opened atrial lag model.
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Table 1: The onset of DCG atrial arrhythmia before and after pacemaker implantation, and after the atrial lag mode was
opened [Times/24 h, M (P25, P75)]

 

 

Time Cases Atrial premature beats Atrial tachycardia Atrial fibrillation 

Preoperative 43 140.00 (0.00, 1,472.00) 13.00 (1.00, 112.00) 2.00 (1.00, 5.00) 

Operative 3 months later  41 278.00 (0.00, 1986.00)# 24.00 (1.00, 98.00)# 4.00 (1.00, 9.00)# 

Operative 6 months later 39 8.00 (0.00, 91.00)* 1.00 (1.00, 7.00)* 0.00 (0.00, 0.00)* 

Note. Compared with operative 3 months later, 
*
 p < .05; Compared with preoperative, 

#
 p < .05 

Table 2: The rate of pacemaker implantation, atrial arrhythmia before and after the atrial lag mode was opened (Cases, %)
 

 

Time Atrial premature beats Atrial tachycardia Atrial fibrillation 

Preoperative 14 (35.9) 9 (23.1) 4 (33.3) 

Operative 3 months later  22 (56.4)# 17 (43.6)# 9 (23.1)# 

Operative 6 months later 10 (25.6)* 6 (15.4)* 1 (33.3)* 

Note. Compared with operative 3 months later, 
*
 p < .05; Compared with preoperative, 

#
 p < .05 

Table 3: The changes in the pacing threshold of the atrium and ventricle, the impedance of the wire, P wave and R wave
before and after pacemaker implantation, and after the atrial lag mode was opened (x̄ ± s)

 

 

Time Cases 
Atrial premature beats  Atrial tachycardia  Atrial fibrillation 

Atrium Ventricle  Atrium Ventricle  Atrium Ventricle 

Preoperative 43 0.91 ± 0.27 0.57 ± 0.21  2.17 ± 0.64 7.58 ± 0.57  518 ± 119 637 ± 121 

Operative 3 months later  41 0.87 ± 0.20 0.59 ± 0.18  2.07 ± 0.84 7.54 ± 0.54  524 ± 120 634 ± 127 

Operative 6 months later 39 0.89 ± 0.21 0.58 ± 0.20  2.19 ± 0.50 7.56 ± 0.68  521 ± 113 629 ± 118 

 

3 Discussion

The right atrial appendage is located at the anterior part of
the right atrium. Most of them have deep trabecular, form-
ing a natural pocket, which is conducive to placement and
fixation of electrodes, and thus become the traditional part
of atrial pacing. However, the electrophysiological defects
in the right atrial pacing also prolong the time of the room
conduction. In that case, left atrial activation is later than
right atrial activation, thus causing out-sync of left and right
atrial, increasing of P duration and P wave dispersion, which
is easy to cause the occurrence of reentrant atrial arrhyth-
mias.[4] In addition, unnecessary atrial pacing obviously in-
creases energy consumption. In theory, the above disadvan-
tages can not be avoided as long as it is not paced on the
normal conduction beam.[5] Obviously, it is essential clini-
cally to reduce the rate of atrial pacing.

Similar to reducing atrioventricular automatic search func-
tion of ventricular pacing, the atrial frequency hysteresis
function with search can regularly extend AA interval to
search and encourage the occurrence of sinus rhythm, and
further achieve the purpose of atrial pacing.[6, 7] The Identity
Adx DDD 5286, a product of St. jude’s dual chamber pace-
maker, can actively prolong VA interval, that is, AF with

automatic search function search for sinus rhythm. If the
sinus rhythm is detected, the VA interval will work with the
programmed frequency. It increases the active search func-
tion on the basis of starting the lag frequency after the tradi-
tional perception of its own P wave, and the time of search
is programmable. The interval of pacing can be prolonged
regularly and the heart rate can be searched. If the P wave
is still absent after the delay frequency interval (VA inter-
val prolongation), the pacemaker will automatically restore
the VA interval to the basic frequency interval. This study
showed that the number of atrial premature, atrial tachycar-
dia and AF increased at DCG 24 h 3 months after surgery.
The number of episodes of atrial premature, atrial tachy-
cardia and atrial fibrillation increased (p < .05), indicating
that too much right atrial appendage pacing is likely to in-
duce reentrant atrial arrhythmia, which is consistent with
previous reports.[2] The atrial lag was opened with auto-
matic search for 3 months, and the rate of pacing in the an-
terior atrium was significantly lower than that in the anterior
atrium. At the same time, the comparison between the mode
of opening and unopened atrial lag was made. The number
of DCG 24 h atrial early times, atrial tachycardia and AF
decreased significantly. The number of episodes of onset of
atrial lag, atrial tachycardia, and atrial fibrillation was sig-
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nificantly reduced. Therefore, it is suggested that opening
atrial lag mode to reduce atrial pacing ratio has preventive
effect on atrial premature, atrial tachycardia and atrial fibril-
lation. The possible mechanism may be related to the effect
of the right atrial appendage on the asynchrony of the left
and right atrium that promotes atrial reentry. Opening atrial
lag mode improves the incidence of dyssynchrony with de-
creasing atrial pacing ratio, thus reducing the incidence of
atrial arrhythmia.[7–10]

During the follow-up, no symptoms of heart palpitations,
shortness of breath, syncope, amaurosis or any other dis-
comfort were described, suggesting the safe and reliable
use of pacemakers with auto search atrial hysteresis model.

Therefore, patients with sick sinus syndrome with implanted
pacemaker indications are suggested to choose pacemakers
with automatic atrial lag function when their atrial rate is
lower than the basic frequency of program.

The limitation of this study is that only small sample in a
single center is involved, and the monitoring time is rela-
tively short. Multi center, large sample clinical trials and
long-term follow-up studies still need to be evaluated in the
future.
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