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that we had to intervene by reprogramming their device, 
most cases involved changes in the stimulation threshold 
of either right ventricle (16.87 %) or atrium (14.05 %). 
Often, we also had to reprogram the sensing threshold 
of the PM, both ventricular (13.11 %) and atrial (12.34 
%). In 183 cases, there was a need to change the mode of 
pacing, e.g., from DDD to VVI, when permanent atrial 
fibrillation was established (12.76 %). Finally, in fewer 
cases, changes were made to the sensor, at the time of the 
AV delay and the pulse duration. The majority of cases, 
where the device had to be reprogrammed were within 
the first year of implantation1,2, while less frequently re-
programming was due to symptomatic attendance of the 
patient at the Unit3.

Discussion
Since 2002 that PU operates at the General Hospital 

of Veroia hundreds of patients with a permanent PM from 
the broader administrative region of Western Macedonia 
have been followed-up. Most PMs have been implanted 
in tertiary hospitals of the city of Thessaloniki. The Unit 
has been operating during these years for patients with 
PMs, based on the international rules and guidelines4. In 
every visit, the optimal functionality and longevity of the 
device, as well as the problems and complications of the 
patients with PM devices, were evaluated. Subsequent 
follow-up visits are planned, and the patients and their 
families are trained and supported on issues related to the 
PM5. Moreover, detailed medical data are meticulously 

recorded in the archive of the Unit for future assessment.
The findings of the study are in complete agreement 

with other recent studies. Proclemer et al6, in a large Ital-
ian study, studied patients with a permanent PM from 
2003 to 2007, who were examined in several centers in 
the country. The data and the corresponding indications 
of these patients resembled those of our study. The mean 
age of the subjects was 77.3 years, and the leading causes 
of implantation were AV conduction disorders (44.2 %), 
followed by sick sinus syndrome (26.3 %), and atrial fi-
brillation with slow ventricular conduction (18.1 %). The 
most common type of PM was DDD(R) (53.3 %), fol-
lowed by VVI(R) (33.6 %), and single-chamber VDD(R) 
and type AAI(R), at 11 % and 0.3 %, respectively.

Udo et al1, in a Dutch study, studied patients with a 
PM from 2003 to 2010, with regard to the follow-up and 
the need for reprogramming of their devices. Epidemi-
ological data, indications, and type of pacing, even the 
need for visits to alter device settings (about 25 %), were 
also proportional to those of our recording. The mean age 
of the patients was 74 years (men: 55.4 %), the AV blocks 
were the leading cause of implantation (39.8 %), fol-
lowed by sick sinus syndrome (37.5 %) and atrial fibril-
lation with slow conduction (17.8 %). The most common 
type of pacing was the dual-chamber type. In follow-up 
visits, the need for changes at stimulation and sensing 
threshold and PM’s mode were also the most frequent.

Similarly, van Eck et al7, in a similar publication in 
2008 regarding patients with permanent PM showed 
comparable results: mean age of 73.8 years, 57 % men, 
40 % AV blocks,  35 % sick sinus syndrome, 17 % atrial 
fibrillation with slow conduction, 68 % DDD type and 24 
% VVI, while the parameters that were reprogrammed 
by physicians or technicians were the same. Also, Tuppin 
et al8 recorded similar results in 2011 in France: 75.4 % 
dual-chamber PMs, 21.5 % single-chamber, the mean age 
of implantation at 77 years, with men also slightly domi-
nating over women in frequency (55 %).

In United States of America, Greenspon et al9 in a 
retrospective study of PM implants from 1993 to 2009, 
found that over the years the use of dual-chamber (DDD) 
PMs increased from 62 % to 82 %, while single-chamber 
PMs (VVI) reduced from 36 % to 14 % (we started to treat 
“younger” patients). As a result, patients lived longer, but 
with new co-morbidities, and this had an impact on their 
quality of life so as on the health system in general. AAI 
type PMs were also reported in a very small percentage 
of patients (0.5 %), while the cardiac resynchronization 
therapy PMs (CRT-P) were reported at 1.9 %. Similar re-
ports were also published in Turkey by Bayata et al in 
201010 and in Israel by Antonelli et al in 201511.

Finally, an earlier Greek recording by Styliadis et al 
in 200812, revealed as the leading cause of PM implanta-
tion (45.7 %) the AV conduction abnormalities, followed 
by sinus node disease (32.8 %) and atrial fibrillation with 
slow ventricular conduction (12.1 %). There was a down-
ward trend in VVI PM implantation rates and a corre-
sponding rise of DDD(R) mode.

Figure 3: Pacing type of the examined devices in the pace-
maker Unit of the General Hospital of Veroia.

Table 1: Frequency of changes in the pacemaker settings at 
follow-up visits. 

Changes in PM settings n (%)
Stimulation threshold - Right ventricle 242 (16.87)
Stimulation threshold - Atrial 208 (14.05)
Sensing threshold - Right ventricle 188 (13.11)
Sensing threshold - Atrial 177 (12.34)
Mode change 183 (12.76)
Sensor turned ON 67 (4.67)
Sensor turned OFF 61 (4.25)
Maximum sensor rate 84 (5.86)
A-V Delay 102 (7.11)
Pulse duration 68 (4.74)
Mode switch (on-Off) 54 (3.76)
Overall 1,434

PM: pacemaker, n: number.


