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The frequency of pulse pressure (PP) and patients migration between PP classes in 220 patients (110 men 

and 110 women) in average age (70 -5 days) in 
VVI/VVIR, DDD/DDDR, CRT-P/D pacing modes with atrioventricular block, bundle brunch block, sick 
sinus node syndrome, permanent bradysystolic form of atrial fibrillation and dilated cardiomyopathy were 
studied. The results showed that the implantation of the pacemaker helps to normalize PP in 79 % of patients 
with the prevalence in class III due to reducing of PP in II, IV and V classes in the VVI, DDD, DDDR pacing 
mode, and there is no significant effect of it on the migration of patients in PP classes in VVIR and CRT 
mode. Saving in 21 % of patients II, IV and V class of PP after pacemaker implantation shows the necessity in 
complement drug therapy. 
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INTRODUCTION 

Permanent pacemaker is the standard 
treatment for patients with such disorders as 
bradyarrhythmia and chronic heart failure 
(CHF) [1]. One of its positive effects is the 
improvement of the pumping function of the 
heart, what increases the blood pressure (BP) 
[2 4]. 

Pulse pressure (PP) rises when systolic 
blood pressure (SBP) increases, what 
negatively affects the hemodynamics of elastic 
properties of the major vessels and function of 
the left ventricle (LV) [5 7]. However, there is 
only one research, which contains PP changes 
in patients with a pacemaker [8] studying, but 
the classes of PP were not studied. 

OBJECTIVE 

Purpose of this study is to investigate effects 
of permanent pacemaker on the PP in the early 
post-implantation period, for developing 
proposals for the control of blood pressure and 
complement drug therapy. 

MATERIALS AND METHODS 

220 patients, including 110 men and 110 
women were examined in the department of 
ultrasound and instrumental diagnostics with 

 T. 
Zaytsev Institute of General and Emergency 

implanted pacemaker in period from 2006 to 
2015. Indications for pacemaker implantation 
were: atrioventricular (AV) block - 125 
patients, bundle branch block - 55, sick sinus 
syndrome (SSS)  51 patients, permanent 
bradysystolic form of atrial fibrillation (AF) - 
70, dilated cardiomyopathy (DCM)  16 
patients. The patients were treated with 
different pacing modes: VVI / VVIR (isolated 
ventricular node without or with frequency 
adaption)  69 patients, DDD / DDDR (double 
chamber pacing without or with frequency 

adaption)  132 patients, CRT-P / D  19 
patients. 

Exclusion criteria were: age less than 40 
years, the presence of concomitant angina IV 
functional class (FC), chronic heart failure 
(CHF) IV FC. 

SBP and DBP were measured by 

recommendations of the Association of 
Cardiologist of Ukraine for the prevention and 
treatment of hypertension by tonometer 
Microlife BP AGI-20 after 15 minutes rest. PP 
was calculated by the formula: PP=SBP-DBP 
(mm Hg). 

Patients were assigned into five classes 
according to levels of PP: I - very low PP - less 
than 20 mm Hg; II  low PP - from 20 to 40 
mm Hg; III  normal PP - from 40 to 60 mm 
Hg; IV  high PP  from 60 to 80 mm Hg; V  
very high PP  more than 80 mm Hg. 

Frequencies of occurrence of PP and 
patients migration between PP classes were 
studied before the operation, and in the early 
postoperative period (3 5 days) after the 
pacemaker implantation at various modes of 
stimulation. 

The data were brought into the Microsoft 
Excel base. For statistical evaluation of the 
results were used the parametric criteria 
(relative (p, percentage (%) and the mean 
percenttage error (sP)) units). Probable results 
were determined at levels of reliability p < 0,05 
and p < 0,01. 

RESULTS AND DISCUSSION 

patients before and in the early period after 
pacemaker implantation are shown in Fig. 
Pacemaker implantation in the acute post- 
implantation period has positive effect on PP, 
what manifests by increasing frequency of PP 
class III (p  0,01) because of reducing 
frequency of II, IV and V of PP classes 
(p > 0,05). 
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Fig. F
pacemaker implantation 

Note: * p > 0,05; **p  0,01 - in the class between the baseline values. 

 

patients before and in the early period after 
pacemaker implantation at various pacing 
modes are presented in Table 1. Pacemaker 
implantation in the acute period is presented by 
increasing frequency of PP class III in VVI, 

DDD, DDDR pacing modes (p  0,01) because 
of reducing frequency of II, IV and V of PP 
classes
occurrence in VVIR and CRT pacing modes 
were not significantly changed. 

 
 

Table 1 
 period  

after pacemaker implantation at various pacing modes 

 
PP classes (%  sP) 

II III IV V 

Pacing 
modes 

All of 
patients in 

class  
(n, %  sP) 

Before 
pacing 

After 
pacing 

Before 
pacing 

After 
pacing 

Before 
pacing 

After 
pacing 

Before 
pacing 

After 
pacing 

VVI  2 1 2 2 63 3 78 6** 26 3 16 5# 9 2 4 2# 

VVIR 14 (6 2) 2 1 0 63 3 79 10* 26 3 21 10* 9 2 0 

DDD 61 (28 3) 2 1 2 2 63 3 79 5** 26 3 16 5* 9 2 3 2* 

DDDR 71 (32 3) 2 1 1 1 63 3 80 5** 26 3 17 4# 9 2 1 1 

CRT 19 (8 2) 2 1 0 63 3 74 10* 26 3 26 10* 9 2 0 

Note: *p > 0,05, **p  0,01, #p < 0,05 - in the class between the baseline values. 
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classes in the early period after pacemaker 
implantation are shown in Table 2. Most of 
patients (16 %) after pacemaker implantation 
migrated from II, IV and V classes to III class 

of PP (79 % of patients). Only 6 % of patients 
with classes III and V migrated to class IV and 
only 0.5 % - from III to the II class of PP. 
Preservation of II, IV and V classes of PP was 
registered in 21 % of patients. 

Table 2 
 

after pacemaker implantation 

Patients (%  sP) 
PP classes 

II III IV V 

Were in class 2 1 63 3 26 3 9 2 

Remaining in class 1 1 62 3 11 2 2 1 

Moved into class I 0 0 0 0 

Moved into class II - 0,5 0,5 0 0 

Moved into class III 1 1 - 15 2 0,5 0,5 

Moved into class IV 0 0,5 0,5 - 6 2 

Moved into class V 0 0 0 - 

Became in class 1 1 79 3 18 3 2 1 

 
The received data about the improving of 

PP in patients in the early period after 
pacemaker implantation, what manifested by 
its concentration in class III because of 
reducing in II, IV and V classes of PP, broadly 
in line with [8] in which, however, classes of 
PP were not studied. 

We could not find studies which have 
examined the migration of patients between PP 
classes, which occurs by theirs transfer from 
class III to II, IV and V classes of PP, 
according to the data obtained. 

Concentration of patients in class III of PP, 
what is established in the early period after the 
pacemaker implantation, corresponding to its 
physiological values, indicates its positive 
influence on the course of hypertension. 
However, preservation of PP in non-
physiological classes in some patients or their 
transition only to the II, IV classes from class 
V shows the need for additional supportive 
drug therapy. 

 

CONCLUSIONS 

1. Pacemaker implantation promotes the 
normalization of PP in 79 % of patients with 
concentration in class III by reducing in II, IV 
and V classes of PP. 

2. After early period of pacemaker 
implantation the concentration of patients in 
the III class of PP occurs in VVI, DDD, DDDR 
pacing modes, and in VVIR and CRT pacing 
mode it has no significant effect on the 
migration of patients in PP classes. 

3. Preservation of II, IV and V classes of 
PP in 21 % of patients after pacemaker 
implantation shows necessity of its 
complement drug therapy. 

PROSPECTS FOR FUTURE STUDIES 

Further investigation of effect of drug 
therapy on the optimization of PP in patients 
with implanted pacemaker in the long pacing 
period seems to be a perspective direction of 
researches. 
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