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Abstract: Objective: To analysis clinical efficacy and factors affecting complications of permanent pacemaker implantation. Methods: A total of 298 patients receiving permanent implantation of cardiac pacemakers were included, and simultaneously, 207 volunteers without significant cardiovascular disease were selected as the control
group. The SF-36 questionnaire was used to investigate and compare quality of life in patients (6 months before
pacemaker implantation, 2 weeks and 6 months after the implantation) and controls. The left ventricular enddiastolic volume (LVEDV), left ventricular end-systolic volume (LVESV) and left ventricular ejection fraction (LVEF)
were measured by echocardiogram in patients (at the same time points above) and controls. The clinical efficacy
of permanent pacemakers was evaluated according to comprehensive comparison. In addition, the clinical data,
causes of complications and corresponding treatment methods as well as preventive measures of patients receiving different permanent pacemaker implantation were retrospectively analyzed in order to explore the factors that
affected the complications of permanent pacemaker implantation. Results: Compared with the control group, patients had poorer preoperative quality of life which was significantly improved after operation, lower preoperative
LVESV and LVEDV, as well as higher LVEF according to the electrocardiogram. The postoperative LVESV, LVEDV, and
LVEF recovered significantly compared with before operation. After operation, there was no significant difference in
the LVESV, LVEDV and LVEF between two groups, indicating that permanent pacemaker implantation could restore
cardiac function with significant efficacy. Patients with single-chamber or dual-chamber pacemakers experienced
postoperative complications, while patients with three-chamber pacemakers or implantable cardioverter-defibrillators had no complications. Among patients with complications, there were 13 patients with pocket infection (6
cases of single-chamber pacemaker implantation and 7 cases of dual-chamber pacemaker implantation), 3 patients with pocket hematoma (1 case of single-chamber pacemaker implantation and 2 cases of dual-chamber
pacemaker implantation), 3 patients with pacemaker syndrome (1 case of single-chamber pacemaker implantation
and 2 cases of dual-chamber pacemaker implantation), 2 patients of dual-chamber pacemaker with electrode lead
dislocation, 1 case of single-chamber pacemaker with electrode lead breakage, 1 case of dual-chamber pacemaker
with mistakenly passing through the subclavian artery, 1 case with dual-chamber pacemaker-mediated tachycardia
and 1 case of dual-chamber pacemaker with myocardium perforation. Patients with complications were all treated
in a timely manner. Conclusion: Permanent pacemaker implantation has significant clinical efficacy, and its main
complication is pocket infection which can be improved with antibiotics.
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Introduction
With the growing aging and morbidity of chronic
arrhythmias in recent years, more and more
patients are treated with permanent pacemaker implantation, especially patients with cardiac conduction and sinus node dysfunction
[1-4]. Relevant studies have shown that permanent pacemaker implantation can prolong survival, but as a type of traumatic treatment, this

approach also increases the risk of postoperative infection and other complications [5, 6].
Pocket infection, pocket hematoma, and pacemaker syndrome are common complications
after permanent pacemaker implantation [7-9].
The performance of current pacemakers is constantly improving. In this study, we aim to examine the clinical effects of this treatment. Its various postoperative complications can negatively
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affect the perception of implanted pacemakers
and normal pacing functions [10]. However, the
clinical factors that affect the efficacy of pacemaker implantation and postoperative complications are not yet clear, so follow-up of postoperative treatment effect, analysis of factors
affecting complications, active control, sufficient preoperative preparations are of great
importance in improving the treatment effect
and quality of life as well as reducing postoperative complications in patients [11].
This study selected patients who were treated
with permanent pacemakers from 2013 to
2016 to follow up the treatment effects and
analyze various factors that affect postoperative complications to help patients undergoing
permanent pacemaker implantation.
Methods
Clinical data
This study was approved by the Ethics Committee of Xingtai People’s Hospital. A total of
298 patients with permanent pacemaker treated from January 2013 to April 2016 were
selected, including 152 females and 146 males
(aged 21-89 years old, with an average of
58±6.4 years). Among them, there were 196
cases of sick sinus syndrome, 73 cases of
third-degree atrioventricular block, 18 cases of
ventricular tachycardia and ventricular fibrillation, 11 cases of heart failure; 104 cases were
implanted with single-chamber pacemaker,
189 cases with dual-chamber pacemaker, 4
cases with three-chamber pacemaker and 1
case with implantable cardioverter-defibrillator
(ICD). Electrode leads were implanted by subclavian vein puncture in all patients. The atria
were fixed in the right auricle. The right ventricular electrode was fixed to the right ventricular
apex, and the left ventricular electrode was
fixed to the vena cava via the coronary sinus. All
cases met the indications of ACC/AHA as well
as Types I and II in Guideline for Medical
Electrophysiology in China (2002). In this study,
207 volunteers without obvious cardiovascular
disease were selected as control group.
Informed consents were obtained from all
patients and their families, volunteers.
Surgical methods
The patients were connected to the electrocardiograph monitor on DSA platform to detect the
preoperative vital signs such as blood pres1973

sure, heart rate and oxygen saturation. Lidocaine 1% was used for local infiltration anesthesia, which was followed by subclavian vein
puncture and successful insertion of two
J-shaped guide wire. Along the left side of the
left thoracic pectoralis, major, flexural incision
was performed, with blunt separation to the
subcutaneous tissues (made as pacemaker
pockets). The J-shaped guide wire was sent into
pull-apart sheath, and the pacemaker electrode was implanted under fluoroscopy. The
intracardiac electrocardiogram was recorded,
and the pacemaker electrode was tested. All
the patients were implanted with the passive
endocardial electrode, and the ventricular electrode implantation site (including single-chamber pacemakers, dual-chamber pacemakers,
three-chamber pacemakers) was at the right
ventricular apex. The right auricle was selected
as cardiac pacing site in patients with dualchamber pacemaker or three-chamber pacemakers. An electrode of three-chamber pacemaker reached the coronary vein branch
through the coronary sinus orifice. Left cephalic
vein was chosen for implanting the defibrillator
electrode in patients with ICD implantation.
Conventional pacing thresholds, impedance
and sensitivity test thresholds required atrial
pacing threshold < 1.5 V, P-wave amplitude > 2
mV, current < 3 mA and right ventricular pacing
threshold < 1 V, R-wave amplitude > 5 mV, current < 2 mA. The patients were asked to take a
deep breath and cough to confirm a satisfied
electrode position, and the test result of diaphragmatic muscle stimulation was negative.
Confirmation of all the procedures above meant
that the electrode test was completed. The
pulse generators of the pacemaker were connected, and the pacemaker was in the pocket.
Raised pacemaker indicating a normal sensory
function. Then the pocket was closed, and the
skin was sutured layer by layer. The incision
was covered by gauze with alcohol. After surgery, patients were lying in bed for 48 hours,
sandbags compressing for 8 hours, and their
left upper limbs were immobilized for 3 days.
Changing fresh dressing for the wound was performed regularly. The stitches were removed 1
week after operation as there was no dislocation of the pacing electrodes and the pacemaker wounds healed well.
Outcome measures
The SF-36 questionnaire (recommended by
WHO) was used to evaluate the changes of preInt J Clin Exp Med 2019;12(2):1972-1978
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Table 1. Quality of life scores in controls and in patients before and after pacemaker implantation
(mean ± sd)
Single-chamber pacemaker
Dual-chamber pacemaker
Item Control group 6 months before 2 weeks after 6 months after 6 months before 2 weeks after
6 months after
operation
operation
operation
operation
operation
operation
PF

86.06±8.04

57.21±15.14*

79.43±7.26#

77.12±9.08#

RP

81.04±8.03

33.54±15.47

74.32±8.17

70.27±10.58

BP

96.03±2.02

72.84±4.91

GH

89.28±4.21

38.06±10.79

VT

87.94±8.05

32.41±12.88

SF

91.05±4.22

27.15±14.73

RG

88.64±8.05

47.92±8.66*

77.04±11.24#

75.18±12.18#

47.33±9.37*

MH

87.46±8.03

50.57±7.34*

73.52±12.86#

71.14±14.59#

49.54±9.48*

HT

84.97±9.22

38.85±12.37*

76.01±10.37#

71.77±11.38#

40.52±12.61*

*

#
#

88.98±5.26

*

79.19±10.45

74.23±11.3

*

77.87±5.86

*

*

89.33±8.04

#

54.74±16.39*

87.89±11.86#,&

86.71±11.24#,&

32.99±15.87

81.35±10.22

80.67±9.48#,&

#

71.3±5.31

#

38.58±10.47

#

75.15±12.37

34.41±12.44

84.87±12.47

81.45±14.03

#

#

#
#

*

95.79±2.49

*
*
*

28.35±15.40

*

#,&

#,&

94.74±1.37#,&

84.22±5.13

#,&

83.27±4.67#,&

83.01±6.43

#,&

81.02±8.56#,&

#,&

89.18±9.43#,&

87.98±7.47#,&

86.68±8.07#,&

90.24±8.36

86.21±10.94#,& 84.88±11.85#,&
88.92±7.03#,&

82.47±8.88#,&

Note: PF: physical functioning, RP: role physical, BP: body pain, GH: general health, VT: vitality, SF: social functioning, RG: role emotional, MH:
mental health, HT: health transition. *represents compared with control group, P < 0.05; #represents compared with 6 months before operation,
P < 0.05; &represents compared with patients with single-chamber pacemaker implantation, P < 0.05.

operative and postoperative quality of life; it
was used to evaluate quality of life in both
groups. SF-36 questionnaires were performed
6 months before surgery, 2 weeks and 6
months after surgery in all patients; questionnaire surveys were also conducted in volunteers to assess patients’ quality of life from 6
months pre-implantation to 6 months postimplantation [12]. The subjects of evaluation
were the patients themselves, and explanation was given based on their educational level.
The SF-36 quality of life scale included 9
aspects: physical functioning, role physical,
body pain, general health, vitality, social functioning, role emotional, mental health and
health transition. When scoring, each item
was dealt positively, and then the scores were
converted to 100% according to the SF-36
standard integral conversion formula. The higher the score was, the better the quality of life
was. Standard score = (actual score - the lowest score of the aspect)/(the highest score of
the aspect - the lowest score of the aspect) *
100.
Echocardiographic detection
Electrocardiogram examinations were performed in patients 6 months preoperatively, 2
weeks and 6 months after operation and in all
controls. The efficacy of permanent pacemaker
implantation was determined by testing left
ventricular end diastolic volume (LVEDV), left
ventricular end systolic volume (LVESV) and left
ventricular ejection fraction (LVEF).

1974

Postoperative follow-up
All patients were followed up at the 1st, 3rd,
6th, 9th and 12th months respectively. Pacemaker parameters were tested after 3 months
of pacemaker implantation. All complications
were cause-identified and timely treated with
detailed sampling records.
Common complications included pocket infection (local pain, red and swollen, high skin temperature and fluid wave), pocket hematoma
(partially swollen of pocket with ecchymosis,
increased pressure in the pocket and dark
red blood drawn out by sterile syringe) and
pacemaker syndrome (palpitations, shortness
of breath, syncope, throbbing pain and fullness in head and neck, chest pain, cold sweats,
and low blood pressure, which patients did not
suffer before and showed after pacemaker
implantation).
Statistical analysis
Data processing was performed by SPSS 18.0
(IBM Corp, Armonk, NY, USA) statistical software. Measurement data are expressed as
mean ± standard deviation; pairwise measurement data with normal distribution were processed by t test. Count data are expressed as n
or % and were tested by X2. One-way ANOVA followed by Bonferroni post-hoc test was conducted for analysis of variances among multiple
groups. P < 0.05 is considered statistically
significant.
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Table 2. Results of electrocardiogram test
Index

Single-chamber pacemaker
Dual-chamber pacemaker
Control group 6 months before 2 weeks after 6 months after 6 months before 2 weeks after 6 months after
operation
operation
operation
operation
operation
operation

LVESV

72.18±6.82

44.83±8.32*

68.43±6.14#

67.98±6.13#

49.31±9.15*

75.27±6.75#

74.98±7.25#

LVEDV

99.16±9.02

88.19±7.25

97.27±8.15

96.46±9.24

#

92.01±7.97

106.99±8.96

103.29±9.87#

LVEF

50.17±5.22

72.08±7.18

#

79.29±7.89

*
*

#

54.16±5.18

#

55.19±5.67

*
*

59.58±5.69

#

#

57.34±5.86#

Note: LVEDV: left ventricular end-diastolic volume, LVESV: left ventricular end-systolic volume and LVEF: left ventricular ejection fraction. Compared with control group, *P < 0.05; compared with 6 months before operation, #P < 0.05.

Echocardiographic detection

Table 3. Complications
Cases with
Incidence of
complications complications (%)
Single-chamber pacemaker (n=104)
9
8.65
Dual-chamber pacemaker (n=189)
16
8.47
Three-chamber pacemaker (n=4)
0
0
ICD (n=1)
0
0
Implantation

Note: ICD: implantable cardioverter-defibrillator.

Results
Quality of life
In order to evaluate the clinical effect of permanent pacemaker implantation, the SF-36
questionnaires were conducted 6 months
before operation, 2 weeks and 6 months after
operation, and results were compared with
the results of SF-36 questionnaire in the control group. Patients with three-chamber pacemaker and ICD were not included in quality of
life assessment for the sample size was too
small. Compared with the control group, quality
of life in patients with single-chamber pacemaker and dual-chamber pacemaker was poorer than that in the control group at 6 months
before operation (P < 0.05), but there was no
significant difference between them at 2 weeks
and 6 months after operation. Also, there was
no significant difference between patients
with single-chamber pacemakers and patients
with dual-chamber pacemakers in preoperative quality of life (P > 0.05). While quality of
life was significantly improved at 6 months
after the implantation in patients with single-chamber pacemakers and dual-chamber
pacemakers; quality of life was better in patients with dual-chamber pacemakers than
that in patients with single-chamber pacemakers (P < 0.05). The results indicated that permanent pacemakers had significant effects.
See Table 1.

1975

Electrocardiogram was performed in controls and in the
patients at 6 months before
operation, 2 weeks and 6 months after operation. Results
showed that compared with
the control group, LVESV and
LVEDV decreased significantly
and LVEF increased significantly
in patients at 6 months before operation (all P
< 0.05). Compared with 6 months before operation, LVESV and LVEDV in patients implanted
with single-chamber or dual-chamber pacemakers were significantly increased at 2 weeks
and 6 months after operation, and simultaneously, LVEF of which decreased significantly.
There was no significant difference in LVESV,
LVEDV and LVEF between patients with singlechamber pacemaker implantation and patients
with dual-chamber pacemaker implantation at
2 weeks and 6 months after implantation. The
results indicated that permanent pacemaker
implantation could obviously restore the cardiac function of patients. See Table 2.
Complications
Patients who were implanted with permanent
cardiac pacemakers were followed up and
examined 6 months after operation, and the
incidence of complications in patients with
single-chamber pacemaker was 8.65%, and
8.47% in patients with dual-chamber pacemaker. No complications occurred in patients with
three-chamber pacemakers or ICD. There was
no significant difference in the incidence of
complications between patients with singlechamber pacemakers and those with dualchamber pacemakers (X2=0.002, P=0.959),
indicating that the occurrence of complications
was not related to the way of implantation. See
Table 3.
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Theory and treatment methods of complications
There were 13 cases with pocket infection (6
cases of single-chamber pacemaker implantation and 7 cases of dual-chamber pacemaker
implantation). All of them were chronic infection; 8 cases improved after general and local
use of antibiotics; 3 cases were performed
with thoroughly recleaning up of wounds, placing of drainage strips, pressure dressing, reproducing of pocket and implanting the pacemakers into the contralateral side; they got better
and discharged after intravenous antibiotics
and strengthening nutritional support. Two
patients were hospitalized repeatedly because
of pacemaker infection and fever. Negative
pressure drainage and systemic antibiotic therapy were performed after repeated debridement, which was ineffective. So, their pacemakers and electrode leads were removed,
followed by continuously sensitive antibiotic
treatment, and they recovered and discharged
10 days later.
There were 3 cases of pocket hematoma (1
cases of single-chamber pacemaker implantation and 2 cases of dual-chamber pacemaker
implantation). In 1 severe case, replacement of
the pacemaker was performed with new incision and blood clots removal; drainage strips
were placed after pressure dressing, and
hematoma was removed after the use of antibiotics. The incision was healed. The other 2
cases were treated by local puncture blood
drawing, salt bag compression and wet compress of magnesium sulfate.
There were 3 cases of pacemaker syndrome (1
cases of single-chamber pacemaker implantation and 2 cases of dual-chamber pacemaker
implantation) occurred in one year after surgery. For non-pacemaker-dependent patients,
pacing frequency was reduced, and patients’
own rhythm was the dominant factor. For pacemaker dependent patients, different types of
pacemakers were implanted for replacement.
There were 2 patients of dual-chamber pacemaker with electrode lead dislocation. One was
found during the operation. The reason might
be improper separation of pocket, so traction
of the skin outed and then shifted the electrode lead. It was found in time, and was reset
and fixed in time. The complication occurred
within 1 months after the pacemaker implanta1976

tion in the other case, mainly manifested as
poor pacing and sensory dysfunction, combined with the diaphragmatic muscle stimulation. According to the symptoms, we examined
the patients by chest X-ray examination, and
the symptoms were confirmed as electrode dislocation, so surgical reposition was carried out.
There was 1 case of single-chamber pacemaker with electrode lead breakage. The chest radiography showed that the breakage site was
located at the junction of the right clavicle and
the first rib, partially broken, so the catheter
was excised through the side of bone vein. The
new electrode was reset through the cephalic
vein. After that, no other complications including infection occurred.
There were 1 case of dual-chamber pacemaker with mistakenly passing through the subclavian artery, 1 case of dual-chamber pacemaker-mediated tachycardia and 1 case of dualchamber pacemaker with myocardium perforation. The complications were found in time,
without progress and serious consequences.
Pacemaker mediated tachycardia was detected in 1 patient with atrial tachycardia and triggered ventricular pacing. The atrial refractory
period was prolonged, and drugs were given to
control atrial arrhythmia. Myocardial perforation in 1 patient occurred in acute myocardial
infarction pacemaker, which was related to
ischemic necrosis of ventricular wall after myocardial infarction. The suture was taken back
after the operation, without occurrence of pericardial tamponade.
Discussion
In recent years, the proportion of patients with
chronic or intermittent arrhythmias has been
increasing; patients often have symptoms such
as insufficiency of cerebral blood supply, bradycardia and congestive heart failure, and in
severe cases, arrhythmia can cause sudden
death [13, 14]. Pacemaker implantation offers
a favorable treatment for patients with arrhythmias, but this approach is associated with certain complications because it is a traumatic
treatment [15, 16]. How to improve the postoperative effect and reduce complications of permanent pacemaker implantation has always
been a focus in clinic [17-19].
We evaluated the efficacy of patients undergoing permanent pacemaker implantation in our
Int J Clin Exp Med 2019;12(2):1972-1978
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hospital, and their complications were also followed up. The SF-36 questionnaire was used to
evaluate the clinical efficacy in patients. We
found that patients had significantly lower quality of life scores than the control group 6
months before they received single-chamber or
dual-chamber pacemaker implantation; there
was no significant difference in the quality of
life scores between patients and controls 2
weeks and 6 months after the pacemaker
implantation. Six months after surgery, the
quality of life scores of patients undergoing
single-chamber or dual-chamber pacemaker
implantation were significantly improved compared with before surgery, suggesting that permanent pacemakers could significantly improve
outcomes. Monitoring of cardiac function parameters by electrocardiography revealed that
patients undergoing permanent pacemaker
implantation had significantly improved postoperative cardiac function compared with preoperative parameters, further confirming that
pacemakers could improve outcomes and cardiac function in patients.
Analysis of complications revealed that there
was no significant difference in the incidence of
complications between patients implanted with
single-chamber and dual-chamber pacemakers. No complications occurred in patients
undergoing three-chamber pacemaker and ICD
implantation. There was no significant difference in the incidence of complications between
patients with different implantations, indicating
that there was no relationship between complications and implantation methods. In this
study, postoperative complications of patients
mainly included pocket infection, pocket hematoma and pacemaker syndrome; there were
also a small number of patients with dislocation and breakage of electrode leads, mistakenly passing through the subclavian artery,
tachycardia and myocardial perforation. The
causes of complications were considered to be
mainly related to the advanced age, poor nutritional and immune status as well as the use of
antiplatelet and anticoagulant drugs after
surgery [20-22]. Therefore, during operation,
attention should be paid to normative operation and strict prevention of bleeding. Postoperative follow-up of patient outcomes and complications should be strengthened, and targeted measures should be taken in time [23-25].
This study analyzed the clinical efficacy and
postoperative complications of patients with
permanent pacemaker implantation. However,
1977

long-term effects of this approach need to be
further observed, and for postoperative complications, preventive measures need to be constantly improved.
In summary, permanent pacemaker implantation has significant clinical efficacy, with pocket
infection as its main postoperative complication. Patients should be properly evaluated during clinical treatment. They should be timely
informed, and targeted measures should be
taken for possible complications to reduce the
occurrence of complications and further
improve the efficacy and quality of life.
Disclosure of conflict of interest
None.
Address correspondence to: Genli Liu, Department
of Cardiology, Affiliated Hospital of Ji’ning Medical
University, No. 89 Guhuai Road, Rencheng District,
Ji’ning 272000, Shandong Province, China. Tel: +860537-2966666; E-mail: liugenli65@163.com; Yuan
Tang, Department of Cardiology, Xingtai People’s
Hospital, No. 16 Hongxing Street, Xingtai 054031,
Hebei Province, China. Tel: +86-0319-3286194;
E-mail: tangyuan473@163.com

References
[1]

[2]

[3]

[4]

[5]

Zhang B, Yu WL, Zhang EJ and Tian FL. Clinical
analysis of conservative treatment of pacemaker exposure caused by pocket necrosis
infection after permanent pacemaker implantation in 3 cases. Chinese Journal of EvidenceBased Cardiovascular Medicine 2016; 8: 626626.
Xiao C, Wei K, Cheng D. Wireless charging system considering eddy current in cardiac pacemaker shell: theoretical modeling, experiments, and safety simulations. IEEE Transactions on Industrial Electronics 2017; 64:
3978-3988.
Tjong F, Knops RE, Neuzil P. Midterm safety
and performance of a leadless cardiac pacemaker: 3-year follow-up to the LEADLESS trial
(nanostim safety and performance trial for a
leadless cardiac pacemaker system). Circulation 2018; 137: 633.
Sun ZL, Xie QY, Yang TL, Pu XQ, Li CX, Deng JH
and Meng SY. Clinical manifestation and treatment of pocket rupture of permanent pacemaker. Chin J Modern Med 2015; 25: 76-79.
Tu JJ. Causes and preventive measures of concurrent infection in permanent pacemaker implantation patients. Journal of Nursing 2016;
23: 49-50.

Int J Clin Exp Med 2019;12(2):1972-1978

Clinical efficacy and complications of permanent pacemaker implantation
[6]

[7]

[8]

[9]

[10]

[11]

[12]

[13]

[14]

[15]

1978

Yu CY. Long-term complications of 280 cases
with permanent pacemaker implantation.
Journal of Bengbu Medical College 2016; 41:
1455-1456.
Liu XH. Analysis and prevention of complications after permanent pacemaker implantation. World Chinese Medicine 2016; b06:
2016-2017.
Ritter P, Duray GZ, Steinwender C, Soejima K,
Omar R, Mont L, Boersma LV, Knops RE, Chinitz L, Zhang S, Narasimhan C, Hummel J,
Lloyd M, Simmers TA, Voigt A, Laager V, Stromberg K, Bonner MD, Sheldon TJ, Reynolds D;
Micra Transcatheter Pacing Study Group. Early
performance of a miniaturized leadless cardiac pacemaker: the micra transcatheter pacing
study. Eur Heart J 2015; 36: 2510-2519.
Boulton S, Akimoto M, Akbarizadeh S, Melacini
G. Free energy landscape remodeling of the
cardiac pacemaker channel explains the molecular basis of familial sinus bradycardia. J
Biol Chem 2017; 292: 6414.
Jin HX. Nursing care of postoperative pocket
infection and bleeding after permanent pacemaker placement. Chinese General Practice
2017; 20: 205-207.
Mingli HE, Wang W, Hongmei YI, Lilan LU and
Cardiology DO. Analysis on the curative effect
of shenque point patch by shexiang baoxin
pills on abdominal distension after cardiac
pacemaker surgery. China Modern Doctor
2018.
Treanor C and Donnelly M. A methodological
review of the short form health survey 36 (SF36) and its derivatives among breast cancer
survivors. Qual Life Res 2015; 24: 339-362.
Wang QL, Zhou P, Cai GC, Jiang LC, Wen-Zhang
LI, Yang Z, Lu LI and Jing PU. Retrospective
analysis on complication of 424 patients with
permanent cardiac pacemaker implantation.
Journal of Chengdu Medical College 2011.
Jin X and Vasculocardiology DO. Clinical analysis permanent cardiac pacemaker implant
in senile patients. China Practical Medicine
2016.
Hui WU, Yang J, Ding JW, Song LI, Yang J, Peng
JQ, Chen Y, Tong XH, Dong WS and Zhi-Yang LV.
The effects of cardiac pacemaker combing bisoprolol on brady-tachy arrhythmia syndrome.
Chinese Journal of Evidence-Based Cardiovascular Medicine 2013.

[16] Teeaar T, Serg M, Paapstel K, Kals J, Kals M,
Zilmer M, Eha J and Kampus P. Heart rate reduction decreases central blood pressure in
sick sinus syndrome patients with a permanent cardiac pacemaker. J Hum Hypertens
2018; 32: 377-384.
[17] Jie QI, Zhu HL, Yan L, Xiu-Hong LI, Xie C and
Deng JZ. Clinical related influencing factors
analysis of postoperative pacing threshold in
patients with permanent cardiac pacemaker.
Clinical Research and Practice 2017.
[18] Kwon CH, Choi JH, Kim J. Complications of cardiac perforation and lead dislodgement with
an MRI-conditional pacing lead: a korean
multi-center experience. J Korean Med Sci
2016; 31: 1397-1402.
[19] Yang Y, Liu F. GW26-e1067 The study of the
influence on cardiac pacemaker short-term
threshold by active fixed pacing leads and the
relationship between myocardial damage. J
Am Coll Cardiol 2015; 66: C178-C179.
[20] Chun-Yi YU and Electrocardiogram DO. Clinical
analysis of the complications in 280 patients
with permanent cardiac pacemaker implantion. Journal of Bengbu Medical College 2016.
[21] Hua-Jiao LI, Chen Y, Zhong Y and Cardiology
DO. Nursing research of prevent permanent
artificial cardiac pacemaker patients with constipation. Jilin Medical Journal 2016.
[22] Shen X, Li LI, Zhou Z, Wei X, Liu C, Fang X, Yang
Q, Chen J and Cardiology DO. Effect of clinical
nursing pathway on patients with permanent
artificial cardiac pacemaker implantation. China Medicine and Pharmacy 2017.
[23] Tjong FV and Reddy VY. Permanent leadless
cardiac pacemaker therapy: a comprehensive
review. Circulation 2017; 135: 1458-1470.
[24] Dimitrakakis G and Dimitrakaki IA. eComment.
Surgical complications of permanent cardiac
pacemaker insertion. Interact Cardiovasc Thorac Surg 2012; 15: 1087.
[25] Ceresa F, Sansone F, Patanè S. Superior vena
cava obstruction as late complication of biventricular pacemaker implantation: surgical replacement of the malfunctioning previous
leads. Int J Cardiol 2014; 176: e83-e85.

Int J Clin Exp Med 2019;12(2):1972-1978

