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ABSTRACT
Introduction 
Temporary transvenous pacemaker insertion is an emergency lifesaving procedure for patients with 
hemodynamically unstable and life-threatening bradyarrythmias. The aim of this study was to analyze 
demographics, indications, route of insertion and complications in patients undergoing temporary 
transvenous pacemaker implantation.

Methods
This was a retrospective observational study conducted at a tertiary-care center in Nepal. The hospital 
records of patients who had undergone temporary transvenous pacemaker implantation between July 
2015 and June 2019 were reviewed. 

Results
A total of 343 patients with mean age of 65.52±16.09 years received temporary transvenous pacing. Out of 
these 205 (59.8%) were males. Greater proportion of patients were between the age group of 70-80 years 
(n=76, 22.2%). Hypertension (n=97, 28.3%) was the most common comorbidity noted. The most common 
indication for temporary pacing was symptomatic complete heart block 165 (59.6%).  Total of 288 (84%) 
patients received permanent pacemakers while 55(16%) had reversible cause so TPI was removed. Right 
Femoral vein was the most common (99%) venous access site. Among the 343 patients, complications 
were observed in 29 (8.4%) of cases during and after the temporary transvenous pacemaker insertion.  The 
overall mortality stood low at 2% (n=7).

Conclusion
Temporary transvenous pacemaker insertion is required in elderly population presenting with 
bradyarrythmias and occasionally in acute myocardial infarction presenting with bradyarrythmias 
as complication. Temporary pacemaker insertion was overall a safe procedure with infrequent serious 
complications; however, strategies to avoid and alleviate such complications (RV perforation) should be 
sought and implemented.
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INTRODUCTION

Temporary transvenous pacing (TTP) 
involves electrical cardiac stimulation to 
treat bradyarrythmias or tachyarrhythmia 

until it resolves or until long-term therapy can be 
initiated.1  The purpose of temporary pacing is 
to re- establish circulatory integrity and normal 
hemodynamics that are acutely compromised by a 
slow or fast heart rate.2 The indications for temporary 
pacemaker insertion with its complications are 
well documented. Awareness of the potential 
complications allows quicker diagnosis and may 
therefore be lifesaving.3,4

Temporary transvenous endocardial pacing was 
first described by Furman and Robinson in 1958.5 
Although there are several types of temporary 
cardiac pacing like transvenous, transcutaneous, 
transesophageal, epicardial, the most widely used 
is transvenous, i.e., peripheral venous puncture 
and placement of an electrode in the right cardiac 
chamber.6 This type of pacing has been employed 
since the 1960s, when it was first used in patients 
with permanent arrhythmias.7 Since that time, it 
has become common in the majority of hospitals, 
and currently there are well-established indications 
for its use.8

TTP services are in place in the country for more 
than a decade now. But to date, there have not been 
large scale studies on this topic. The objective of this 
study is to analyze the clinical profile, indications 
and complications of temporary transvenous pacing 
in Nepali population presenting to Manmohan  
Cardiothoracic Vascular and Transplant Centre 
(MCVTC).

METHODS
This  was  hospital  based,  retrospective  
observational study  conducted at Department of 
Cardiology, Manmohan Cardiothoracic Vascular  and  
Transplant Centre, Maharajgunj, Kathmandu.  All 
patients who underwent temporary transvenous 
pacemaker insertion between July 2015 and June 
2019 were included and their hospital records 
analysed. Ethical approval was obtained from the 
Institutional Review Committee of Institute of 
Medicine. From the records, data were obtained 
on age, sex, diagnosis, indications of temporary 
pacemaker insertion, route of access, duration, 
need for a permanent pacemaker, and complications 
during hospital stay. 

The pacemaker was placed in a cardiac 
catheterization laboratory under fluoroscopy 
guidance. The procedure was performed under 
local anesthesia. The right femoral vein was used 
in most of the patients except in few cases where 
right jugular vein was used. Bipolar electrode 
catheters (caliber, 6 Fr) were inserted using the 

Seldinger technique and positioned in the right 
ventricular apex under fluoroscopy guidance; with a 
pacing threshold of 0.5-0.1 V considered adequate. 
Temporary pacing was initially set at voltage values 
twice the threshold level.  In all cases, chest X-rays 
were obtained to check correct positioning of the 
electrode, together with an electrocardiogram 
showing in all a left bundle branch block after 
implantation. Echocardiographic assessment was 
also done to confirm lead position in right ventricle 
(RV) and rule out pericardial effusion. After placing 
the pacemaker, most of the patients were given low-
molecular-weight heparin at prophylactic doses. The 
patients were advised limb immobilization along 
with continuous electrocardiographic monitoring 
until a permanent pacemaker was implanted or 
indication for a temporary pacemaker ceased to 
exist.

Data were entered in Excel and exported to SPSS 
21.0 for further analysis. Descriptive statistics such 
as mean for continuous variables and percentages, 
ratios, etc. for categorical variables were computed. 
The association between two categorical variables 
were assessed through the use of Chi-square test. 
Independent t-test used to compare mean age of 
two groups, myocardial infarction (MI) and non-
myocardial infarction (non-MI). Fisher’s exact test 
was used for bivariate analysis where number of 
observations were below five in any of the category. 
The results were considered statistically significant 
if p < 0.05.

RESULTS 
A total of 343 patients underwent temporary 
transvenous pacemaker insertion at MCVTC 
between July 2015 and June 2019. Out of these 
205 (59.8%) were male and 138 (40.23%) were 
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Table 1. Clinical variables of the study population

Clinical Characteristics Values

Age (years)
Male 
Hypertension
Diabetes
Ischemic heart disease 
Chronic obstructive pulmonary
diseases

Cardiac surgery
Degenerative valvular heart
disease 

Chronic kidney disease
History of stroke
Acute kidney injury 
Dilated cardiomyopathy  
Rheumatic heart disease 
Seizure 
Malignant disease

65.52 ± 16.09
205 (59.8 %)
97 (28.3 %)
33 (9.6 %)
24 (7.0 %)

23 (6.7 %)
19 (5.5 %)

17 (5.0 %)
16 (4.7 %)
13 (3.8 %)
13 (3.8 %)
12 (3.5 %)
11 (3.2%)
4 (1.2 %)
3 (0.9 %)
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female with male to female ratio of 1.48. The mean 
age (±SD) was 65.52±16.09 years (Table 1). The 
minimum age was 8 years and maximum was 99 
years with 3 (0.9%) cases <20 years of age, almost 
136 (39.7%) cases aged >60 years and 51 (14.9%) 
cases aged >80 years. A significant proportion (76, 
22.2%) of patients were in the seventh decade of 
life.

A total of 285 (83.2%) cases had one or more 
comorbidities. Hypertension was found to be most 
common comorbidity present among 97 (28.3%) 
cases, followed by diabetes mellitus 33(9.6%), 
Among the participants 24 (7.0%) had history of 
ischemic heart disease, 23 (6.7%) had chronic 
obstructive pulmonary disease (COPD), 17 (5.0%) 
had degenerative valvular heart disease, 19 (5.5%) 
were in post cardiac surgery status, 16(4.7%) had 
chronic kidney disease, 13 (3.8%) had history of 
stroke, 13 (3.8%) had acute kidney injury, 12 (3.5%) 
of the cases had dilated cardiomyopathy. Similarly, 
11 (3.2%) cases had rheumatic heart diseases, 4 
(1.2%) cases had experienced seizures and 3 (0.9%) 
of the cases had malignant diseases (Table 1).

The most common indication for temporary 
transvenous pacemaker insertion (TPI) was 

complete atrioventricular block 165 (59.6%) 
followed by sick sinus syndrome 65 (23.5%), 2:1 
AV block 23 (8.3%), high-grade AV block 11 (4.0%), 
Trifasicular block 6 (2.2%), Junctional Bradycardia 4 
(1.5%) and Bifasicular block 3 (1.1%), prophylactic 
use due to generator replacement in 15 patients 
(4.4%), brady-arrythmias due to drug intoxication or  
dyselectrolytemia in 6 (1.7%) patients (Figure1).

Total of 288 (84%) patients received permanent 
pacemakers while 55 (16%) had reversible cause 
so TPI was removed. Among the 55 patients, 49 
patients (14.3%) presented with acute myocardial 
infarction (AMI) complicated by some advanced 
type of conduction disorder such as complete 
heart block (CHB), 2:1 atrioventricular (AV) Block, 
High degree AV block, junctional bradycardia and 
sinus bradycardia in one patient. Among acute MI 
patients, conduction disorder was higher among 
acute inferior wall myocardial infarction (IWMI) 
7.9% patients than acute anterior wall myocardial 
infarction (AWMI) 5.2%. There were 4 (1.2%) 
patients with non-ST segment elevetion myocardial 
infarction (NSTEMI). This group of patients did not 
show specific difference in comorbidities when 
compared to the group without MI except for acute 
kidney injury (Table 2).

The mean ventricular rate at the time of temporary 
transvenous pacemaker placement was 38±6 bpm. 
The duration of temporary transvenous pacing 
was 3.4 days (range, 1-10 days). Implantation was 
through the femoral vein in 99% of the cases, with 
the right femoral vein. The right internal jugular vein 
was used in few cases who presented in respiratory 
distress.

Complications were infrequent and usually minor. 
A total of 29 (8.4%) cases experienced some form 
of complications during and after the temporary 
transvenous pacemaker implantation. 

Complicated access like minor bleed access site, 
multiple punctures, and arterial puncture was noted 
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Fig 1. Indications for temporary transvenous  
pacemaker insertion

Table 2. Comparison of clinical characteristics of the groups with and without acute myocardial infarction

Clinical Characteristics MI Group
n (%) = 49 (14.3%)

Non-MI group
n (%) = 294 (85.7%) p-value

Age 
Gender (Male)
Hypertension (HTN)
Diabetes
History of stroke
Chronic kidney disease
Chronic obstructive pulmonary diseases (COPD)
Dilated cardiomyopathy (DCM)
Rheumatic heart disease (RHD)
Degenerative valvular heart disease (DVHD)
Acute kidney injury (AKI)
Seizure

61.78±14.90
34  (16.6)
14 (14.4)
4 (12.1)
2 (15.4)
1(6.3)
1(4.3)

0
0
0

6 (46.2)
0

66.15±16.22
171 (83.4)
83 (85.6)
29 (87.9)
11(84.6)
15(93.8)
22(95.7)
12 (100)
11 (100)
17 (100)
7 (53.8)
4 (100)

0.08#

0.14
0.9
1.0*
1.0*

0.49*
0.22*
0.23*
0.38*
0.15*
0.005
1.00*

* Fisher’s exact test used.   # Independent t-test used
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in 11 patients. System malfunctions (problems with 
connections and lead placement or inappropriate 
setup of the device) was noted in five cases. Two 
cases developed ventricular tachycardia/ ventricular 
fibrillation (VT/VF) during temporary transvenous 
pacemaker placement in our study. Procedure-
related ventricular tachycardia/ventricular fibrillation 
were not included as serious complications as 
these usually arise during device insertion and can 
be corrected at this stage. There were no cases 
of infection at the puncture site, deep venous 
thrombosis or pneumothorax.

The overall mortality stood low at 2% (n=7) in our 
study. Among these patients, six patients were 
diagnosed case of AMI and one was non MI patient. 
Among these six patients, one died as a result of 
cardiac tamponade secondary to cardiac perforation 
after removing the pacemaker lead, other five 
deaths resulted due to other complications of MI. 
One non MI patient died due to RV perforation 
attributable to stiff temporary pacemaker lead.

Right ventricle (RV) perforation occurred in six 
(1.7%) cases.  Two patients underwent RV repair. 
One patient simultaneously underwent epicardial 
pacemaker implantation following RV repair. One 
died post-surgery and one died during resuscitation 
while other was discharged. Cardiac tamponade 
was noted in three patients caused by RV perforation 
with the electrode catheter, all underwent 
pericardiocentesis, and one underwent permanent 
pacemaker insertion post recovery, while other was 
kept in observation. After pericardial effusion was 
decreasing and patient’s condition was improving, 
pigtail was removed and patient was discharged. 
Despite pericardiocentesis one died attributable to 
complication of MI.

DISCUSSION
This study was conducted to evaluate the 
demographic details, indications and complications 
in patients undergoing temporary transvenous 
pacemaker insertion either as an emergency 
procedure or electively before permanent 
pacemaker insertion. A large proportion of patients 
receiving pacemakers were elderly and it has been 
well demonstrated in other studies.2,10 This might 
probably be due to incidence of degenerative 
disease as well as ischemic heart disease in this 
age group of patients. In younger age group below 
20 years, Temporary transvenous pacemaker were 
inserted in patients with congenital or post-surgical 
complete heart block. 

Our study shows that among patients receiving 
temporary transvenous pacing, male predominance 
was seen (59.8% study patients were male). 
This is comparable to age distribution reported 
worldwide.11,12 The reason for fewer incidence of 
female cases might be less health seeking behavior 

of female and less investment of society in female. 
Also, greater use of TPI in male patients might be 
due to increased incidence of co-morbidities such 
as hypertension, diabetes mellitus and ischemic 
heart disease compared to female.

Elderly patients with AV block or sick sinus 
syndrome are treated with pacemaker implantation. 
In our study complete heart block predominated 
(51%), together with symptomatic sinus node 
disease (19%). These results are comparable to 
that reported in earlier studies.9,13,14 The indications 
of TPI in our study are very similar to those reported 
by other authors such as Murphy et al.,15 who 
found the main indications to be complete heart 
block. Second cause being sinus node disease in 
our study for temporary transvenous pacemaker 
insertion. This can possibly be explained by the more 
widespread availability of 24 hr Holter recording 
that has improved the pick-up rate of sinus node 
disease in the general population.  Also, in previous 
decades greater number of patients requiring a 
temporary pacemaker presented with AMI.16,17 In 
our study only 49 patients presented with AMI with 
conduction disorders. This change in the proportion 
of indications is probably due to advances in the 
treatment (such as revascularization strategies with 
thrombolysis and angioplasty) of patients with AMI. 
Conduction disorder was more common among 
Inferior wall MI patients which was similar to other 
studies.18 Right coronary artery occlusion is usually 
involved as it vascularizes the AV nodal artery.

The femoral approach, which allows rapid access 
and easy compression in case of bleeding,12 was 
preferred in our hospital Femoral placement may 
be accompanied by the least stable wire position 
and may restrict the patient’s mobility by requiring 
a horizontal position. The other approach via right 
jugular vein, used in very few cases in our study, 
was alternative option when patient presented 
in respiratory distress. Other studies showed a 
preference to right jugular vein approach concluding 
fewer complications with fewest infections.19,5

There were no remarkable complications during the 
implantation procedure in this study.  In our study, 
only 8.4% of the patients presented complications 
of some kind. This is similar to other reports done 
worldwide.20 Despite the urgency of the procedure, 
with trained operators and strict sterile techniques, 
there appears to have no infection at the puncture 
site noted in our study. In our study, however, the 
duration of pacing was also shorter than that of other 
studies probably leading to fewer complications.5  
Mortality in our study are similar to or lower than 
those in other series.21 Mortality occurred in 
seven patients (2%) in our study with six patients 
presented with AMI and one without AMI. The 
cause of mortality in AMI patients was contributed 
to the complications  of infarction in all cases as 
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majority had presented with cardiogenic shock. The 
prognosis of intraventricular conduction defects is 
probably related more to the extent of myocardial 
injury than to the direct consequences of the block 
itself. One mortality in non-MI patient occurred due 
to right ventricular perforation leading to cardiac 
tamponade. Cardiac perforation with tamponade is 
one of the most feared complications of intracardiac 
procedures. The temporary pacing lead is relatively 
stiff, it is not unusual for these leads to penetrate 
and occasionally perforate the right ventricular wall. 
The majority of perforations occur through the right 
ventricular apex, primarily because this remains a 
common site of deployment of the ventricular lead, 
and the myocardial wall is thinner here than at other 
common pacing sites such as the septum and right 
ventricular outflow tract.22

The limitation of our study is that we collected 
data retrospectively from hospital records. The 
data obtained from this single hospital may 
not be applicable to all patients with temporary 
Transvenous pacing.  

CONCLUSION
Temporary transvenous pacemaker insertion is 
a lifesaving procedure as a bridge to permanent 
pacemaker insertion or recovery. Greater proportion 
of patients receiving TPI are elderly with complete 
AV block and occasionally in acute myocardial 
infarction presenting with bradyarrythmias as 
complication. Temporary pacemaker insertion was 
overall a safe procedure with infrequent serious 
complications; however, strategies to avoid and 
alleviate such complications should be sought and 
implemented. 
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