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Original Article 
 

Implantation Techniques of 
Permanent Pacemaker: How do 
we do? 
ABSTRACT 
 
Objective: Permanent pacemaker implantation is a popular and 

unavoidable procedure. We are going to share our own experience in 
implantation of devices 
Study Design: Quasi experimental. 
Place and duration: This study was conducted in Hayat Abad Medical 
Complex Peshawar June 2009 to June 2011.  
Materials & Methods We used Deltopectoral (DP) incision, a relatively 
bloodless area where we hardly used suture, cautery or pressure 
dressing for control of bleeding, axillary veins approach for placement of 
leads and sub-cutical suture used to close the wound. Different devices 
are implanted subcutaneously in aseptic way.  
RESULTS: Total 261 devices implanted during the study period. Of these 
160 were single chamber pacemakers, 101 dual chamber pacemakers, 
male and female ratio remain as 145: 116. Patient who were in complete 
heart block were 208. Sick sinus syndrome patient were 17. Sixteen 
patients were in symptomatic bradycardia. 20 patients presented with 
Mobitz type II 2nd degree block and were symptomatic. Patient who 
needed temporary pacemaker urgently were 70.  There was no Post-
surgical pneumothorax or infection after permanent pacemaker.  No 
bleeding or hematoma was reported after the procedure. The average 
time of procedure was 45 minutes for dual chamber pacemakers. 
Conclusion: Permanent pacemaker implantation needs operator skill, 
knowledge of relative anatomy and fool proof sterilization for successful 
procedure.  
Keywords: Permanent pacemaker (PPM), cardiovertor defibrillator (ICD), 
cardiac resynchronization therapy (CRT), subcutical suture. 
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Introduction 
As the field of cardiology keep on expending, cardiac 
devices implantation becoming a subspecialty in 
cardiology.1, 2 These include Permanent Pace Makers 
(PPM), Implantable Cardiovertor Defibrillator (ICD), and 
Cardiac Resynchronization Therapy (CRT) devices, 
Cardiac Resynchronization Therapy–Defibrillator (CRT-
D) devices and Loop recorders. However Permanent 

pacemaker (PPM) implantation remains one of the core 
skills of cardiologists.3 PPM is implanted under local 
anesthesia most of the time,4 except in very rare cases 
where the patient is very young or patient is 
psychologically not sound or mentally fragile elderly who 
cannot be kept on the table without general anesthesia 
for the required time for the procedure. Then the devices 
are implanted under general anesthesia like any major 
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surgery. Otherwise the device is implanted under local 
anesthesia below the subcutaneous tissue and the left 
subclavian area is the prefer site. In cases where the 
patient subcutaneous tissue is very delicate, the pocket 
is made submuscularly.3, 5If the child is very young or 
the both subclavian area are not suitable due to any 
cause like the veins are not accessible then the 
abdominal site is selected.  The device is kept in the sub 
muscular pocket and the lead which is a special electric 
wire attached to the device is passed through the 
venous system and fixed in the right ventricle apex or 
the right ventricle out flow tract and if it is a dual 
chamber device the other lead is fixed in the right atrial 
appendage . There are two type of lead. The tined leads 
which get stuck in the chordae tendineae and the 
screwing lead which is actively fixed in the myocardium. 
If the subclavian area is the site which is selected for 
implantation then there are three ways to approach to 
the veins. 
1.  The cephalic vein, which can be approached via a 

blunt dissection for putting the lead.  
2.  The axillary vein which can be entered via 

modified Seldinger technique and  
3.  The subclavian vein also entered by modified 

Seldinger technique.6, 7  
The lead may be placed in the femoral veins when there 
is contraindication for placement of leads via the upper 
limbs veins.8, 9 If pacemakers are implanted in the 
abdomen10, 11, 12 or if the veins are not approachable due 
to any cause then the leads are placed in epicardial 
position by a cardiac surgeon.13 Leadless14devices are 
in the experimental stages which may be available in the 
near future called totally self-contained intracardiac 
pacemaker. The idea of a totally self-contained 
intracardiac pacemaker is not new. It was first published 
in the Journal of Electrophysiology in 1970.14 But it 
become recently viable due to advances in battery 
technology and circuit miniaturization. The tiny device is 
delivered directly into the patient’s right ventricle through 
a catheter15. These are the different ways which the 
operator selects according to his experience and the 
situation he faces. The aim of this article is to shear our 
own experience in the field of pacemakers’ implantation 
particularly from the subclavian area. 

Materials and Methods 
All patients who presented with symptomatic 
bradycardia or symptomatic blocks were admitted in 
cardiology department. The basic characteristics were 

recorded (table I). Patients who were hemodynamically 
unstable urgent temporary pacemakers (TPM) wire 
passed from the internal jugular vein in more than 99% 
of cases without fluoroscopy. Informed consent was 
taken from all the patients. Base line investigation 
including full blood count with erythrocyte sedimentation 
rate (FBC & ESR), renal function tests (RFTs), random 
blood sugar (RBS), liver function tests (LFTs), and 
virology for hepatitis “B” antigen ( H B S Ag), and 
hepatitis “C” done and if any  underlining pathology 
found it was dealt accordingly. X-Ray chest done to rule 
out any lung pathology. 

 
Patient who were due for PPM were kept nil by mouth 
(NBM) in the morning and chest shaved and painted 
with pyodine night before the procedure. In the morning 
patient shifted to the procedure room. Intravenous (IV) 
antibiotics administer thirty minutes before the 
procedure. That patient who came to procedure room 
without TPM, precautionary TPM implanted in selected 
cases from the femoral root. IV cannula passed in the 
left upper limb if the implantation site was on the left 
side and on the right side if the device has to be 
implanted on the right side. Before starting the 
procedure through the IV cannula veino-gram done, to 
define the venous system feasibility for the leads 
placement. Patient scrubbed and draped. Left 
subclavian, in most of the case and right subclavian 
area if the left side is not suitable due to abnormal 
venous system, is anesthetized with 10cc 2% lidocain. 

Table I. Basic characteristics of the patients (n=261) 
Total number of patients  
Male 145 55.55 

% 
Female 116 44.44% 

 Average Age of the patients 57±10 
years  

Hemodynamically stable at 
presentation 

191 73.18% 

Hemodynamically unstable at 
presentation 

70 26.81% 

Symptomatic bradycardia 16 6.13% 

Complete AV Blocks 208 79.69% 

Mobitz type II 2nd degree block 20 7.66% 

Sick sinus syndrome patient  17 6.51% 
Patients with impaired renal 
functions 

2 0.766% 

Lung pathology 0 0% 
Diabetics  11 4.21% 
Non-diabetics  250 95.78% 
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Skin incision given.  We used Deltopectoral (DP) 
incision (figure 1). Routinely we use to make just 
epidermis deep incision and then a mosquito forceps is 
thrust between the skin and the subcutaneous tissue, 
raised the skin on the forcep, open the prongs of the 
forcep and then under vision separate the rest of the 
skin. At this point a self-retaining retractor is applied and 
the subcutaneous tissue is separated until the muscle 
are visible and the cutaneous nerves are pushed to one 
or another side or cut if cannot be pushed. With the help 
of two fingers subcutaneous pocket is made (figure 2) 
and venous access done with Seldinger technique and a 
peal able sheath passed.  The pacemaker lead is put in. 
In our study we used the axillary vein for implantation of 
leads. The right ventricular in signal chamber 
pacemakers and the right ventricular and right atrial 
leads in dual chamber pacemakers were implanted 
(figure 3). Threshold checked, Sheath pealed and 
battery attached to the lead.  Lead fixed by 4/0 proline to 
the muscle bed. Battery was put in the pocket and 
secured by 1/0 silk to the muscle inside the pocket. 
Gentamicin 80mg used to wash the pocket. The lead 
buried in the muscle with 1/0 vicryl and then the 
subcutaneous tissue approximate with the same 1/0 
vicryl. Subcutical skin stitches applied with vicryl 4/0 
rapide (figure 4). Aseptic wound dressing done. Patients 
received intravenous antibiotics for 7 days. X-Ray chest 
repeated on the next day to rule out pneumothorax. 
Dressing changed every 3rd day. Post procedure 
programming done on the 2nd day and at the time of 
discharge. Patient is followed at 3rd month after 
implantation and then yearly and is advised to report 
any symptoms as soon as possible. 

 
Figure 1: Deltopectoral (DP) incision 

 
Figure 2: Subcutaneous pocket construction 

Figure 3: Single chamber pacemaker 

 
Figure 4: Final results after subcutical skin stitches 

Results 
Total 261 permanent pacemakers were implanted in our 
department from 2010 to December: 2012. Of these 
there were 160 single chamber pacemakers and 101 
were dual chamber pacemakers. We used tine leads in 
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11 pacemakers and screwing leads in 250 pacemakers. 
In this study period only one case of pneumothorax was 
recorded in patient with for which chest tube was 
inserted. Patient recovered with good results and he 
was extubated on day four. Most of our implantation we 
did in the right ventricle apex and only five patients had 
their ventricular leads implanted in the right ventricle out 
flow tract. In the case of dual chamber pace makers the 
atrial lead was implanted in the right atrial appendage 
and in one case where the patient had undergone 
CABG the atrial lead was successfully fixed in the left 
lateral atrial wall with good sensing and pacing 
threshold. Only one case of infection was reported in the 
study population whose infection was control with dual 
antibiotics therapy and patient responded very well 
without any squally. There were 5 cases of ventricular 
lead dislodgment and 2 cases of atrial lead dislodgment 
which were successfully repositioned.  One patient 
during repositioning had perforation of RV however 
repositioning was successful and patient was shifted to 
coronary care unit (CCU) and observed for any 
hemodynamic instability but there was no need of any 
intervention and patient was well and fluid absorbed 
from the pericardial cavity in a week time. Our average 
time for discharge was one week. During stay in patient 
remain on I/V antibiotics 

Discussion 
Permanent pacemaker is an art which needs scientific 
approach. The first rule for any procedure is the 
knowledge of the relative anatomy16. In our study we 
selected the Deltopectoral3 area as the site for skin 
incision because it is relatively a bloodless field devoid 
of any major vessel and we never come across any 
bleeder in our study which needed ligation or cautery.  

As we have highlighted in methodology that we just give 
epidermal skin cut and used to separate the rest of the 
skin by thrusting the mosquito forceps between the skin 
and the subcutaneous tissue so not to cut the 
subcutaneous tissue blindly. Instead of cutting the 
subcutaneous tissue we opt to separate the tissue with 
the forcep and most of the time we come across with 
cutaneous nerves only which were either pushed to one 
side or another side or if cannot be pushed away from 
the field we cut them down. In this way we did very 
minimal damage to the cutaneous nerve even. The 
venous approach is different in different hands. Some 
operator use subclavian veins to approach to the 
venous system17 but the main drawback of this 
procedure are the pneumothorax. Also there is risk of 
accidental damage to trachea or esophagus or 
subclavian artery. After implantation the lead is also at 
danger for entrapment 18. The cephalic vain is another 
choice to approach19, 20 to the venous system for 
implantation of pacemakers leads. The main problem 
with this approach is the surgical skill, as most of the 
cardiologist do not have enough surgical skill for 
exposing the cephalic vein and for them it is very time 
consuming otherwise it has a total extra-thoracic 
approach so there is no chance of injury to the intra-
thoracic organ as mention with the subclavian approach. 
At time the vein is difficult to be fined due to anatomic 
variation. An accompanying arteriole is common, which 
can be easily damaged. There may be a plexus of veins 
and at that case the cannulation will not be possible. In 
our study we used the axillary approach for cannulation 
of veins. The vein is lying in the extra-thoracic space 
and can easily be cannulated by Seldinger technique by 
directing the needle to the first rib so when the needle 
goes down it should touch the first rib if the vein is 
missed. In this way the approach remain extra-thoracic 

Table II. Total implantation (n=261) 
Single chamber pacemakers  160 61.30% 

Dual chamber pacemakers 101 38.69% 

Average time for dual chamber implantation 45 minutes __ 

Tine leads 11 4.21% 
Screwing leads 250 95.78% 
Pneumothorax  01 0.383% 
Right ventricular (RV) apex implantation site 256 98.08% 

RV out flow tract implantation site 05 1.91% 
Infection  02 0.766% 
Dislodgment Ventricular  05 1.91% 
Right ventricular perforation 01 0.383% 
Average Discharge Time From Hospital One week 
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and the danger of intra-thoracic structures injury can be 
avoided. At the same time lead entrapment is not 
there.21 We used to close the wound in three layers. The 
lead is fixed with proline 4/0 to the under lying muscles. 
First burring the lead in the surrounding muscles with 
the help of 1/0 vicryl then approximating the 
subcutaneous tissue with the same 1/0 vicryl and finally 
closing the skin. We used to stitch the skin with 4/0 
vicryl rapide. The subcutical stitching applied. The 
beauties of these stitches are the hair line scar, rapid 
healing and no need of removal of stitches. 
Shock in ALP poisoning is due to toxic effect on 
cardiovascular system which indicates that chance of 
survival decreases if there is early cardiac involvement.7 
Shock at presentation was found an important indicator 
of mortality in ALP poisoning in our study. Similar 
findings had been noted in other studies also. 70.8% 
mortality was noted in patients presenting with shock 
compared to 20% who presented without shock in a 
study conducted by Louriz M et al.10  

Conclusion 
Pacemaker implantation is the core skill of the 
cardiologist. The implantation may be made comfortable 
both for the patient and the operator and with less 
complication for the patients if the anatomy is kept in 
mind and the implantation is ensure aseptic. Proper 
antibiotics for good time of period must be administered 
and the patient should have proper counseling by a 
person well familiar with the implantation procedure and 
troubleshooting. Patients should be briefed for 
precaution before and after the implantation of the 
device. Proper experience in the field of implantation is 
the main stay for successful procedure and follow up of 
the patient should never be under estimated to make the 
life of patient comfortable. We suggest Gentleness, 
Confidence and Sincerity (GCS) on the top before any 
procedure in medicine in common and in cardiology in 
particular. 
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