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ABSTRACT

Introduction: Temporary epicardial pacing wires (TEPW) have been routinely used in cardiac
surgery in early postoperative period. Purpose of the study is to determine predictors for need of
temporary pacing wires after surgery that will safely limit their usage and to document complica-
tions associated with the wires.

Patients and Methods: This prospective study involved 112 patients operated at our institution
from April 2010 to October 2010, who received TEPW following surgery. Surgical procedures
included 34 isolated coronary revascularization, 51 valve replacement, 11 revascularization with
valve replacement, 14 mitral reconstruction, 2 ascending aorta replacement.

Results: Among 112 patients, 93 (83.1%) were never paced. Nineteen (16.9%) patients required
pacing during weaning and 10 patients, required further pacing in intensive care unit. Indications
for pacing included atrioventricular block in 7 (36.8%), sinus bradycardia in 2 (10.5%), junctional
rhythm in 9 (47.4%) and low cardiac output in 1 (5.2%) patient. Atrioventricular block, junctional
rhythm, postperfusion atrial fibrillation, inotropic agent requirement leaving the operating room,
pacing requirement during weaning and mitral surgery are found to be the predictors for require-
ment of TEPWSs. No complications were observed related with the use or removal of TEPWs.

Conclusion: Routine placement of TEPWs is not necessary after cardiac surgery. Patients hav-
ing rhythm disturbances after procedure and requiring pacemacer support during weaning of
cardiopulmonary by-pass, require further pacemaker support in intensive care unit with higher
probability. Depending on our data, because of potential complications related with use of wires,
selective use of TEPWs for patients with identified predictors can be recommended.
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OZET

Giris: Kalp cerrahisi sonrasi erken dénemde gecici epikardiyal pacemaker destegi kullaniimak-
tadir. Bu galismanin amaci; erigskin kalp cerrahisi sonrasi gegici pacemaker ihtiyaci olusturabile-
cek faktérlerin tespiti ile kullanimlarinin glivenli sekilde sinirlandiriimasi ve komplikasyonlarinin
tespit edilmesidir.

Hastalar ve Yontem: Calismaya, Nisan 2010-Ekim 2010 tarihleri arasinda hastanemizde opere
edilen olgulardan gecici epikardiyal pacemaker teli yerlestirilen 112 hasta dahil edilmistir. Cerrahi



Temporary Epicardial Pacing After Adult Cardiac Surgery
Erigkin Kalp Cerrahisi Sonrasi Gegici Epikardiyal Pacemaker Kullanimi

prosedlir olarak 34 izole koroner baypas, 51 kapak replasmani, 11 es zamanli koroner revaskiilarizasyon ve kapak replasmani, 14 mitral
rekonstriiksiyon ve iki asendan aorta replasmani uygulanmistir.

Bulgular: Epikardiyal pacemaker teli yerlestirilen hastalarin 93 (%83.1)inde pacemaker destegine ihtiya¢c olmamistir. Ondokuz (%16.9)
hastaya perfiizyon sonlandirilirken ve bu hastalarin 10'una yogun bakim (linitesinde pacemaker destegi saglanmistir. Endikasyonlar, 7
(%36.8) hastada atriyoventrikiiler blok, 2 (%10.5) hastada sints bradikardisi, 9 (%47.4) hastada kavsak ritmi ve 1 (%5.2) hastada dtistik
kardiyak debi olarak tespit edilmistir. Atriyoventrikiiler blok, kavsak ritmi, perflizyon sonrasi atriyal fibrilasyon, operasyon sonrasi inotrop
ajan ihtiyaci, perflizyon sonlandirilirken pacemaker ihtiyaci olusmasi ve mitral kapak cerrahisi, erken postoperatif dsnemde pacemaker
destegi ihtiyacini belirleyen faktérler olarak tespit edilmistir. Epikardiyal pacemaker tellerinin kullanimi ve cekilmesi sonrasinda herhangi
bir komplikasyon olusmamistir.

Sonug: Kalp cerrahisi sonrasi epikardiyal pacemaker tellerinin rutin kullanimi gerekli degildir. Cerrahi sonrasi ritim problemi gelisen ve
perflizyon sonlandirilirken pacemaker ihtiyaci duyulan hastalarin yogun bakim takiplerinde pacemaker kullanimi yliksek olasilikla gerek-
mektedir. Sonuglarimiz dogrultusunda, neden olabilecegi komplikasyonlar nedeniyle, gecgici epikardiyal pacemaker tellerinin belirlenen

hasta grubunda kullaniimasi énerilebilir.

Anahtar Kelimeler: Kalp pili, yapay; kalp cerrahisi; atriyoventrikiiler blok; aritmiler, kalp.
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INTRODUCTION

Temporary epicardial pacing wires (TEPW) have been
routinely used in cardiac surgery to overcome arrhyth-
mias and improve hemodynamics in early postopera-
tive period. Most of the indications for temporary pacing
and extra safety they provide are universally accepted(").
Their use is associated with a low morbidity. Complica-
tions assessed previously included bleeding from inser-
tion site, cardiac laceration, pericardial effusion, cardiac
tamponade and arrhythmias during removal. In recent
years, accumulation of papers reporting rare but seri-
ous complications associated with retention of TEPWs
such as sternobronchial fistula, ventricular tachycardia,
bronchial foreign body, emerged the argument whether
routine placement of wires is necessary®®. Attempts to
define predictors for use of TEPWs have been made in
coronary artery revascularization surgery but not the rest
of cardiac surgery”®. Because of limited published data
on this topic we prospectively evaluated our institutional
experience with TEPWs aiming to determine predictors
for need of temporary pacing wires after adult cardiac
surgery that will safely limit their usage and to document
complications associated with use and removal of the
wires.

PATIENTS and METHODS

This prospective study involved 112 adult patients
among 498 elective adult cardiac operations at our insti-
tution during a six month interval from April 2010 to Oc-
tober 2010, who received TEPW following surgery. The
institutional review board of the hospital approved the
study. Preoperative, intraoperative and postoperative data

134

of patients who received TEPW were collected. Decision
to implant and use TEPW in operating room (OR) and in-
tensive care unit (ICU) was made by surgical teams who
were not informed about the study. Surgical procedures in-
cluded isolated coronary revascularization in 34 patients,
valve replacement in 51 patients, revascularization with
valve replacement in 11 patients, mitral reconstruction in
14 patients, asending aorta replacement in two patients.
Three patients had replacement of asending aorta and
aortic valve replacement and nine patients among corona-
nary revascularization cases had mitral reconstruction as
concomitant procedures.

Surgical Technique

Median sternotomy was used for all patients. Cardio-
pulmonary by-pass was carried out using nonpulsatile flow
to achieve a mean arterial pressure of 60 to 80 mmHg.
except for four patients revascularized with off-pump tech-
nique. Moderate systemic hypothermia (28°C to 32°C), an-
tegrade or combined antegrade and continous retrograde
blood cardioplegia were used for myocardial protection.
Ventricular wires were placed on anterior surface of right
ventricle in 111 patients, only one patient received biven-
tricular wires.

Statistical Methods

All analyses were performed using SPSS (Statistical
Package for Social Sciences) for Windows 15.0. Data
were analysed using descriptive statistical methods (mean,
standard deviation, frequency), qualitative data were com-
pared using Chi-square test, Fisher’s Exact Chi-square
test. Statistical significance was assessed with p< 0.05.
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RESULTS

Atotal of 498 adult patients were operated during study
period and 112 (22.4%) patients who received TEPWs
were included in the study. Patient population had a mean
age of 56.12 + 14.44 (standard deviation) (22-84) years, 65
(58%) patients being males and 47 (42%) being females.
Surgical procedures included 34 (30.3%) isolated coronary
revascularization, 51 (45.5%) isolated valvular surgery, 11
(9.8%) combined valvular surgery and coronary revascu-
larization, 14 (12.5%) mitral reconstruction and 2 (1.7%)
ascending aorta replacement. De vega tricuspid annulo-
plasty was carried out as a concomitant procedure in 7
(6.2%) patients. Radiofrequency ablation was applied to 6
(5.3%) patients with preoperative atrial fibrillation. Preop-
erative and operative details for patients are summarized
in Table 1.

In perioperative period, among 112 patients who re-
ceived TEPW, 93 (83.1%) patients were never paced.
Nineteen (16.9%) patients required pacing during wean-
ing and 10 (52.6%) out of this 19 patients, required further
pacing in ICU for various time periods. Among 34 patients
who had isolated coronary revascularization, none re-
quired pacing either during weaning period or in ICU. Nine
(17.6%) patients who had valvular surgery needed pac-
ing during weaning and five of them were further paced in
ICU. Five (35.7%) patients out of 14 mitral reconstructions
required pacing during weaning and three of them were
paced in ICU. The indications for pacing included atrioven-
tricular block of any degree in 7 (36.8%) patients, sinus
bradycardia in 2 (10.5%) patients, junctional rhythm in 9
(47.4%) patients and low cardiac output in 1 (5.2%) pa-
tient. Among six patients who had radiofrequeny ablation,
only one experienced a temporary heart block and normal
sinus rhythm was established after six hours of pacing in
ICU. Of the 10 patients who were paced in postoperative
period, only one, who had aortic valve replacement and
coronary revascularization, received a permanent pace-
maker because of persistent complete heart block.

Patients were divided into two groups as first group
in whom placed wires were used and the second group
in whom wires were never used. Univariate analysis,
shown in Table 2, identified atrioventricular block, sinus
bradycardia, junctional rhythm, postperfusion atrial fibril-
lation and mitral reconstruction as risk factors related to
temporary pacing requirement during weaning from car-
diopulmonary by-pass. Atrioventricular block, junctional
rhythm, postperfusion atrial fibrillation, inotropic agent
requirement leaving the operating room, pacing require-
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Table 1. Patient preoperative and operative details

n %
Preoperative atrial fibrillation 29 25.9
Preoperative arrhythmia 5.4
Preoperative antiarrhythmics 2.7
Left ventricular dysfunction 19 17.0
Coronary artery by-pass grafting 45 40.2
Complete revascularization 36 32.1
Incomplete revascularization 8.0
Endarterectomy 4 3.6
On-CPB 41 36.6
Off-CPB 4 3.6
Aortic valve replacement 17 15.1
Mitral valve replacement 26 23.2
Mitral reconstruction 14 12.5
Double valve replacement 8 71
Tricuspid deVega annuloplasty 7 6.3
Ascending aorta replacement 2 1.7
Radiofrequency ablation 5.4
Postperfusion atrial fibrillation 36 32.1
Postperfusion pacing required 19 17.0
Antiarrhythmics leaving OR 15 13.4
Ventricular pacing 111 SR
Bichamber pacing 1 0.9
Perioperative Ml 3 2.7
Inotropes leaving OR 51 45.5
Intraaortic balloon pump 7 6.3
Atrioventricular block 8 71
Junctional rhythm 10 8.9
Sinus bradycardia 2 1.8
VES, AES 3 2.7
Permanent pacemaker 1 0.9
Morbidity 2 1.8
Mortality 2 1.8

AES: Atrial extrasystole, CPB: Cardiopulmonary by-pass, MI: Myocar-
dial infarction, OR: Operating room, VES: Ventricular extrasystole.

ment at weaning from CBP and mitral valve replacement
are found to be associated risk factors for pacemaker re-
quirement in ICU (Table 3).

No complications were observed related with the use
or removal of TEPWSs. There were two mortalities in early
postoperative period: one patient with preoperative left
ventricular dysfunction and required pacing, died of mul-
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Table 2. Univariate analysis of variables for epicardial pacing for weaning off-CPB

Pacing required (n= 19) Pacing not required (n= 93)

n % n % p
Preoperative atrial fibrillation* 6 31.6 23 24.7 0.575
Preoperative arrhythmia* 1 5.3 5 5.4 1.000
Left ventricular dysfunction* 5 26.3 14 15.1 0.311
CABG 5 26.3 40 43.0 0.176
Complete revascularization 5 26.3 31 33.3 0.551
Incomplete revascularization* 0 0 9.7 0.353
Endarterectomy* 0 0 4.3 1.000
On-CPB 5 26.3 36 38.7 0.307
Off-CPB* 0 0 4 43 1.000
Aortic valve replacement* 4 21.1 21 22.6 1.000
Mitral valve replacement* 7 36.8 22 238.7 0.257
Mitral reconstruction* 8 421 15 16.1 0.024*
Reoperation* 1 5.3 6 6.5 1.000
Radiofrequency ablation* 2 10.5 4 4.3 0.269
Postperfusion atrial fibrillation 17 89.5 19 20.4 0.001**
Atrioventricular block* 7 36.8 1 1.1 0.001**
Junctional rhythm* 9 47.4 1 1.1 0.001**
Sinus bradycardia* 2 10.5 0 0 0.028*
VES, AES* 0 0 3 3.2 1.000
Antiarrhythmics leaving OR* 3 15.8 12 12.9 0.717

Chi-square test
+ Fisher’s Exact test
* p<0.05
** p<0.01

AES: Atrial extrasystole, CABG: Coronary artery by-pass grafting, CPB: Cardiopulmonary by-pass, MI: Myocardial infarction, OR: Operating room,

VES: Ventricular extrasystole.

tiorgan system failure and the other patient, who was not
paced, died of sepsis following acute renal insufficiency
and prolonged ICU stay.

DISCUSSION

TEPWs have been placed as a routine practice in car-
diac surgery. Conduction abnormalities such as prolonged
atrioventricular delay, atrioventricular block and junctional
tachycardia which are common after CBP, are the specific
conditions known to benefit from temporary pacing!". With
the improvements in surgical techniques and myocardial
protection, incidence of these arrhythmias decreased and
many centers started to limit utilization of pacing wires”9.
Incidence of conduction abnormalities was 20% in our study
population and 16.9% of our patients required pacing. Pre-
operative atrial fibrillation, arrhythmia and antiarrhythmic
treatment were not found to be directly related with pac-

ing requirement unlike previous study of Bethea and col-
legues”. Atrial fibrillation, atrioventricular block, sinus brad-
ycardia and junctional rhythm were the factors related to
temporary pacing requirement during weaning from CPB in
our study and this finding was compatible with Puskas and
collegues who claimed that need for pacing prior to chest
closure for indications such as bradycardia with low cardiac
output, nodal and junctional arrhythmias or atrioventricular
block, identifies the group of patients who are likely to re-
quire postoperative pacing®. Unlike previous studies with
only CABG patients, our study included all surgical proce-
dures including reoperations. Pacing requirement during
weaning was not affected with the surgical procedure for
CABG whether it was off-pump or conventional CABG or
whether it was complete or incomplete revascularization.
This finding did not support the previous study claiming off-
pump CABG may be related with reduced requirement for
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Table 3. Univariate analysis of variables for epicardial pacing in ICU

Pacing required (n= 11)

Pacing not required (n=101)

n % n % P
Preoperative atrial fibrillation 4 36.4 25 24.8 0.471
Preoperative arrhythmia 0 0 6 5. 1.000
Left ventricular dysfunction 2 18.2 17 16.8 1.000
CABG 2 18.2 43 42.6 0.194
Complete revascularization 2 18.2 34 33.7 0.468
Incomplete revascularization 0 0 8.9 0.595
Endarterectomy 0 0 4.0 1.000
On-CPB 2 18.2 39 38.6 0.323
Off-CPB 0 0 4 4.0 1.000
Aortic valve replacement 2 18.2 23 22.8 1.000
Mitral valve replacement 6 54.5 23 22.8 0.033*
Mitral reconstruction 3 27.3 20 19.8 0.694
Reoperation 2 18.2 5 5.0 0.140
Radiofrequency ablation 1 9.1 5 5.0 0.470
Postperfusion atrial fibrillation 10 90.9 26 25.7 0.001**
Atrioventricular block 6 54.5 2 2.0 0.001**
Junctional rhythm 4 36.4 6 5.8 0.008**
Sinus bradycardia 1 9.1 1 1.0 0.188
VES, AES 0 0 3 3.0 1.000
Antiarrhythmics leaving OR 2 18.2 13 12.9 0.641
Pacing required for weaning CPB 10 90.9 9 8.9 0.001**
Perioperative Ml 0 0 3 3.0 1.000
Inotropes leaving OR* 10 90.9 41 40.6 0.001**
Intraaortic balloon pump 1 9.1 6 518 0.525

Fisher’s Exact test
+ Chi-square test
* p<0.05
** p<0.01

AES: Atrial extrasystole, CABG: Coronary artery bypass grafting, CPB: Cardiopulmonary bypass, MI: Myocardial infarction, OR: Operating room,

VES: Ventricular extrasystole.

pacing wires®. Only mitral reconstruction and mitral valve
replacement among surgical procedures, were found to be
related with need for pacing during weaning and ICU in our
study. The need for postoperative pacing because of rhythm
disturbances likely arises by either mechanical trauma to
conduction system, which is more common in valvular sur-
gery, or by ischemic injury to conduction system that can be
seen both in coronary and valvular surgery('®. The reason
why we did observe increased incidence in mitral surgery
but not the aortic surgery, might be increased left atrium
sizes and relatively increased incidence of atrial fibrillation
in mitral valve patients.
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Ten patients out of 19, required further pacing in ICU.
Besides pacing support during coming off CPB, ongoing
atrial fibrillation and inotropic agent requirement leaving
the operating room were important parameters that affect-
ed pacing requirement in ICU. In cases of ongoing atrial
fibrillation temporary pacing was used for hemodynamic
stabilization untill normal sinus rhythm was established.
Postoperative atrial fibrillation is a common complica-
tion after cardiac operations and is associated with seri-
ous adverse events('"). Treatment of atrial fibrillation with
antiarrhythmics may result in bradycardia and advanced
atrioventricular block or some patients may not benefit
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drug treatment, in such cases cardioversion will be safer
if pacing wires remain in place. Unlike preoperative left
ventricular dysfunction, postoperative myocardial infarc-
tion and intraaortic baloon pump requirement which were
not found to be related with increased pacing requirement,
inotropic support was found to be an important variable,
and that is probably because of their positive chronotropic
effect on supporting the rhythm disturbances as well as
hemodynamic stabilization.

In our study, 22.4% of operated patients during study
period received TEPW and 83.1% of them never required
pacing in postoperative period. We found atrioventricular
block, junctional rhythm, postperfusion atrial fibrillation, in-
otropic agent requirement leaving the operating room, pac-
ing requirement during weaning from CBP and mitral valve
surgery to be the predictors for requirement of TEPWs in
early postoperative period. Although we did not observe
any complications related with the wires implantation and
removal, selective use of TEPWs mainly for patients who
require pacing during weaning period and who experience
rhythm disturbances can be recommended.
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