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Abstract

Background: The aim of this study is to assess the necessity of temporary
cardiac pacing and identify the predictors of pacing after coronary artery by-
pass graft (CABG). Methods: This was a retrospective observational study of
150 patients who had isolated CABG between November 2013 and December
2021. Patients were classified into two groups: group A, (n = 135) who did
not need to be paced and group B, (n = 15) who needed temporary epicardial
pacing. Only 10% (15/150) of patients in the study needed pacing. The pri-
mary outcome variable was assessment of the need for postoperative tempo-
rary cardiac pacing (TCP) (patients were paced during chest closure or at any
time during hospital admission). The incidence of pacing during the post-
operative period was observed. Univariate and multivariate predictors for
postoperative pacing were determined and specicific predictors for cardiac
pacing were found. Results: In both univariate and multivariate analysis, Old
age > 65 years, diabetes mellitus, pacing to come off cardiopulmonary bypass
(CPB), CPB time > 100 min, cardioversion to leave OR, antiarrhythmics to
leave OR and new onset of atrial fibrillation (AF), were found to be signifi-
cant predictors for the need to cardiac pacing. Conclusion: After coronary
artery bypass surgery, a small percentage of patients require TCP. We em-
phasize unique predictors for postoperative pacing in this study.
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1. Introduction

Temporary epicardial pacing wires are utilized during the perioperative phase to

DOI: 10.4236/0jts.2022.122003 May 18, 2022

21

Open Journal of Thoracic Surgery


https://www.scirp.org/journal/ojts
https://doi.org/10.4236/ojts.2022.122003
http://www.scirp.org
https://www.scirp.org/
https://doi.org/10.4236/ojts.2022.122003
http://creativecommons.org/licenses/by/4.0/

M. E. A. Elaziz et al.

diagnose arrhythmias and treat a range of heart rhythm disorders. Some centers
have advocated for discontinuing the routine installation of temporary pacing
wires [1].

The argument for this shift in practice is that temporary pacing wires are
linked to dangerous postoperative complications, and the incidence of postop-
erative arrhythmias and heart block is now low due to advancements in myocar-
dial protection and surgical techniques. There is little data about the complica-
tions associated with the use of pacing wires, with only isolated case reports de-
scribing events such as cardiac perforation, tamponade, foreign body retention,
wire migration, and wire-induced arrhythmias [2] [3].

Other centers, on the other hand, have demonstrated the routine use of tem-
porary pacing wires with no major complications [4] [5] [6]. Since 1960, epicar-
dial pacing wires have been routinely employed in cardiac surgery. Complete AV
block is one of the most common reasons for placing ventricular epicardial pac-
ing wires [7].

Complete AV block is common after CABG after the release of the aortic
cross-clamp and causes haemodynamic compromise, necessitating ventricular
epicardial pacing wires to maintain haemodynamic stability [8].

Given these uncommon but significant complications, the goal of this study
was to collect data identifying patient characteristics that could predict the need

for pacing after routine CABG, potentially limiting its use.

2. Materials and Methods
2.1. Study Design

Between November 2013 and December 2021, a retrospective study was con-
ducted on 150 patients who underwent isolated coronary artery bypass graft
surgery at Menoufia University Hospitals, Cardiothoracic Surgery Department,
Egypt and Prince Faisal Ben Khaled Cardiac Center, Aseer, KSA. We analyzed
databases of patients from the Cardiothoracic Surgery Department and the Car-
diac Intensive Care Unit after the study protocol was approved by the Ethics
Committee of our institutions. Patients excluded from the study those who had
off-pump coronary artery bypass grafting, patients didn’t have pacemaker wires
inserted, patients had incomplete data, also redo cases and patients with preo-
perative high degree atrioventricular block (AVB). A preoperative arrhythmia
was defined as a bundle branch block, atrioventricular block, or atrial fibrilla-
tion. Preoperative sinus bradycardia was not considered to be a preoperative
arrhythmia because many patients (16.7%) were taking beta blockers preopera-
tively. Conduction problems were discovered using a preoperative 12-lead ECG.
Myocardial infarction (MI) was defined by a historyof MI, and an acute or de-
veloping MI that was studied independently. According to the need for epicardi-
al pacing either intraoperative at the time of chest closure or in the postoperative
period at any time before hospital discharge, Patients were classified into two

groups: group A; (n = 135) who did not need to be paced and group B; (n = 15)
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who needed temporary epicardial pacing. Only 10% (15/150) of patients in the
study needed pacing. All patients required temporary pacing in the postopera-
tive period were included if either atrial, ventricular, or bichamber pacing was
used. The majority of patients simply have ventricular wires implanted on the
anterior or diaphragmatic surfaces of the right ventricle. Atrial wires were addi-
tionally placed when AV block occurred after separation from cardiopulmonary
bypass. Patients were assessed individually after surgery to see if pacing was ne-
cessary. Significant bradycardia and concomitant haemodynamic instability may
be seen. Additionally, inotropes were used only if required.

The primary outcome variable was the need for postoperative TCP (if patients
were paced at the time of chest closure or at any time before hospital discharge).
We analyzed the demographic, clinical, preoperative (including drugs directly
affecting the conduction system), and intraoperative variables as potential pre-
dictors of TCP.

2.2. Operative Technique

Median sternotomy was performed in all cases. Cardiopulmonary bypass (CPB)
was established between the ascending aorta and venous cannulation. The perfu-
sion rate was regulated between 2.0 and 2.4 L/min/m? and the systemic perfu-
sion pressure was kept between 60 and 80 mmHg. Myocardial protection was
achieved with antegrade intermittent cold blood cardioplegia at rate of 200 - 250
ml/min. Cold saline was used to cool surface of the heart. The patients were kept
at a temperature between 28 and 320 C. To decide if TCP was required, each pa-
tient was assessed individually.

Ventricular wires were implanted on the anterior surface of the right ventricle.
When AVB occurred after separation from CPB, atrial wires were also implanted.
All of the patients were moved to the cardiac ICU after surgery and were placed
on mechanical ventilation. In all of the patients, continuous ECG monitoring
was used. All patients had a 12-lead ECG done upon ICU admission and on a
daily basis until they were discharged from the hospital. Conduction distur-
bances were diagnosed using a 12-lead ECG. AVB of any degree, poor cardiac
output, sinus bradycardia, and asystole were the most common reasons for pac-

ing.
2.3. Statistical Analysis

SPSS statistical software version 19 was used to conduct the univariate and mul-
tivariate regression analyses. Continuous variables were expressed as the mean,
whereas dichotomous variables were expressed as percentages. The factors that
were significant at the univariate level were then entered into the multiple re-
gression analysis. The independent impacts of potential predictors on the de-
pendent variable were examined using stepwise forwards multiple logistic
analyses. Multivariate logistic regression analysis was used to incorporate uni-

variate characteristics with a p 0.05 value. Variables having p values of less than

DOI: 10.4236/0jts.2022.122003

23 Open Journal of Thoracic Surgery


https://doi.org/10.4236/ojts.2022.122003

M. E. A. Elaziz et al.

or equal to 0.05 were deemed significant.

3. Results

Table 1 showed the characteristics of both groups with p-values. We noticed a
statistically significant difference between patients needed TCP and those who
did not need regarding the age, sex, NYHA class, while preoperative ejection
fraction, and pulmonary artery pressure didn’t show significant difference. Of
patients below 65 years, only 2.2% needed pacing. Also all patients (15) who
needed pacing was male and no female patient needed it. 30% of patients had
NYHA class I-II, while 70% had NYHA class IV-V with statistically significant
difference between patients, (p value = 0.007). All NYHA class III-IV patients
needed pacing. Only 16.7% of patients were on B-blockers, 20% of patients on
B-blockers needed pacing. 5.3% of patients were on amiodarone preoperatively
with significant difference between those who were under amiodarone and those
who not. Of patients on amiodarone, 87.5% needed pacing. In patients with PAP
more than 45 mmHG, only 22% needed pacing. Patients who had EF less than
40%, only 3.5% needed epicardial pacing.

Table 1. Univariate Analysis for use of temporary pacing according to basic characteris-
tics.

Total Group A Group B

Variabl 9 P-val
ariables n (%) n =150 (n = 135) (n=15) value
Age
<65 years 90 (60) 88 (97.8) 2(2.2) 0.0001
>65 years 60 (40) 47 (78.3) 13 (22.7)
Sex
Male 110 (73.3) 95 (86.4) 15 (13.6) 0.01
Female 40 (26.7) 40 (100) 0 (0)
NYHA class
I-11 45 (30) 45 (100) 0 (0) 0.007
I-1v 105 (70) 90 (85.7) 15 (14.3)
Beta Blockers
No 125 (83.3) 115 (92) 10 (8) 0.06
Yes 25 (16.7) 20 (80) 5 (20)
Amiodarone
No 142 (94.7) 134 (94.4) 8 (5.6) 0.000
Yes 8 (5.3) 1(12.5) 7 (87.5)
PAP
<45 mmHg 100 (66.7) 96 (96) 4(4) 0.66
>45 mmHg 50 (33.3) 39 (78) 11 (22)
Preoperative EF
>40% 98 (65.3) 90 (91.8) 8(8.2) 0.3
<40% 52 (34.7) 45 (86.5) 7 (3.5)

NYHA class: New York Heart Association, PAP: Pulmonary Artery Pressure, EF: Ejection
fraction, P value < 0.05 is significant.
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Table 2 displayed the univariate analysis of clinical and preoperative charac-

teristics of patients in both groups in relation to TCP. Diabetes mellitus, a his-
tory of arrhythmias, a history of COPD, a history of PTCA, and the presence of

left main disease all differed significantly in terms of TCP use. Patients who have

DM, 32.5% of them were paced postoperatively, only 23.3% of patients with his-

tory of arrhythmias needed pacing, 33.4% of patients who have history of stroke

required pacing, only 12.5% of hypertensive patients were paced postoperatively,

20% of COPD patients were paced, only 8% of angina patients were reported to

be paced, and 18% of patients with LM stenosis > 50% were paced.

Table 2. Univariate analysis for use of temporary pacing according to medical history.

Total Group A Group B
jabl P-
Variables 0= 150 (n = 135) (n=15) value
D-M By FE
No 110(73.3)  108(982)  2(1.8) Y
P <0.0001*
Yes 40 (26.7) 27 (67.5) 13 (32.5)
History of arrhythmias
No 90 (60) 89 (98.9) 1(1.1) 0.00*
Yes 60 (40) 46 (76.7) 14 (23.3)
History of stroke
No 147 (98) 133 (90.5) 14 (9.5) 0.17
Yes 3(2) 2 (66.6) 1(33.4)
History of Hypertension
No 70 (46.7) 65 (92.9) 5(7.1) 0.3
Yes 80 (53.3) 70 (87.5) 10 (12.5)
History of COPD
No 110 (73.3) 103 (93.6) 7 (6.4) 0.01
Yes 40 (26.7) 32 (80) 8 (20)
History of Angina
No 50 (33.3) 43 (86) 7 (14) 0.25
Yes 100 (66.7) 92 (92) 8 (8)
History of PTCA
No 110 (73.3) 103 (93.6) 7 (6.4) 0.01
Yes 40 (26.7) 32 (80) 8 (20)
Left main > 50%
No 112 (74.6) 104 (92.9) 8(7.1) 0.01
Yes 38 (25.4) 31 (81.6) 7 (18.4)
LAD disease
No 15 (10) 15 (100) 0 (0) 0.17
Yes 135 (90) 120 (88.9) 15 (11.1)
PDA
No 20 (13.3) 20 (100) 0 (0) 0.1
Yes 130 (86.7) 115(88.5) 15 (11.5)

DM: Diabetes mellitus, COPD: chronic obstructive pulmonary dusease, PTCA: Percuta-

neous transluminal coronary angiography, LAD: Left anterior descending artery, P value <

0.05 is significant, while (*) means highly significant P value.
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Table 3 showed univariate analysis for use of temporary pacing according to
operative data where a statistically significant difference between both groups
regarding the operative data such as need for inotropes to leave OR, pacing re-
quired to come off CPB, or cardioversion required in OR, use of IABP, or anti-
arrhythmics needed to leave OR, cardiopulmonary bypass and aortic cross-clamp
times. 20% of patients who required inotropes to leave the OR needed pacing.
All patients who were paced to come off CPB needed also temporary pacing in
the postoperative care. Only 22.45% of patients where CPB time was more than
100 minutes were also paced, 22.2% of patients with aortic cross clamp time
more than 65 minutes needed pacing postoperatively, 25% of patients who
needed support with IABP were paced postoperatively, 73.3% of patients who
needed cardioversion in OR were paced postoperatively and 60% of patients who
needed antiarrhythmics to leave OR also needed temporary pacing in postopera-
tive care.

Table 4 showed univariate analysis for use of temporary pacing according to
postoperative data where postoperative Stroke (p-value = 0.003) and postopera-
tive new onset AF (p-value = 0.001) showed significant difference between both

groups. We had only one patient complicated postoperatively by stroke and

Table 3. Univariate Analysis for use of temporary pacing according to operative data.

Total G A G B
Variables n (%) oa roup roup P-value
n=150 (n = 135) (n = 15)
Inotropes to leave OR
No 90 (60) 87 (96.7) 3(3.3) 0.00*
Yes 60 (40) 48 (80) 12 (20)
Pacing required to come off CPB
No 144 (96) 135 (93.75) 8(6.25) 0.00*
Yes 7 (4) 0 (0) 7 (100)
CPB ti
tme By FE
<100 min 101 (67.4) 97 (96.03) 4 (3.96)
. P <0.0001*
>100 min 49 (32.6) 38 (77.55) 11 (22.45)
Aortic cross clamp time
<65 min 105 (70) 100 (95.2) 5(4.8) 0.001*
>65 min 45 (30) 35(77.8) 10 (22.2)
IABP
No 130 (86.7) 120 (92.3) 10 (7.7) 0.01
Yes 20 (13.3) 15 (75) 5 (25)
Cardioversion required in OR
No 135 (90) 131 (97.03) 4 (2.93) 0.00%
Yes 15 (10) 4(26.7) 11 (73.3)
Antiarrhythmics needed to leave OR
No 135 (90) 129 (95.55) 6 (4.44) 0.00*
Yes 15 (10) 6 (40) 9 (60)

OR: Operative room, CPB: Cardiopulmonary bypass, IABP: Intraaortic balloon pump, P value < 0.05 is significant, (*) means

highly significant P value.
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needed pacing, patients who developed postoperative new onset AF were only
five and all needed pacing. 33.4% of patients who had perioperative MI needed
also pacing.

The predictors of TCP in the multivariate analysis were shown in Table 5
where old age (Odds Ratio = 12, p-value = 0.001), D.M (Odds Ratio = 26, p-value =
0.0001), history of arrhythmias (Odds Ratio = 27, p-value = 0.002), pacing to
come off CPB (Odds Ratio = 16, p-value = 0.0001), cardioversion in OR (Odds
Ratio = 22, p-value = 0.0001), use of antiarrhythmics to leave OR (Odds Ratio =
12, p-value = 0.0001), perioperative new onset AF (Odds Ratio = 13, p-value =
0.0003), and CPB time >100 min (Odds Ratio = 4.8, p-value = 0.009) were all
significantly more likely to need TCP.

So, Age more than 65 years, DM, history of arrhythmia, pacing to come off
CPB, CPB time more than 100 minutes, need for cardioversion to leave OR, need
for antiarrhythmics in OR, and perioperative new onset AF, were all factors as-

sociated with temporary cardiac pacing in the postoperative care.

Table 4. Univariate analysis for use of temporary pacing according to postoperative data.

Total Group A Group B

Variabl P-val
arlables (n = 150) (n = 135) (n = 15) vatue
Postoperative Stroke
No 149 (99.3) 135 (90.6) 14 (9.4) 0.003*
Yes 1(0.7) 0 (0) 1 (100)
Postop New onset AF
No 145 (96.6) 135 (93.1) 10 (6.9) 0.001*
Yes 5(3.4) 0 (0) 5 (100)
Perioperative MI
No 147 (98) 133 (90.5) 14 (9.5) 0.18
Yes 3(2) 2 (66.6) 1(33.4)

AF: Atrial Fibrillation, MI: Myocardial infraction, P value < 0.05 is significant, (*) means
highly significant P value.

Table 5. Multivariate Analysis of factors associated with temporary cardiac pacing.

QOdds Ratio Confidence Interval

Variable (OR) D P-value
Age >65 years 12 2.6:56 0.001
Diabetes Mellitus 26 5.5:122 <0.0001
History of arrhythmias 27 3.5:212.5 0.002
Pacing to come off CPB 16 4.5:57 0.0001
CPB time >100 min 4.8 1.5:16 0.009
Cardioversion in OR 22 6.3:77.8 <0.0001
Antiarrhythmics to leave OR 12 3.7:38.4 <0.0001
Perioperative New onset AF 13 3.2:52.5 0.0003
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4. Discussion

Temporary pacemakers are useful in the intra- and postoperative management
of cardiac surgery patients in some cases. Although this procedure is generally
safe, a small percentage of patients may experience complications during inser-
tion, postoperative pacing, pacemaker wire removal, or if temporary wires are
retained inside the body [9].

Infection, myocardial damage, perforation, tamponade, and disruption of
coronary anastomoses are all complications of epicardial wires [10] [11]. Unfor-
tunately, these complications have never been adequately measured. Park et al
[12] observed an artificial structure in the right heart of a 73-year-old man who
had undergone CABG with retained pacing wires 10 months postoperatively by
routine echocardiography in an outpatient clinic.

Every cardiac surgery centre has its protocol of placing temporary epicardial
pacing wires in isolated CABG patients.

In our study we used ventricular wires in (90%) and both atrial and ventricu-
lar in (10%), for patients in the study mostly in those having AV blocks.

Numerous studies have revealed that the vast majority of patients never re-
quire pacing. In light of this, some centers restrict the use of epicardial wires to
patients who require pacing immediately prior to chest closure, such as brady-
cardia with low cardiac output, nodal or junctional arrhythmias, or AV block
[8].

In our study, a number of patients had significant comorbidities including
diabetes mellitus in 26.7% (40/150), hypertension in 53.3% (80/150). 66.7%
(100/150) had a history of a preoperative angina and 70% (105/150) were having
NYHA class III or IV. All patients underwent standard isolated coronary artery
bypass graft utilizing cardiopulmonary bypass. We used inotropic support only
when it was required. Temporary wires have been used in the perioperative pe-
riod to improve patient haemodynamics as well as to suppress malignant ar-
rhythmias [13].

Arrhythmias are a well-known complication of cardiac surgery, and they are a
major cause of morbidity and length of stay in the hospital. Early postoperative
arrhythmias are uncommon, and little is known about their occurrence, risk
factors, and management. Atrial fibrillation is the most common rhythm ab-
normality in this situation. Although postoperative atrial fibrillation is fre-
quently self-limiting, it may necessitate anticoagulation and a rate or rhythm
control plan. In the absence of reversible reasons, sustained ventricular arrhyth-
mias throughout the recovery period following heart surgery may necessitate
immediate treatment and a long-term prevention surgery. Temporary pacing
wires can be used to manage transient bradyarrhythmias during surgery, but
significant and persistent atrioventricular block or sinus node dysfunction can
occur, necessitating permanent pacing [14].

In our study, Of the 15 patients who were paced, only one required a perma-

nent pacemaker. Pacing was done because of postoperative sinus bradycardia in
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six patients, atrioventicular block in two, bundle branch block in four, and car-
diac arrest in two patients. Univariate and multivariate analysis determined spe-
cific risk factors that were associated with temporary pacing in the perioperative
period. Importantly, old age > 65 years, diabetes mellitus, history of arrhythmias,
pacing to come off CPB, CPB time > 100 min, cardioversion to leave OR, an-
tiarrhythmics when leaving leave OR and new onset of atrial fibrillation (AF),
were all found to be significant predictors of the need for cardiac pacing. Each of
these clinical entities was associated with significant odds ratios.

TCP was primarily required in the presence of a mechanical injury to the
conduction system caused by operative procedures performed in close physical
proximity to the atrioventricular node or the His bundle, or an ischemic injury
to the conduction system caused by cardioplegic arrest. Both mechanisms have
the potential to exacerbate pre-existing conduction defects or to cause new ones
[15].

In this study, patients who had PMWs inserted were more than 65 years old
were more likely to be paced by both univariate and multivariate analysis. Some
studies found that gender was not a predictor of TCP, A finding that was consis-
tent with our study [16] [17].

Atrial fibrillation has been reported in up to 15% to 40% of patients in the
early postoperative period after CABG [18]. The incidence of postoperative AF
in patients undergoing CABG consistently increases with older age [17].

During the last decade, routine insertion of PMWs in CABG surgery being
on-pump or a beating heart has been well studied and many centres turned to
limit their use [15]. We limited the insertion of PMWs in young age with mini-
mal comorbidities, after separation from CPB in sinus rhythm, and hemody-
namically stable on minimal support, including recently, patients in sinus bra-
dycardia who respond to minimal doses of beta-adrenergic drugs. These limita-
tions for PMW3s insertion were according to the surgeon’s decision whose main
purpose was to safely select patients, avoid the above mentioned complications
and was according to the data in the previous reports.

In the study done by Bethea et al, [18], old age, diabetes mellitus, preoperative
arrhythmias, pacing utilized at separation from CPB, were found to be predic-
tors of the need for cardiac pacing in CABG in both univariate and multivariate
analysis, This was consistent with our study.

Only 10% (15/150) of patients required pacing which is near from the interna-
tional figure, (8.6%) [19]. There were no major morbidities or mortalities related
to temporary pacing wires in this study in the early postoperative period.

In the study done by Asghar et al, [20], analysis identified age, preoperative
arrhythmia (especially Bundle Branch Block), pacing utilized at separation from
bypass, and use of antiarrhythmics on leaving the operating room, as predictors
of the need for postoperative pacing. This was consistent with that reported in
our study.

We found that the use of inotropic drugs upon leaving the operating room

was a predictor of the requirement for postoperative pacing in both univariate
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and multivariate analysis. Sinoatrial node automaticity and AV nodal conduc-
tion time are reported to be improved by inotropic drugs. Dobutamine has been
shown to cause ventricular ectopic activity in 3 - 15 percent of patients in hu-
mans. Dopamine, which is more likely to be associated with dose-related sinus
tachycardia or AFib, has shown mixed outcomes [13].

Cote et al, found that older age, female sex, preoperative renal failure, lower
ejection fraction (EF), preoperative arrhythmia, preoperative use of calcium
channel blockers, and longer cross-clamp times were risk factors for pacing in
the isolated coronary artery bypass patients [21].

The small sample size and the inherent design of observational studies, where
patients were not randomized to receive pacing wires, were the limitations of the
study.

This study found particular patient characteristics linked to the use of pacing
wires after surgery, and as a result of this information, our hospital’s practice has

changed, with fewer pacing wires being implanted.

5. Conclusion

This study emphasized specific predictors associated with postoperative pacing
after CABG. Predictors of TCP after CABG include old age >65 years, diabetes
mellitus, history of arrhythmias, pacing to come off CPB, CPB time >100 min,
cardioversion to leave OR, antiarrhythmics to leave OR and new onset of AF. By
selectively using temporary epicardial pacing wires, patient morbidity can be
minimized and at the same time, decrease postoperative length of stay, thus im-

proving hospital cost of stay.
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