Posterior Pericardiotomy and Its Impact on Clinical Outcomes in Off-Pump Coronary Artery Bypass Grafting Complications

DOI: 10.5455/msm.2025.37.159-163
Received: Apr 03 2025; Accepted: May 06, 2025

© 2025 Alen Karic, Ekrema Mujaric, Harun Avdagic, Alma Krajnovic, Elvir Busavac, Tarik Selimovic, Amar Milaimi, Armin Sljivo

This is an Open Access article distributed under the terms of the Creative Commons Attribution Non-Commercial License (http://creativecommons.org/licenses/
by-nc/4.0/) which permits unrestricted non-commercial use, distribution, and reproduction in any medium, provided the original work is properly cited.

ORIGINAL PAPER

Mater Sociomed. 2025; 37(2): 159-163

'Clinic for
Cardiovascular
Diseases, Clinical
Center of University of
Sarajevo

2Departmen of Internal
Medicine, Cantonal
Hospital Zenica

Corresponding author:
Alen Karic, Clinic

for Cardiovascular
Diseases, Clinical
Center University of
Sarajevo, Bolnicka 25,
Sarajevo 71000, Bosnia
and Herzegovina.
E-mail: alen.karic74@
gmail.com. ORCID
ID:hhtp//www.orcid.
org/ https://orcid.
org/0000-0002-0260-
564X.

Posterior Pericardiotomy and Its
Impact on Clinical Outcomes in
Off-Pump Coronary Artery Bypass
Grafting Complications

Alen Karic'!, Ekrema Mujaric?, Alma Krajnovic', Ervin Busevac', Tarik
Selimovic', Amar Milaimi’, Armin Sljivo'

ABSTRACT

Background: Posterior pericardiotomy has
been proposed as a preventive strategy against
postoperative pericardial effusion and cardiac
tamponade in patients undergoing coronary
artery bypass grafting (CABG). However, data
regarding its clinical outcomes and potential
associations with postoperative complications
remain limited. Objective. To evaluate intraop-
erative and postoperative outcomes in patients
undergoing off-pump CABG with concomitant
posterior pericardiotomy, and to assess poten-
tial associations between perioperative vari-
ables and the development of common postop-
erative complications. Methods. This retrospec-
tive study included 38 patients who underwent
off-pump CABG with posterior pericardiotomy.
Demographic and clinical characteristics, pro-
cedural details, postoperative complications,
and outcomes were analyzed. Associations
between operative time, comorbidities (sex,
diabetes mellitus, smoking), and postoperative
complications such as atrial fibrillation, pleural
and pericardial effusions, and drainage volume
were statistically evaluated using chi-square
and correlation analysis. Results. The study
cohort had a mean age of 66.64 * 7.28 years,
with 68.1% male patients. Arterial hypertension
was present in all patients, diabetes mellitus in
44.7%, and prior myocardial infarction in 65.7%.
The mean left ventricular ejection fraction was
42.86 +10.21%, and triple-vessel disease was
observed in 63.2% of patients. All patients un-
derwent off-pump CABG. The mean operative
time was 254.31 + 59.04 minutes. Postopera-
tive complications included new-onset atrial
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fibrillation in 15.7% of patients, pleural effusion
in 42.1%, and pericardial effusion in 10.5%. No
cases of cardiac tamponade were reported.
A significant association was found between
smoking and new-onset atrial fibrillation
(p = 0.050), while no significant associations
were observed between sex or diabetes and
postoperative complications. Operative time
was not significantly associated with pericardial
or pleural effusion, nor with drainage volume.
Complete recovery was observed in all 100.0%
of patients. Conclusion. Posterior pericardi-
otomy performed during off-pump CABG was
associated with a low incidence of pericardial
effusion and no occurrence of cardiac tam-
ponade. The procedure appears to be safe
and may contribute to favorable postoperative
outcomes. Smoking may be a risk factor for
new-onset atrial fibrillation, warranting further
investigation.

Keywords: posterior pericardiotomy; coronary
artery bypass grafting; postoperative compli-
cations; atrial fibrillation; pericardial effusion.

1. BACKGROUND

Ventricul Posterior pericardiotomy has
emerged as a simple yet potentially effec-
tive adjunct technique in cardiac surgery,
particularly for reducing the incidence
of postoperative pericardial effusion and
cardiac tamponade (1). These complica-
tions, although relatively infrequent, can
significantly impact early postoperative
recovery and overall surgical outcomes in
patients undergoing coronary artery by-
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pass grafting (CABG). While the benefits of posterior
pericardiotomy have been more extensively studied
in the setting of on-pump CABG and valve surgeries,
dataregarding its application during off-pump CABG
(OPCAB) remain limited (2-4).

OPCABisincreasingly utilized as a strategy to avoid
cardiopulmonary bypass and its associated systemic
inflammatory response. However, it does not entirely
eliminate the risk of pericardial effusion, pleural
complications, or arrhythmias such as postoperative
atrial fibrillation (AF) (2-4). The potential of posterior
pericardiotomy to mitigate these complications dur-
ing OPCAB is not well defined, and existing literature
provides limited insight into its safety profile and
clinical utility in this specific context (5).

2.OBJECTIVE

The primary objective of this study was to evaluate
theintraoperative and postoperative outcomes of pos-
terior pericardiotomy in patients undergoing OPCAB.
Specifically, the study aimed to assess the incidence
of common postoperative complications - including
atrial fibrillation, pericardial and pleural effusions,
and cardiac tamponade - and to explore potential
associations between perioperative variables (such
as operative time, smoking status, sex, and diabetes
mellitus) and these complications.

3.MATERIAL AND METHODS
Study Design and Population
This retrospective observational study included a

total of 38 consecutive adult patients who un-

the posterior pericardial surface adjacent to the left
pulmonary vein, allowing communication between
thepericardial and left pleural space tofacilitate fluid
drainage and reduce tamponade risk.

Statistical Analysis

Descriptive statistics were used to summarize pa-
tient characteristics and outcomes. Categorical vari-
ables were expressed as frequencies and percentages,
while continuous variables were presented as means
+ standard deviation. Chi-square tests were employed
toevaluate associations between categorical variables
(e.g., sex, smoking, diabetes) and postoperative compli-
cations. Pearson correlation analysis was used to as-
sessrelationships between continuous variables such
asoperative time and drainage volume or effusion oc-
currence. Ap-value < 0.05 was considered statistically
significant. Statistical analyses were performed using
SPSS version 24.0.

4. RESULTS

A total of 38 patients who underwent coronary ar-
tery bypass grafting (CABG) with posterior pericardi-
otomy wereincluded in the analysis. Our study sample
was predominantly male 26 (68.1%), with a mean age
of 66.64+7.28 years. ranging from 40 to 80 years. All
patientshad ahistory of arterial hypertension (100%).
Diabetes mellitus was presentin 17 (44.7%) of patients,
while 2 (5.2%) had a previous cerebrovascular insult
(ICV), and 5 (13.1%) had chronic obstructive pulmo-
nary disease (COPD). Peripheral artery disease was
foundin 18 (47.4%) of the cohort,and 19 (50.0%) had a

derwent OPCAB with concomitant posterior

pericardiotomy atasingletertiary cardiovas- Sex

cular center between January 2025 and March

2025. All procedures were performed by the

same surgicalteamto ensure procedural con-
sistency. Patients undergoing on-pump CABG,
reoperations, or combined cardiac procedures
were excluded.

Data Collection

Demographic and clinical data were ex-
tracted from medical records, including age,
sex, comorbidities (arterial hypertension,
diabetes mellitus, smoking status, history of
myocardial infarction), and left ventricular
ejection fraction (LVEF). Intraoperative vari-
ablesincluded the number of grafts, operative
time, and intraoperative complications. Post-
operative outcomes assessed were new-onset

atrial fibrillation (defined as AF occurring
within 7 days postoperatively), pericardial

and pleural effusions (confirmed by echocar-
diography and/or chest radiography), drain-
age volume, and in-hospital mortality.

N=38 %o
Male 26 68.1
Female 12 31.9
Age (mean+SD) 66.64+7.28
Hypertension Yes 38 100
P No 0 0
Diabetes Yes 17 44.7
Mellitus No 21 55.2
Ye 2 5.2
Icv es
No 36 94.8
Ye 5 13.1
Comorbidities COPD es
No 33 86.9
Peripheral ar-  Yes 18 47 .4
tery disease No 20 52.6
Ye 19 50.0
Smoking es
No 19 50.0
Yes 25 65.7
Previ Ml
revious No 13 34.3
Ejection fraction
(mean:SD) 42.86+10.21
c . Single-vessel disease 7 18.4
moF:‘ﬁnury Anglog=  pouble-vessel disease 7 18.4
Y Triple-vessel disease 24 63.2

Surgical Technique

All patients underwent standard OPCAB
via median sternotomy. Posterior pericardi-
otomy was performed by creating a vertical
bilateralincision of approximately 4-6 cmin
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Table 1. Baseline Clinical and Demographic Characteristics
of Patients Undergoing CABG with Posterior Pericardiotomy.
N=3COPD-chronic obstructive pulmonary disease, ICV-
cerebrovascular insult
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N=38 %
OFF-pump
100 100
Procedure type CABG
ON-pump CABG 0 0
Procedure time 254.314£59.042 minutes (range 165
(mean#*SD) to 385 min)

Intensive care time (in

days) (mean:SD) 3.39+1.71 (range 2-10)

861.11+551.366 ml (rang-

Postoperative drainage ing 150 fo 2350 ml)

cant association between sex and the occur-
rence of pleural effusion (x2=0.173, p=0.677),
nor between diabetes mellitus status (yes/no)
and pleural effusion (x2=1.092, p=0.296), nor
smoking status and the development of pleural
effusion (x2=0.139, p=0.709).

Notably, no cases of cardiac tamponade were
recorded in the postoperative course. There
was no statistically significant association
between operative time and the occurrence
of pericardial effusion (p =0.740) or pleural ef-

Postoperative atrial fibril- Yes 6 15.7 . St
lation No 32 84.3 fusion (p=0.174). Furthermore, no significant

- correlation was observed between operative

Postoperative supraven- Yes 2 5.2 ) .
- . time and the volume of postoperative me-
tricular tachycardia No 36 94.8 .. .
Post e | Lof Yeos 16 421 diastinal drainage (p=0.781). There was no
ostoperative pleural et : statistically significant association between
fusion No 22 57.9 . .

- - - v 4 0 sex and the occurrence of pericardial effu-
P:fs'f?pemhve pericardial es - sion (x2=0.17, p=0.895), nor between diabetes
ettusion No 34 89.5 mellitus status (yes/no) and pericardial effu-
Cardiac tamponade Yes 0 0 sion (x2=0.014, p=0.906), nor smoking status

No 38 100 and the development of pericardial effusion
Surgery outcome g&mplefe recov= 3g 100.0  (x*=0.14,p=0.906).

Overall, the clinical outcome was favor-

Table 2. Intraoperative and Postoperative Outcomes in Patients
Undergoing Off-Pump CABG with Posterior Pericardiotomy

history of smoking. A previous myocardialinfarction
was documented in 25 (65.7%) of patients.

The mean left ventricular ejection fraction was
42.86+10.21. Regarding coronary angiography find-
ings, 7 (18.4%) of patients had single-vessel disease,
another 7 (18.4%) had double-vessel disease, and the
majority 24 (63.2%) had triple-vessel disease. All other
informationregarding sex, age, comorbidities, ejection
fraction and coronary angiography among patients
admitted for CABG with posterior pericardiotomy are
presented in Table 1.

Intraoperative and postoperative parameters

All patients (N = 38) underwent off-pump CABG;
none required on-pump CABG. The mean operative
time was 254.31 + 59.04 minutes, with a range of 165
to 385 minutes. The mean duration of postoperative
intensive care unit (ICU) stay was 3.39 +1.71 days
(range: 2-10 days). The mean volume of postoperative
mediastinaldrainagewas 861.11 + 551.37 mL, ranging
from 150 to 2350 mL.

In terms of postoperative complications, new-on-
set atrial fibrillation was documented in 6 patients
(15.7%), while supraventricular tachyarrhythmias
occurred in 2 patients (5.2%). There was no statisti-
cally significant association between sex and the oc-
currence of new-onset atrial fibrillation (x2=0.111,
p=0.739), nor between diabetes mellitus status (yes/
no) and atrial fibrillation (x?=2.697, p=0.101). How-
ever, a significant association was observed between
smoking status and the development of new-onset
atrial fibrillation (x%=3.767, p=0.05).

Pleural effusion was identified in 16 patients
(42.1%), and pericardial effusion was observed in 4
patients (10.5%). There was no statistically signifi-
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able, with complete recovery observed in all
38 patients (100.0%). All other data regarding
proceduretype, time and postoperative compli-
cations and outcomes are presented in Table 2.

5.DISCUSSION

This study evaluated the clinical impact of poste-
rior pericardiotomy in patients undergoing OPCAB,
with particular focus on the incidence of postopera-
tive complications and their potential associations
with perioperative variables. Our findings suggest
that posterior pericardiotomy is a safe and feasible
adjunct procedure in OPCAB, associated with a low
incidence of pericardial effusion and no occurrence of
cardiac tamponade. This supports existing evidence
indicating that posterior pericardiotomy facilitates
effective pericardial drainage and reduces pericardial
fluid accumulation.

Importantly, pleural effusion was observedin 42.1%
of patients - a relatively high incidence that may, in
part, be explained by the anatomical communication
intentionally created between the pericardial and left
pleural cavities during posterior pericardiotomy. This
surgical maneuver is designed to facilitate the drain-
age of pericardial fluid into the pleural space, thereby
reducing the risk of cardiac tamponade. However, it
may also predispose patients to pleural fluid accu-
mulation, especially on the left side. While pleural
effusions are a well-documented and frequently en-
countered complication following cardiac surgery,
the clinical implications of such effusions in the
context of posterior pericardiotomy are not yet fully
understood. Thehigh rate of effusion raises questions
about the balance between potential benefits - such as
prevention of pericardial effusion—and unintended
consequences like symptomatic pleural effusion or
prolonged recovery (4-7).
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Nevertheless, it is reassuring that the majority of
patients experienced an uncomplicated postopera-
tive course. This suggests that the pleural effusions
observed were predominantly small to moderate in
volume and either self-limiting or effectively man-
aged with conservative measures, such as observa-
tion or diuretic therapy, without the need for invasive
interventions like thoracentesis or chest tube place-
ment. Further studies are warranted to better define
the long-term outcomes and optimize management
strategies in patients undergoing posterior pericar-
diotomy (5-8).

New-onset AF was observed in 15.7% of patientsin
the cohort, a frequency that is consistent with previ-
ously reported incidences of postoperative AF inindi-
vidualsundergoing OPCAB surgery. Postoperative AF
is a well-recognized complication in cardiac surgical
patients, often attributed to factors such as inflam-
mation, oxidative stress, atrial stretch,and autonomic
imbalance following surgery. In the specific context
of OPCAB, while the avoidance of cardiopulmonary
bypass may reduce systemicinflammation, the risk of
AFremains appreciable, underscoring its multifacto-
rial etiology (9-11).

A statistically significant association wasidentified
between smoking status and the development of new-
onset AF. This finding reinforces the role of smoking
as a modifiable preoperative risk factor, potentially
contributing to atrial remodeling, sympathetic ac-
tivation, and pro-inflammatory states - all of which
may predispose to postoperative arrhythmogenesis.
These results highlight the importance of incorpo-
rating smoking cessation strategiesinto preoperative
counseling and optimization protocols to mitigate
postoperative AF risk (12-14).

Conversely, no statistically significant associations
were found between other demographic or clinical
variables such as sex or the presence of diabetes melli-
tusandtheoccurrence of postoperative complications.
Additionally, operative time showed no correlation
with the development of pleural effusion or the vol-
ume of fluid drained, suggesting that the duration of
surgery may not be a primary driver of these specific
complications.

Taken together, these findings suggest that the oc-
currence of common postoperative complications in
OPCAB surgery may be more strongly influenced by
patient-specific risk factors—such as smoking - rather
than by intraoperative parameters. This emphasizes
the value of thorough preoperative evaluation and tar-
geted risk modification toimprove surgical outcomes.

A completerecovery was observedin all of patients,
further supporting the safety profile of posterior peri-
cardiotomy when performed during OPCAB (15-17).

This study has several limitations, includingits ret-
rospective design, relatively small sample size,and the
absence ofacontrol group without posterior pericardi-
otomy. Therefore, while our findings are encouraging,
they should beinterpreted with caution and confirmed
through larger prospective, randomized trials.
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6.CONCLUSION

Posterior pericardiotomy during off-pump coro-
nary artery bypass grafting appears to be a safe pro-
cedure associated with a low incidence of pericardial
effusion and no cases of cardiac tamponade. It may
offer protective benefits in the early postoperative
period without significantly increasing the risk of
other complications. Smoking was identified as a po-
tentialrisk factor for new-onset atrial fibrillation and
may warranttargeted intervention. Further research,
including controlled prospective studies, is needed to
validate these findings and better define the role of
posterior pericardiotomy in contemporary cardiac
surgical practice.
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