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Abstract
Background: Cardiac Surgery being the most modern and conceptualized surgery which involves
cardiopulmonary bypass Clotting Mechanism, Temperature Control, Hemodilution, and Cardioplegic
arrest, etc. The failure of any of these mechanisms ends up in a cascading effect of morbidity and
mortality of the patients.
The aim of the study: The present study was primarily undertaken to study the incidence off
Reexploration in Cardiac Surgery among patients subjected to cardiopulmonary bypass, thereby
identifying the factors contributing to Reexploration and adopting suitable measures to reduce the
incidence of Reexploration.
Materials and methods: Totally 25 patients who underwent cardiac surgery under cardiopulmonary
bypass Department of Cardio-Thoracic Surgery, Government Mohan Kumaramangalam Medical
College Hospital, Salem. Patients who had a problem of bleeding underwent Reexploration. Patients
included in the study belonged to both sexes and age groups varying from 11 to 68 years. The patients
were subjected to routine investigations.
Results: It was as high as 25% among the patient belonging to three different age groups (20-30),
(40-50) and (50-60). The incidence of Reexploration was 58.3% (14/24) among patients who were
CPB time exceeded 120 minutes. The overall incidence of Reexploration following open heart
surgery was 1.38% (7/25). Among the patients to underwent Reexploration. Patients who underwent
open Heart Surgery accounted for 29.16% (7/25) of patients. The incidence of Mortality in this group
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was 28.57% (2/7) of patients. Among the 7 patients who had Reexploration 71.4% (5/7 of patients had
an uneventful course after Reexploration). 7 Patients who had valve replacement surgery accounted
for among the total of 25 patients who had an undergone Reexploration accounting for 29.1% of all
cases of Reexploration. 71.4% (5/7) who had undergone Mitral Valve replacement patients accounted
for 71.4% (5/7) of Reexploration. Aortic valve replacement patients accounted for 14.2% (1/7).
Double Valve replacement patients accounted for 14.2% (1/7). Overall Mortality following
Reexploration in this group was 71.42% (5/7). 7 Patients who had a Reexploration after Valve
replacement Surgery 28.5% (2/7) of the patients were undergoing Mitral Valve Replacement for
Restenosis. One patient who was Reexplored for Post-operative bleeding had a Left Ventricle Free
Wall rupture following Mitral Valve Replacement.
Conclusion: Attention towards meticulous hemostasis prior to closure is Mandatory. A sound surgical
technique will reduce the incidence of bleeding from sites of Cannulation and Anastomosis. Adoption
OFF PUMP CABG has shown to reduce the incidence of postoperative bleeding and Morbidity when
compare to ON PUMPCABG.
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Introduction
Cardiac Surgery being the most modern and
conceptualized
surgery
which
involves
cardiopulmonary bypass Clotting Mechanism,
Temperature Control, Hemodilution, and
Cardioplegic arrest, etc. The failure of any of
these mechanisms ends up in a cascading effect
of morbidity and mortality of the patients [1].
The
complications
associated
in
the
postoperative period like cardiac failure renal
dysfunction, pulmonary dysfunction and
cerebrovascular accident play a major role in
determining the outcome. Post-operative
bleeding and Reexploration are inherent
complications associated with cardiac surgery
[2]. Cardio pulmonary bypass is an in dispensible
technique in undertaking cardiac surgery.
Cardiac surgery can be performed under total and
partial bypass. The total bypass is one were all
the systemic venous return to the pump
oxygenator instead of the heart [3]. In a partial
bypass, a portion of the systemic venous blood
returns to the heart and is ejected out into the
aorta. The central component of the system is the
oxygenator which allows the oxygenation of
blood and elimination of carbon dioxide [4].
Initially, bubble oxygenators were used which
allow gas exchange at a blood gas interface.
Presently membrane oxygenators in which gas

exchange occurs through tiny pores in
membranes. Silicone oxygenators are used
particularly because of their stability for long
periods
for
extracorporeal
membrane
oxygenation. The venous reservoir stores excess
volume it is positioned to allow siphonage of
blood by gravity and by slight negative pressure
in the tubes by virtue of controlled vacuum
pressure [5]. The arterial pump generates
nonpulsatile blood flow. Roller pumps are used
because they cause less damage to blood cells.
Blood in the operating field is returned to the
reservoir by way off cardiotomy suction lines.
However, the blood contains air that is filtered
out before the blood is returned to the system [6].
Following cannulation of the aorta and both
superior and inferior vena cavae after systemic
heparinization the bypass is gradually instituted
[7]. A flow rate is maintained after calculating
the patient's body surface area. Haematocrit of
the patients and pump oxygenator blood volume
is determined by the composition and amount of
the blood and fluid infused before and after
initiation of the bypass. Hypothermia increases
viscosity thus at a low temperature the
hematocrit is kept low. Virtually all procedures
are done under some degree of hypothermia.
Hypothermia reduces Oxygen consumption.
Vant Hoffs reaction is directly related to
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temperature [8]. Hypothermia in CPB allows low
perfusion flow rates thereby reducing trauma to
the cellular elements. Systemic hypothermia
minimizes warming off the heart that may impair
myocardial protection [9].

Materials and methods
Totally 25 patients who underwent cardiac
surgery
under
cardiopulmonary
bypass
Department of Cardio-Thoracic Surgery,
Government Mohan Kumaramangalam Medical
College Hospital, Salem. Patients who had a
problem of bleeding underwent Reexploration.
Patients included in the study belonged to both
sexes and age groups varying from 11 to 68

years. The patients were subjected to routine
investigation.

Results
Incidence of Reexploration was 58.3% (14/24)
among patients who were CPB time exceeded
120 minutes. The incidence of re-exploration in
patients who had valve Replacement Surgery
was as per Table - 1. The patients who
underwent valve replacement Surgery accounted
for 1.66% (7/420) in this group. 7 Patients who
had valve replacement surgery accounted for
among the total of 24 patients who had an
undergone.

Table – 1: Relation to CPB time.
Total
No.
Reexploration
24
24
24
24
24
24
24

of

Cardiopulmonary
bypass time
0 - 30
30 - 60
60 - 90
90 - 120
120 - 150
150 - 180
180 - 210

No. of Reexploration in relation
to CPB time
3
1
5
1
6
6
2

%
12.5
4.16
20.83
4.16
25
25
12.5

Graph – 1: The incidence of reexploration in patients who had valve replacement surgery.
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Graph – 2: Incidence of reexploration in patients who underwent coronary artery bypass surgery.

The incidence of re-exploration in patients who
had valve Replacement Surgery was as per
Graph - 1. The patients who underwent valve
replacement Surgery accounted for 1.66%
(7/420) in this group. 7 Patients who had valve
replacement surgery accounted for among the
total of 24 patients who had an undergone
Reexploration. Accounting for 29.1% of all cases
of Reexploration. 71.4% (5/7) who had
undergone Mitral Valve replacement patients
accounted for 71.4% (5/7) of Reexploration.
Aortic valve replacement patients accounted for
14.2% (1/7). Double Valve replacement patients
accounted for 14.2% (1/7) Overall Mortality
following Reexploration in this group was
71.42% (5/7). 7 Patients who had a
Reexploration after Valve replacement Surgery
28.5% (2/7) of the patients were undergoing
Mitral Valve Replacement for Restenosis. One
patient who was Reexplored for Post-operative
bleeding had a Left Ventricle Free Wall rupture
following Mitral Valve Replacement.
Coronary Artery By-Pass Surgery Patients
accounted for 41.6% (10/24) of those who
underwent Reexploration (Graph – 2). The

Incidence of mortality following Reexploration
among patient who had undergone CABG was
60% (6/10). CABG patients who had
Reexploration accounted for 46.15% (6/13) of
the overall mortality among patients who had
Reexploration while the overall mortality among
the 24 patients who underwent Reexploration
was 54.1% (13/24). The incidence of
Reexploration in patients who underwent Triple
vessel coronary artery by-pass Surgery was 60%
(6/10). The incidence among patients who
underwent Triple vessel coronary artery bypass
surgery was Highest in this group. Overall
mortality among the patients who had Triple
vessel coronary artery bypass surgery who had
undergone Reexploration was 83.3% (5/6). 20%
(2/10) Incident of sternal instability after
Reexploration 10% (1/10) Incidence of sternal
infection after Reexploration among this group.
One Patient underwent reexploration following
CABG for DVD no bleeder site was identified.
Of the 24 patients who underwent a
Reexploration 12.5% (3/24) had Sternal
Infection. Patients were treated with Inj.
vancomycin (Q.I.D.) for 7 days. The organism
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implicated was M.R.S.A sensitive to the
vancomycin.No incidence of Sternal Infection or
Sternal Instability was recorded among patients
with Congenital Heart Disease who had a
Reexploration following Open Heart Surgery.

Discussion
The overall incidence of Reexploration among
patients following Cardiac Surgery under Cardio
Pulmonary bypass was 2.12%.Outcome after
reexploration in the present study among patients
with TVD 83.3% (5/6) [10]. The overall
incidence of mortality was found to be High
among CABG patients following reexploration.
The indications for re-exploration soon after
cardiac surgeries are diverse and to decide on a
time for the re-exploration is challenging. The
incidence of reexploration as reported worldwide
is about 2-5%. This is a significant decrease from
the earlier reported incidence of 15% before
improved surgical techniques were adopted [11].
The commonest causes of chest reexploration are
macrovascular or microvascular bleeding which
can be massive or associated with hemodynamic
instability leading to hypotension or cardiogenic
shock. In addition, it could be due to clots in the
mediastinum as detected by the compressive
effect leading to cardiac tamponade or detected
by
transthoracic
or
transoesophageal
echocardiography, and in some case when the
chest was left open at the end of surgery.
Reactionary hemorrhage is the most frequent
indication for reexploration and may occur
because of surgical or systemic diseases. Studies
have indicated that in 70 - 80 % of the cases
bleeding is surgical [12]. The main finding from
the study was that early intervention prevents
morbidity and mortality in patients with an
immediate complication after open heart surgery.
The indications for the re-exploration are usually
obvious and would not require complicated
investigations and time is of immense essence
[13]. The incidence of re-exploration 3.6%
following open heart surgery from our study
correlates well with other studies despite the fact
that we adopted early surgical intervention. This
study has shown that re-exploring the patients

early when indicated instead of watchful waiting
did not unusually increase the re-exploration rate.
The study, also, demonstrated the correlation
between the indications for re-exploration and
the intraoperative findings as 97.2% of patients
had the same intraoperative findings as the
indications for surgery [14]. The statistical
relationship between the indications for reexploration and the intraoperative findings using
Pearson chi-square was significant (p
value<0.001).
Matraca and coworkers observed that delayed reexploration was associated with a higher
infection rate, which was responsible for high
mortality [15].

Conclusion
Attention towards meticulous hemostasis prior to
closure is Mandatory. The sound surgical
technique will reduce the incidence of bleeding
from sites of Cannulation and Anastomosis.
Adoption OFF PUMP CABG has shown to
reduce the incidence of postoperative bleeding
and Morbidity when compare to ON
PUMPCABG.
Adoption
of
Hemostatic
Technique for internal mammary artery
anastomotic bleeding by which hemostasis can
be achieved without the risk of anastomotic
stenosis or aggravation of the bleeding, as it
avoids placing sutures over the anastomotic
suture line. Patients predicted to have increased
risks of bleeding may benefit from prophylactic
use of aprotinin, aminocaproic acid, or other
agents shown to reduce hemorrhage.
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