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Abstract

Introduction: Thrombocytopenia in patients undergoing major heart surgery, is a common event. Various events such as cardiopulmonary bypass induced platelet damage and 
hypothermia are known as contributing factors but, exact role of CBP application has not been studied . The aim of this study is a comparison of acute change of platelet count and 
functioning after coronary artery bypass surgery with or without cardiopulmonary pump. 

Methods and Materials: Present study is a descriptive cross- sectional study, and performed on 200 patients’ candidate elective bypass coronary artery surgery. The patients 
were allocated into two groups: on – pump as study group(N--100) and  off- pump as control group (N=100). No intervention except bleeding time measurement was performed. 
Demographic variables, bleeding time and platelet count were recorded before and after surgery. 

Results: Results of this study showed that using of cardiopulmonary bypass in elective coronary artery bypass grafting significantly increased the operation time, need to 
exploration, increased consumptiction of corticosteroid, noradrenalin and adrenalin. Also, Thrombocytopenia frequency (45% vs 20% Pvalue<0.001), platelet dysfunction and 
subsequent increasing of BT (77.02 vs. 33.1% p=0.013), in comparison with off- pump surgery had statistically significant difference. Although, first day of bleeding rate was similar 
in both groups but need to reoperation was higher in on- pump group.

Conclusion: Results showed that in comparison with off- pump CABG, using extracorporeal circulation can lead to further platelet count reduction and its function. Although; CBP 
had no effect on amount of bleeding b at first day of postoperative period.
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INTRODUCTION
Despite of great medical development and risk stratification 

based on clinical, procedural, and biological markers over recent 
years, CABG and other types of open-heart surgery are not 
without significant risk [1]. Postoperative bleeding as a serious 
problem is one of the main complications in cardiac surgery [2]. 
Between 3% to 11% of this patients develop excessive bleeding—
even hemorrhage—postoperatively. Bleeding in these patients 
often requires high amounts of hemoderivatives and leading to a 
higher morbidity and mortality.

The nature of the problem is multifactorial [2]. Excessive 
bleeding in about 50% – 60% of cases following CABG is 
caused by coagulopathy [1]. Postoperative thrombocytopenia 
and temporary platelet dysfunction associated with CABG is 
a common clinical condition [3]. Several contributing Factors 
followed heart surgery are known as effective, including 
prolonged application of heparin, CBP – related platelet damage, 

hypothermia and platelet damage due to shed blood in operation 
field [3]. Heparin is usually used in almost of heart surgery 
procedures. Heparin induced thrombocytopenia (HIT), had been 
studied in different investigation but in actually, HIT has a few 
prevalence (0.5- 5%), and presents as delayed form in second 
week after initiation of heparin [4-6], it cannot plays important 
role in classification of acute postoperative bleeding causes [3,7]. 
cardiopulmonary bypass has been shown to be associated with 
platelet dysfunction, which has a potential for increasing the 
risk of preoperative bleeding and thrombotic complications. 
In patients undergoing CPB, several causes result in platelet 
consumption that along with stimulation of inflammatory system 
can induce micro thromboembolisms and related complications. 
The role of dilution in thrombocytopenia due to combination of 
patient blood with prime solution should be considered that may 
be acutely decreases 25 – 30 % of platelet count but it is corrected 
by restored platelets in spleen [8]. Hypothermia is almost always 
routinely used in patients undergoing heart surgery with CPB. 
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Various studies showed that stimulation and platelet destruction 
rate in hypothermia is severe than normothermia [9]. Platelet 
destruction due to shearing force commonly occurs during CPB 
[10,11]. Platelet damage and destruction in high-pressure suction 
of blood mixing with air is investigated and concluded with 
increased suction pressure and air mixing with blood, platelet 
damage is significantly evident [3]. Platelet destruction due to any 
causes is associated with stimulation of other pathways such as 
activation of monocyte cascade, neutrophils, complement system 
and coagulation system, contributing in systemic inflammatory 
condition [3], Thus it has been proposed.

Because of less information about the influence of OPCAB 
on postoperative platelet function, we purposed to investigate 
thrombocytopenia and dysfunction of platelet among patients 
undergoing OPCAB, and compared it with patients undergoing 
on-pump coronary artery bypass surgery (ONCAB)

METHODS AND MATERIALS
This cross- sectional descriptive study was performed in 

200 patients undergoing elective CABG (50 cases on- pump, 50 
cases off- pump), during of 6 months, 2016. Inclusion criteria 
included all adult patients between 18 to 70 years old, patients 
candidate elective CPB and we excluded patients who received 
heparin in recent hospitalization,  no intraoperative heparin 
administration, preoperative thrombocytopenia (count< 
150000/mm3), administration of antiplatelet drugs during 5 
days before surgery, platelet transfusion in 5 days ago, known 
case with diabetes mellitus, renal failure, liver insufficiency, lack 
of platelet count in first 4 hours after surgery, expired patients 
in operating room or before measuring platelet count in ICU. 
The trend of premedication and maintenance of anesthesia, 
monitoring of intraoperative and postoperative were routinely 
performed with no intervention. In all patients, bleeding time 
was measured by duke method (i.e. ear lobe), before induction 
of anesthesia. In this way, ear lobe was punctured with depth of 
5 mm by adjustable finger picker of glucometer (i.e. Accu- chek), 
then bleeding was controlled with soft tissue paper. Along with 
preoperative bleeding time, demographic variables, last platelet 
count (maximum up to 48 hr before surgery), data about heart 
disease diagnosis, duration of surgery and CPB, possibly degree 
of hypothermia in CPB, hypothermia time, administration 
of corticosteroids and inotropic drugs were recorded. After 
transportation of patient to Intensive care unit, postoperative 
BT (2- 4 hr after admission to ICU), first Platelet count in 4 hr 
in addition to admission to ICU (external drainage), in first day 
were considered. We used descriptive methods (frequency, 
mean ± standard deviation) and comparison of qualitative 
finding (Fisher’s exact test if N < 5). P< 0.05 was considered as 
statistically significant. 

RESULTS
This study was conducted on 200 patients undergoing CPB. 

71% in case group and 70% in control group was male and sex 
distribution was same between groups. Most of patients were in 
range of 61- 70 years old. There was no significant association 
among demographic variables in two groups. The mean 
preoperative platelet count was 229.77×10 3/ mm3, after surgery 
reached to 160.06×10 3/ mm3and mean of reduced platelet count 

was statistically significant (P< 0.001). In control group, platelet 
count was reduced of240.8×10 3/ mL to was 198.2×10 3/ mL (P< 
0.001). In the initiation of surgery, platelet count difference wasn’t 
significant but in the end of surgery, platelet count reducing in 
case group was greater than control group and this association 
and delta platelet (difference of preoperative and postoperative 
platelet count) were statistically significant. 

We showed frequency of postoperative thrombocytopenia 
in both groups, the comparison of bleeding time in pre and 
postoperative duration and time duration for using of pump. 
In case group, the incidence of thrombocytopenia was higher 
( 45% vs 20%).WBC rising had no significant association. BT 
increased in both group but had greater prevalence and severity 
in case group. The time pf period that patients undergoing CBP 
pump, was equated to 108.4 min (in 71% of cases was applied 
hypothermia). The administration rate of corticosteroid, 
norepinephrine, and epinephrine was higher in case group. 
Although; blood loss amount in first day after surgery was 
similar between groups, but need to reoperation for blood loss 
management was greater in on – pump group (12% vs 4%). No 
significant association was not seen between decreasing rate of 
platelet count and duration of pump using in case group. Also, 
we cannot find any statistically significant correlation between 
increased bleeding time and duration of pump using. The degree 
of hypothermia and the rate of decreased postoperative platelet 
count in postoperative period had significant relation with each 
other but no with bleeding time.

DISCUSSION
Our study was conducted on two groups (200 cases) as on- 

pump (71 % men, mean age: 60.4 years) and off – pump (79% 
male, mean age: 59.03 years). In Jalali et al., study, 65.7% men 
(mean age: 61.5 years) [12], in Forestier et al., 83% men (mean 
age: 67 years) and in Tettey et al., study, 39.1% men ( mean age: 
65.5%) participated in study [13]. 

The results of study were shown that using intraoperative 
pump results in significant increased time of operation, 
reduced body temperature, need to high dose o corticosteroids, 
noradrenalin and adrenalin, increased need to postoperative 
reexploration but had no effect on WBC count and amount of 
bloodloss [11]. In Jalali et al., study, amount of blood loss in first 
day after surgery was 499.3 mL [12], in Forestier et al., study, 
mean of CPB period was 77 min and increased CPB duration was 
associated with Hb decline [12]. Gielin et al., study was shown 
that CABG surgery results in reduced clot strength, fibrinogen 
level, hematocrit and albumin concentration that statistically 
significant [14]. In Romlin study, low age and weight, increased 
surgery duration had association with platelet adherence [15]. 

In our study, CPB can leads to decreased platelet count and 
probably increased incidence of thrombocytopenia. This pump 
increases bleeding time by platelet dysfunction. Also, we could 
not observed significant association between using duration of 
CBP with lowering platelet count and bleeding time (i.e. CPB 
has adverse effects on blood even in short time). Ravenni et al., 
observed that in first day after surgery, mean platelet count 
declined to 156 × 10 3 / mL and then increased until normal 
count of before surgery [16]. Also, decreased platelet count and 
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CPB duration. No case affected by sever thrombocytopenia. Auofi 
et al., demonstrated that by administration of prostacyclin in 
patients with HIT had not any significant effect on platelet count 
in postoperative period and so, any thrombotic complication 
[17]. In Solomon et al., study was shown decreased significant 
adherence of platelet during surgery and CPB [18]. In another 
study, was suggested that after surgery and CPB platelet count 
and function reduced and followed by bleeding time [19]. 
Kunitomo et al., demonstrated significant platelet count and 
adherence and association with CPB duration [20].

We concluded that using of pump results in reduced function 
of platelet and increased bleeding likely due to increased P- 
selectin, Annewetin and ADP because of platelet accumulation. 
Thrombocytopenia in almost studies can have some reasons such 
as hemodilution, mechanical dysfunction, adherence to circuit 
and damage and destruction of platelet in organs. This study 
suggested on – pump advantages on off- pump.

CONCLUSION
These results showed that using of extracorporeal circulatory 

pump can lead to platelet count and dysfunction in patients who 
were undergoing cardiac surgery and likely results in enhanced 
bleeding disorders.
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