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ABSTRACT 

In this review we aimed to present the effects of clamp and shunt usage on vascular endothelium in coronary artery sur-
gery under the light of current literature data. Each surgical team or even each surgeon uses different methods in order 
to create bloodless surgical site during beating heart surgical procedures. Every method has its own advantages and dis-
advantages. There is no formed consensus regarding this issue. Surgeons still want to operate on bloodless surgical 
fields. But, they have concerns about continuity of blood flow and vascular endothelial injury during off-pump coronary 
surgery. In order to achieve a consensus statement about this issue, multicentric larger studies are needed. 
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1. Introduction 

Coronary artery bypass grafting surgery is a safe and re- 
liable method for coronary artery disease. Coronary ar-
tery bypass grafting may be performed as off-pump 
(beating heart) or on-pump surgery. Surgeon’s experi-
ence and coronary arteries’ anatomic positions are two 
major factors affecting this choice. Coronary artery 
clamping or intracoronary shunt usage is commonly used 
for obtaining bloodless surgical site during beating heart 
surgical procedures. Occlusion of coronary artery during 
beating heart surgical procedures may potentially cause 
endothelial damage [1]. Some of the surgeons prefer 
clamping while others prefer routine intracoronary shunt 
usage. There is no consensus among surgeons in terms of 
preference of these two methods. 

In this review we aimed to present the effects of clamp 
and shunt usage on vascular endothelium in coronary 
artery surgery under the light of current literature data. 

2. Clamp and Shunt Usage at Coronary  
Artery Bypass Grafting Surgery 

Coronary artery bypass grafting surgery is a very effec-
tive method in treatment of coronary artery disease. Due 

to technological advances and increased surgical experi-
ence, beating heart coronary artery bypass grafting sur-
gery is being more commonly preferred. Continuity of 
coronary blood flow while performing distal anastomosis 
is one of the major issues in beating heart coronary artery 
bypass grafting surgery. Nevertheless, bloodless surgical 
site is very important for performing a good anastomosis. 
Surgeons may choose clamping or intracoronary shunt 
usage according to their own preference or coronary ar-
tery anatomy. Clamping creates ischemia at target coro-
nary arterial territory and late term stenosis may occur 
because of endothelial damage [2]. Also local thrombosis 
and atherosclerotic plaque rupture may occur [3]. Rivetti 
et al. have shown that intraluminal shunt usage reduced 
coronary ischemia [2]. In contrast Hangler et al. reported 
that intracoronary shunt usage caused distal endothelial 
damage at coronary arteries and they recommended this 
technique to be used only at selected cases with critical 
ischemia [4]. Occlusions performed during beating heart 
coronary artery bypass grafting surgery cause endothelial 
damage [1]. Hangler et al. reported the importance of 
intracoronary shunt usage in patients with critical ische-
mia [1]. Bozok et al. reported that postoperative troponin 
I levels were lower and myocardial edema was less in 
beating heart coronary artery bypass grafting surgery *Corresponding author. 
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patients in those intracoronary shunt was preferred [5]. 
Similarly, Menon et al. reported that intracoronary shunt 
usage reduced coronary artery ischemia and wall motion 
abnormalities. Also they reported that early graft paten-
cies were better [6]. Gandra et al. reported that according 
to their clinical observations intracoronary shunt usage 
caused less myocardial ischemia [7]. Safei et al. com-
pared beating heart coronary artery bypass grafting sur-
gery patients with and without intracoronary shunting 
and found out that patients with shunt usage had less 
cardiac enzyme change. There were no statistical sig-
nificant difference between two groups regarding the 
electrocardiographic changes, myocardial infarction, left 
ventricular ejection fraction, mortality and morbidity [8]. 
Similarly, Gurbuz et al. found higher Troponin I levels in 
patients without intracoronary shunting [9]. They also 
report that anastomosis takes much longer time with in-
tracoronary shunt usage. Bozok et al. reported longer 
anastomosis time with intracoronary shunt usage [5]. 
Also endothelial damage related to intracoronary shunt 
usage is reported [10]. There may be such problems as 
impossible positioning of intracoronary shunt [11].  

There are reports of coronary clamps applied for cre-
ating bloodless operation site at beating heart coronary 
artery bypass grafting surgery causing lesser endothelial 
damage [12]. Perrault et al. suggested that clamp or in-
tracoronary shunt usage at atherosclerotic coronary ar-
teries does not cause additional endothelial damage. 
They have not discussed platelet aggregation, intimal 
dissection and plaque rupture in their report [13].  

3. Result 

Each surgical team or even each surgeon uses different 
methods in order to create bloodless surgical site during 
beating heart surgical procedures. Every method has its 
own advantages and disadvantages. There is no formed 
consensus regarding this issue. While surgeons still want 
to operate on bloodless surgical fields, they have con-
cerns about continuity of blood flow and vascular endo-
thelial injury. In order to achieve a consensus statement 
about this issue, multicentric larger studies are needed. 
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