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ABSTRACT

Although coronary endarterectomy is a challenging proce-
dure, its implementation might be mandatory in some cases 
with diffuse atherosclerotic coronary artery disease. The tra-
ditional techniques such as open, semi-closed, eversion, ori-
ficial and extraction endarterectomies have been well defined 
in vascular surgery, however, due to the small size of the coro-
nary arteries, their implementation is not always possible in 
surgical cardiac revascularization. In this report, we describe 
a simple method which combines the open and closed tech-
niques of coronary endarterectomy, in which we use the coro-
nary probes at different sizes in order to extract and release 
the atheromatous plaques from coronary arteries. This tech-
nique facilitates the removal of the plaques with easy handling 
of the coronary probes.

INTRODUCTION

Diffuse coronary artery disease (CAD) has always been a 
challenging realm for cardiac surgeons. Coronary endarter-
ectomy (CE) was introduced in 1957 for the treatment of dif-
fusely atherosclerotic CAD [Bailey 1957]. Although different 
techniques—which involve the open, semi-closed, eversion, 
orificial, and extraction endarterectomies—have extensively 
been defined in vascular surgery, their simple and reproduc-
ible implementations are not always possible in coronary 
arterial circulation [Anton 2014]. Most cardiac surgeons 
prefer an open technique in left anterior descending artery 
(LAD) lesions and a closed technique in right coronary artery 
(RCA) lesions.

We aimed to develop a simple and reproducible CE 
technique in off-pump coronary artery bypass graft surgery 
(OPCAB) with coronary artery probes at different sizes (1 
mm, 1.5 mm, and 2 mm), which are traditionally used in con-
trolling the proximal and distal lumens of the native coronary 
arteries. Our technique combines the traditional open and 
closed techniques both in RCA and LAD. The primary aim of 
the development of this technique is releasing a long athero-
matous plaque from within a limited arteriotomy, especially 
in LAD lesions. The probes provide a smoother transaction 

zone from the plaque to the native coronary artery wall, as 
well as a more precise anatomical plane of dissection due 
to blunt ends of the probes. We believe that this technique 
provides less trauma to the arterial wall, especially in RCA 
lesions in which most of the surgeons rip off the atheroma-
tous plaques with mosquito clamps and external compression.

SURGICAL TECHNIQUE

The coronary endarterectomy using a coronary probe 
was implemented in 10 cases. The mean age was 60.3 ± 8.9  
(8 males, 2 females). The preoperative ejection fraction was 
36 ± 9% in our patient population. We did not encoun-
ter any significant valvular pathology in the preoperative 
transthoracic echocardiography of the patients. Seven of 
the patients had diabetes mellitus, five of whom were insu-
lin dependent. The left internal thoracic artery (LITA) was 
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Figure 1. The illustration demonstrates the coronary endarterectomy 
procedure. The proximal and distal extensions of the atheromatous 
plaque are indicated with white arrow heads, where the X denotes the 
length of the plaque and the Y denotes the length of coronary arteri-
otomy (A). The coronary artery probe is directed to the proximal (B) 
and distal ends (C) of the plaque. The plaque is released from the lumen 
(D), the debris is washed out (E), and the graft is anastomosed (F).  
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anastomosed to the LAD in all cases and all of the patients 
had at least one saphenous venous graft. The average saphe-
nous vein graft number was 1.8 ± 0.7. We did not use any 
arterial conduits. 

The target vessel segment was occluded either between 
bulldog clamps or a full thickness 7/0 polypropylene suture 
with a pledge that squeezes the lumen from the outer side. 
For the occlusive or near-occlusive lesions in the RCA, 
the coronary arteriotomy was performed at a length of 2-3 
centimeters. Afterwards, a 1 or 1.5 mm coronary probe 
was gently advanced towards the proximal and distal end 
of the lesion. A simple blower that mixes carbon dioxide 
and warm saline was also used to lubricate the lumen and 
provide easier extraction of the atherosclerotic plaque. At 

the proper length, a gentle circumferential movement of the 
probe mobilized the most distal parts of the plaque. Then 
a simple external compression with a gauze ball handled by 
a mosquito clamp mobilized the plaque completely. The 
plaque and atherosclerotic debris remnants were washed 
with saline and the saphenous vein graft was anastomosed 
to the target RCA segment in an end-to-side fashion  
(Figure 1). When the occlusive plaque was located at the 
bifurcation of RCA to posterior descending artery and pos-
terolateral branches, this technique was extremely useful, 
since a smaller sized (1 mm) probe was advanced through 
the RCA to its branches without cracking the plaques with 
compression from outside or pulling from the RCA. The 
same technique was implemented in lesions involving the 
circumflex coronary artery and its branches.

In occlusive or near-occlusive lesions involving the LAD, 
the arteriotomy was performed in a length of 3-4 centime-
ters. The atherosclerotic plaques were gently mobilized 
with the aid of 1 and 1.5 mm coronary probes and the 
attachments to the lumen were released in all the inner cir-
cumference of the vessel wall (Figure 2). When the plaque 
was extending into septal or diagonal branches, this tech-
nique provided 360-degree mobilization in the lumen of 
the effected branch with minimization of plaque disruption 
and distal embolization. The LITA graft was anastomosed 
to the LAD segment in this limited length of arteriotomy. 
8/0 polypropylene sutures were used for the anastomosis of 
LITA-LAD. Figure 3 demonstrates the postoperative angi-
ography of the LITA-LAD anastomosis.      

The postoperative course was uneventful in all of the 
patients. Intra-aortic balloon counter pulsation was needed 
in one patient with a preoperative ejection fraction of 25%. 
Dobutamine was the preferred agent in patients who needed 
temporary inotropic support. The mean extubation time and 
mean ICU stay were 5.6 ± 1.6 and 24.1 ± 12.5 hours, respec-
tively. Postoperative atrial fibrillation was encountered in two 
patients and managed with amiodarone treatment. All of the 
patients received subcutaneous low molecular weight heparin 
treatment at the first postoperative night until the prothrom-
bin time was maintained over 2 with oral warfarin, which was 
initiated the day after surgery. Oral acetylsalicylic acid was 
administered to all of the patients with a dosage of 100 mg/
day. We did not encounter any mortality in a mean follow-up 
period of 7 ± 3.5 months. 

DISCUSSION

Off-pump CE is a comparable treatment modality in high-
risk patients with diffuse CAD [Naseri 2003]. The traditional 
endarterectomy tools that are utilized in endarterectomy 
procedures in larger vessels, such as moll ring cutters, spatu-
las, and needle reentry systems are not practically applicable 
due to size mismatch in coronary arteries. Therefore, more 
creative approaches have been necessary in order to create a 
graftable lumen in the target coronary artery. When the right 
coronary arterial circulation is concerned, the closed tech-
nique usually involves traction and crimping of the athero-
matous plaque with external compression in order to release 

Figure 2. Intraoperative view of the procedure. The coronary artery 
probe is directed to the distal segment of the LAD (white arrow) (A) 
and the atheromatous plaque (black arrow) is removed from the lumen 
(B). P indicates probe; blw, carbon monoxide blower. 

Figure 3. Coronary angiography that is performed after the off-pump 
coronary endarterectomy procedure revealing the adequate lumen size 
(black arrow) in LITA-LAD anastomosis. LITA indicates left internal tho-
racic artery; LAD, left anterior descending artery.
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it from the lumen. The dissectors and elevators are not always 
satisfactory in terms of determining the anatomical plane of 
dissection as well as the terminal points of plaque extension. 
When the plaques in LAD are considered, a long arteriotomy 
is usually preferred with a patch plasty like anastomosis of the 
LITA on a long arteriotomy [Schmitto 2010]. 

Conclusion
In this technique, we aimed to implement a simple method 

for the development of the dissection plane during athero-
matous plaque removal from coronary arteries. The coronary 
artery probes are directed easily in the lumen of coronary 
arteries with their malleable handles. We believe that these 
probes are useful in extracting firm and adherent plaques 
from the coronary arteries while also minimizing the traction 

and ripping of procedures that may further damage the integ-
rity of the coronary artery intima.  
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