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Endoscopic vein harvesting: the growing role in cardiac 
surgery

Pouya Nezafati1, Mahdi Kahrom2, Mohammad Hassan Nezafati2

More than 300,000 coronary artery bypass grafting (CABG) operations 
are performed in North America annually, and it is one of the most dis-
cussed and best-evaluated surgical procedures worldwide.

The great saphenous vein (GSV) remains the most commonly used 
conduit for CABG due to its ease of harvesting, ready availability, versatil-
ity, resistance to spasm, and thoroughly studied long-term results.

In traditional methods of GSV harvesting, large incisions must be 
made; however, painful incision, dysmobility, wound complications, pro-
longed hospital stay, and cosmetically unappealing results may occur. 
Wound complications are observed in 2–24% of cases. They are associat-
ed with increased morbidity and mortality and impose a great economic 
burden on the health-care system [1]. 

In the mid 1990s, endoscopic vein harvesting (EVH) techniques were 
introduced as an alternative to large, incision-based open vein harvest-
ing (OVH) to reduce postoperative discomfort and wound complications 
associated with the procedure [2] (Figure 1).

Currently, EVH is growing in popularity and is the method of choice in 
many centers worldwide as it is associated with lower post-surgical com-
plication rates compared to the OVH method [1]. The main advantage 
of the EVH technique is reducing the wound area, leading to improved 
cosmetic results and decreased incidence of lower limb morbidity, relat-
ed to cellulitis, wound infection, hematoma, seroma, lymphedema, lym-
phorrhea, saphenous neuropathy and neuralgia, which also maintains 
the cost-effectiveness of EVH [3].

Although long-term graft patency following EVH has been questioned 
in a few reports, more recent cohort studies have reported that this tech-
nique is equally safe and effective [1, 4–6]. 

After proper positioning of the patient and identifying the location of 
the vein, a small incision is made 1.5–2.5 cm below/above the knee to 
build the entrance of the probe, which then continues its path toward 
the groin region. In the EVH technique it is remarkably easier to harvest 
the vein from the thigh due to the size and positioning of the endoscop-
ic equipment and hence the ease of access to the GSV. Through this 
minimal incision, CO2 insufflation is then commenced at 12 mm Hg of 
pressure with a 3 l/min flow rate to create a tunnel inside the leg [1, 6]. 

After introducing the dissection tip cannula inside the tunnel, circum-
ferential blunt dissection of the GSV is performed along the posterior 
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and lateral aspects throughout its length, after 
which the tributary branches are isolated and di-
vided with bipolar electrocautery and scissors. 

A tiny puncture incision is then made near the 
groin to clamp, ligate and divide the distal end of 
the GSV and remove the vein, which is checked 
for leakage. The branches are doubly clipped with 
titanium clips and avulsions are repaired with fine 
monofilament suture material (Figure 1). Immedi-
ately after the EVH procedure, the lower limb is 
tightly bandaged, and elastic stockings are used 
in all patients after the operation.

A considerable personal and institutional learn-
ing curve is needed upon adoption of the EVH tech-
nique as the standard of care. Macroscopic conduit 
lesions, such as torn tributary branches or holes 
requiring suture repairs, occur 3–5 times more fre-
quently in the EVH than the OVH technique [7].

Some surgeons believe that the EVH tech-
nique may destroy the greater saphenous vein 
endothelium and it could be associated with vein-
graft failure, so still they have some doubts about 
adopting EVH.

In recent years a large quantity of evidence has 
emerged in the form of observational studies and 
randomized controlled trials, as well as meta-anal-
yses and systematic reviews, revealing that EVH 
can be safely and reliably used as an alternative to 
OVH techniques in CABG [4, 5, 7].

The authors have experience with more than 
two thousand EVH procedures in CABG patients. 
This research team in their previous study found 
that EVH has fewer postoperative wound compli-
cations and less postoperative pain in compari-
son with OVH [8]. Moreover, in our recent study 
we compared the immunohistochemistry (IHC) of 
von Willebrand factor (vWF), endothelial cadher-
in, caveolin and endothelial nitric oxide synthase 
(eNOS) between two groups of EVH and OVH. The 
authors demonstrated by molecular confirma-
tion that the EVH technique causes no endothe-
lial damage, and no structural or cellular viabili-

ty harm effect was found in EVH compared with 
OVH. This study is in line with several trials regard-
ing EVH [6]. These evidence-based studies confirm 
that vein graft quality is dependent on operator 
experience, and careful attention must be paid to 
assuring safe and reliable vein harvesting in both 
EVH and OVH techniques.

Furthermore, large amount of evidence has 
emerged in many studies confirming that the EVH 
technique is associated with enhanced patient 
satisfaction, decreased lower limb wound morbid-
ity and improved cosmetic results. 

Infective wound complications and non-infec-
tive wound healing disturbances such as wound 
drainage, hematoma, dehiscence, necrosis, need 
for surgical debridement, and seroma formation 
following traditional OVH occur in 2–24% of cas-
es. The morbidity associated with these compli-
cations not only results in a significant economic 
and clinical burden, but also ultimately leads to 
re-intervention, increased local pain, impaired mo-
bilization, and patient dissatisfaction [7].

On the other hand, surgeons’ fatigue before 
reaching the main part of the operation is crucial; 
however, a great amount of time is expended on 
skin closure in the OVH technique, whereas EVH is 
performed in a satisfactorily shorter time. 

In another study by Chernyavskiy et al. the 
authors demonstrated that the large length of 
incision during OVH can damage the lymphatic 
system of the lower limb, resulting in clinical man-
ifestations of impaired lymphatic drainage in the 
early post-surgical period. Furthermore, the inci-
dence of paresthesia in the lower limb increased 
by 4.7 times in the patients of the OVH group. It 
is reported that intensity of post-surgical pain in 
the leg is lower in the EVH group, with significant 
improvement in patients’ mobilization and quality 
of life [1].

The reduced wound area in EVH patients leads 
to reduced blood loss during the procedure, which 
directly influences the requirement of blood trans-

Figure 1. Comparison of OVH and EVH techniques
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fusions and significantly reduces the number of 
peri-procedurally transfused red blood cell units [9].

Finally, neither the meta-analyses nor the ran-
domized studies showed any significant difference 
in terms of postoperative MI, vein graft stenosis or 
occlusion, angina recurrence, need for repeat re-
vascularization or 30-day or mid-term mortality 
between the EVH and OVH group of patients. On 
the other hand, based on abundant studies, the 
association between EVH technique and poor vein 
graft patency has recently been called into ques-
tion, and GSVs harvested using the endoscopic 
technique are of comparable quality to those ob-
tained using the open technique [1, 7, 10].

In conclusion, published studies comparing 
EVH with OVH show reduced wound-related mor-
bidities, improved patient quality of life, shorter 
hospital stay, and reduced postoperative pain at 
the harvest site following EVH, thereby translating 
into increased patient satisfaction.

An observational study of patients undergoing 
CABG surgery at centers participating in the Soci-
ety of Thoracic Surgeons (STS) national database 
found no evidence of an association of EVH with 
long-term mortality or a composite of death, MI, 
or need for repeat revascularization [2].

In general, favorable results of EVH should re-
sult in more widespread use of this technology, and 
proper instrumentation, procedural training and 
technical expertise of the personnel involved in the 
EVH process are of vital importance to preserve the 
GSV as a truly viable and durable bypass conduit.
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