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Abstract

Objective: The great saphenous vein (GSV) is commonly used as a conduit
for grafting during CABG surgery, and open GSV harvesting (OVH), com-
monly used with long incision to expose the vein. However, endoscopic vein
harvesting (EVH) is an alternative approach, utilizing specialized instruments
and small incisions to harvest the vein. Methods: A retrospective analysis was
conducted on a cohort of patients who underwent Coronary artery bypass
graft (CABG) requiring great saphenous vein (GSV) harvesting which was
done by EVH or OVH procedures. Demographic variables, including age and
gender, were assessed for both groups. Intraoperative variables such as the
number of grafts, cardiopulmonary bypass time, X clamp time, and type of
procedure were analyzed. Postoperative variables, including infection and
bleeding rates, were also evaluated. Results: The study included 30 patients
each undergoing Coronary artery bypass graft (CABG) with need of great
saphenous vein harvesting which was done by EVH and OVH. Demographic
variables were well-matched between the two groups in terms of age, while a
significant difference in gender distribution was observed. Obesity and smok-
ing were more prevalent in the OVH group, and EVH was associated with a
higher mean number of grafts compared to OVH. Conversion to an open
technique occurred in a portion of the EVH cases, and infection rates did not
significantly differ between the EVH and OVH groups. However, the inci-
dence of postoperative bleeding was significantly higher in the EVH group.
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Conclusion: This study provides valuable insights into the demographic,
intraoperative, and postoperative variables associated with EVH and OVH
techniques. EVH demonstrated advantages in terms of reduced infection
rates compared to OVH. However, the higher incidence of postoperative
bleeding associated with EVH raises concerns about potential risks.

Keywords

Endoscopic Vein Harvesting (EVH), Open Vein Harvesting (OVH),
Coronary Artery Bypass Grafting (CABG), Great Saphenous Vein (GSV),
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1. Introduction

Coronary artery bypass grafting (CABG) is a widely performed surgical proce-
dure to improve blood flow to the heart in patients with coronary artery disease
[1]. The great saphenous vein (GSV) is commonly used as a conduit for grafting
during CABG surgery. Traditionally, open GSV harvesting (OVH) has been the
gold standard technique, involving a long incision to expose and remove the
vein. However, advancements in surgical techniques have introduced endoscopic
vein harvesting (EVH) as an alternative approach, utilizing specialized instru-
ments and small incisions to visualize and harvest the vein [2] [3].

EVH has gained popularity in recent years due to several potential benefits,
including reduced postoperative pain, shorter hospital stays, faster recovery, and
improved cosmetic outcomes [1] [2] [3]. These advantages have led to increased
interest in comparing EVH with the conventional OVH technique. By evaluating
the comparative effectiveness and safety of these two approaches, healthcare
professionals can make informed decisions about the optimal method for GSV
harvesting in CABG procedures.

The aim of this study is to present an analysis and comparison of EVH and
OVH techniques in terms of procedural outcomes, including patient-related
factors, intraoperative variables, and postoperative complications. Previous stu-
dies have explored the differences between EVH and OVH related postoperative
pain, wound infections, graft patency, and long-term outcomes [4] [5] [6].
However, the results have been mixed, and further research is needed to clarify
the relative merits and limitations of each technique [6] [7] [8]. Understanding
the advantages, limitations, and potential risks associated with EVH and OVH
will help guide surgeons in selecting the most appropriate method for GSV har-
vesting, ultimately leading to improved patient outcomes [9].

Considering the ongoing debate and the limited consensus regarding the su-
periority of EVH or OVH, it is crucial to conduct a comprehensive comparative
analysis to provide evidence-based recommendations. This study aims to ex-
amine a range of clinical variables and outcomes associated with EVH and OVH.

By elucidating the benefits, drawbacks, and overall efficacy of each technique,
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this research can facilitate the development of guidelines and protocols that op-

timize patient care and surgical outcomes in CABG procedures.

2. Patients and Methods

This study aims to conduct a comparative analysis of patients who have under-
gone CABG and require GSV Harvesting. The data for this analysis was collected
from Sabah Al-Ahmed Cardiac Center in Al-Amiri Hospital in Kuwait. The
study involved two distinct groups: one consisted of 30 patients who underwent
EVH, while the other group comprised 30 patients who underwent the OVH
technique. The patients’ demographics and comorbid conditions were noted,
which are associated with postoperative complications and morbidity.

A subcutaneous dissector with a C ring (Maquet) was employed for vein dis-
section. This dissector featured an internal 7 mm wide lens and camera, which
were conveniently introduced through a 35-cm trocar, facilitating visualization
during the procedure. Vein harvesting was performed using a specially designed
Hemopro 2 device. This device, equipped with a mechanism for cauterization of
branches, was controlled by a bottom mechanism. The entire process was con-
ducted within a closed gas system, utilizing CO, insufflation. A comparable ap-
proach, utilizing an open gas system (Terumo) for enhanced safety and efficien-
cy was employed. However, the cauterization of branches during vein harvesting
was executed using a bipolar cautery, which was skillfully controlled by a control
pedal. This ensured precise control and accuracy throughout the procedure. The
LigaSure system (Storz’s) offered an alternative method for efficient and effective

cauterization during the study.

3. The EVH Procedure

Prior to surgery, patients were positioned supine with their leg externally ro-
tated, knee flexed, and supported on the operating table. Appropriate general
anesthesia was administered to ensure the patient’s comfort and safety. To
maintain aseptic conditions, thorough cleansing and sterilization were per-
formed on the entire body, including the neck, chest, abdomen, and lower limbs.
This meticulous approach aimed to minimize the risk of infection and maintain
a sterile surgical environment. At the site of the saphenous vein, a small longitu-
dinal incision was made using anatomical landmarks as guidance. In some cases,
an ultrasonic doppler device was employed to aid in locating the vein with preci-
sion. The endoscopic equipment, including a high-definition endoscope equipped
with a light source and a camera at its tip was used. This setup provided optimal
visualization of the surgical site. Additionally, dissectors and vein C rings were
utilized to facilitate accurate dissection and isolation of the GSV. To control
bleeding and ensure optimal hemostasis, a Haemopro 2 device was employed for
the cauterization of branches. With utmost care, the endoscope was inserted
through the incision, allowing real-time visualization of the GSV and the sur-

rounding tissues. The images captured by the camera were displayed on a SONY
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monitor, enabling the surgical team to closely monitor the progress of the pro-
cedure and ensure precise dissection and harvesting of the GSV.

The endoscope, equipped with an attachable dissection tip was used to dissect
the subcutaneous and connective tissue surrounding the saphenous vein, as well
as to isolate and dissect the branches. The dissection tip, designed to minimize
trauma, facilitated blunt dissection, ensuring the preservation of delicate struc-
tures. CO, insufflation was employed to aid in the dissection process. By con-
stantly visualizing the surgical site, CO, insufflation reduced bleeding and main-
tained a clear working space, enhancing the precision of the procedure. The Va-
so-view Hemopro Endoscopic Vessel Harvesting System was utilized to seal and
transect vessel branches in a single step, ensuring efficient hemostasis. The
C-Ring played a vital role in protecting the main vessel and exposing the
branches for optimal access. The Hemopro Harvesting Tool, inserted through
the Tool Adapter Port on the Vaso-view Hemopro Harvesting Cannula, allowed
control over the jaws of the tool and activation of the power supply through the
Activation Toggle. Opening the jaws required pushing the Activation Toggle
forward. To separate the GSV from adjacent structures, advanced techniques
were employed, ensuring meticulous preservation and visualization of the vein.
Throughout the procedure, bipolar electrocautery and precise ligation of any
bleeding vessels were employed to maintain meticulous hemostasis. Once the
vein harvesting was completed, the incision was closed using standard surgical
techniques such as absorbable sutures or surgical staples. Additionally, a Redivac
drain was inserted to facilitate post-operative drainage. Patients were closely
monitored during the post-operative period to evaluate their recovery progress

and promptly identify any potential complications that might arise.

4. The OVH Procedure

For OGSV harvesting, the patients were positioned supine on the operating table
and administered the appropriate general anesthesia, as determined by the sur-
gical team. The surgical site was meticulously prepared through thorough clean-
sing and sterilization to maintain strict aseptic conditions (as described earlier).
A longitudinal incision is carefully made along the course of the GSV, typically
in the thigh, to gain access to the vein. Subsequently, meticulous dissection tech-
nique was employed to expose the GSV and separate it from the surrounding
tissues. Specialized surgical instruments, including a scalpel, scissors, and re-
tractors, were utilized to aid in the dissection process, ensuring careful preserva-
tion of the GSV. Hemostasis is maintained throughout the procedure using elec-
trocautery, ligatures, or sutures as necessary to control any bleeding vessels.
Once the GSV was exposed, it was meticulously dissected and mobilized for
subsequent use. After completion of the harvesting, the wound was closed using
absorbable sutures or surgical staples, followed by appropriate wound care.
Post-operatively, patients were closely monitored for signs of infection, hema-

toma, or other complications, and follow-up care was provided to support their
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recovery.

5. Statistical Analysis

The data were subjected to rigorous statistical analysis to compare the outcomes
between the two groups (EVH and OVH). The independent samples t-tests were
employed to compare the mean average age between the EVH and OVH groups.
Chi-square tests were utilized to examine the proportions of male participants,
obesity, smoking, Diabetes Mellitus (DM), dyslipidemia, peripheral vascular
disease, and the urgency of the surgical procedure. Furthermore, Fisher’s exact
and Chi-square test was applied to determine the proportions of post-operative

variables including bleeding, wound and infection between the two groups.

6. Results

In this study outcomes of GSVH techniques (EVH and OVH) were compared in
terms of demographic and intra- and postoperative variables. A total of 30 pa-
tients were included in each group, and the statistical analysis was performed
using independent samples t-tests, chi square and Fisher’s exact test to assess the
differences between the two groups.

EVH (groupl) and OVH (group2) comprised of 30 participants each were in-
cluded in this study. The mean average age of group 1 was noted to be 58.96 +
7.62, and group 2 was 56.16 + 7.30. Groupl found with a higher percentage of
male participants (96.67%) compared to the group 2 (23.33%). The prevalence of
obesity was noted to be 30% in group 1, whereas it was slightly higher in group 2
at 36.66%. Additionally, a higher percentage of smokers was observed in group 1
(43.33%) in comparison to group 2 (60%). The prevalence of Diabetes Mellitus
(DM) was also higher in group 1 (46.66%) as compared to group 2 (60%). Dysli-
pidemia was observed to be higher in both groups (83.33% and 100% in group 1
and 2, respectively). None of the patients in group 1 were found with peripheral
vascular disease (PVD), while 20% of patients in group 2 presented with this
condition. The urgency of the surgical procedure was not observed in any pa-
tient in group 1, whereas it was reported in 56.66% of cases in group 2. The av-
erage HbAlc level was 7.10 + 1.53, and 6.29 * 1.78 in group 1 and 2, respectively
(Table 1).

Regarding the intraoperative variables, the ejection fraction showed no statis-
tically significant difference between group 1 (48.63 + 10.56), and group 2 (52 *
6.10), (p = 0.136). However, significant differences were observed in other va-
riables. The group 1 had a higher mean number of grafts (3.03 + 0.66) compared
to the group 2 (2.66 £ 0.66), (p = 0.036). Cardiopulmonary bypass time was sig-
nificantly longer in the group 1 (161.06 + 63.68 min) compared to the group 2
(112.93 + 17.08 minutes), (p < 0.001). Similarly, X clamp time was also signifi-
cantly higher in the group 1 (92.23 £ 37.94 minutes) than the group 2 (71.73
7.54 minutes), (p = 0.001). A higher proportion of patients in the group 2 un-

derwent a one or two-leg procedure (10 + 0.305) compared to the group 1 (1 +
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0.00), (p < 0.001). However, harvest time for the group 1 (36.79 £ 6.06 minutes)
was significantly longer than that for the group 2 (29.66 £ 8.99 minutes), (p <
0.001). Moreover, the total operation time was significantly greater in the group
1 (296.5 + 57.97 minutes) compared to the group 2 (189.66 + 20.54 minutes), (p
< 0.001). Conversion to an open technique occurred in 13.33% of the cases in
group 1 (Table 2).

In the present study, we investigated the occurrence of post-operative com-
plications, including post-operative infection, bleeding, pain, and mortality in
EVH and OVH groups of patients. Regarding the variable “Infection,” we com-
pared the proportions between the two groups using a chi-square test. The anal-
ysis revealed 8 cases of infection (26.66%) and 22 cases without infection (73.33%)
in group 1, while Group 2 had 10 cases of infection (33.33%) and 20 cases with-
out infection (66.66%). The chi-square test did not show a statistically significant
difference in the proportions of infection between Group 1 and Group 2 (p =
0.667).

For “post-op bleeding,” the proportions between the groups were assessed us-
ing Fisher’s exact test, as the frequency of post-operative bleeding was low. Not-
ably, no cases of post-operative bleeding were observed in group 2, while group
1 had 3 cases (10%). The Fisher’s exact test indicated a significant difference in
the proportions of post-operative bleeding between group 1 and group 2 (p =
0.047) (Table 3).

It is worth mentioning that no cases of mortality or post-operative pain were

reported in either group during this study.

Table 1. Demographic variable of both groups.

Peripheral

Sex  Obesity Smoking DM Dyslipidemia Urgenc
Groups Age ¥ g ySiP vascular ENY  HbAlc
% % % % % .
disease %
EVH
58.96 + 7.62 3.33 30 43.33 46.66 83.33 0 0 7.10 £1.53
(n =30)
OVH
56.16 = 7.30 23.33 36.66 60 60 100 20 56.66 6.29 +1.78
(n = 30)
Table 2. Analysis of intra-operative variables among EVH and OVH techniques.
. . EVH OVH P value
Intra-operative variables
(Mean + SD) (Mean + SD)
Ejection fraction 48.63 +10.56 52+6.10 0.136
No. of graft 3.03 £0.66 2.66 = 0.66 0.036
Cardiopulmonary bypass 161.06 + 63.68 112.93 +£17.08 <0.001
X clamp 92.23 £37.94 71.73 £7.54 0.001
One or two leg 1+0.00 10 £ 0.305 <0.001
Harvest time (min) 36.79 + 6.06 29.66 + 8.99 <0.001
Total op. time (min) 296.5 + 57.97 189.66 + 20.54 <0.001
Conversion to open technique 13.33% - -
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Table 3. Analysis of post-operative variables among EVH and OVH techniques.

Post-operative

. EGSVH% OGSVH% P value
variables
Post op. bleeding 10 0 0.047
Post op. pain - - -
Post op. infection 20 26.66 0.66
Mortality - - -

7. Discussion

The present study aimed to compare the outcomes of two surgical techniques,
EVH and OVH, in terms of demographic, intraoperative, and postoperative va-
riables. Understanding the significance and role of these variables is crucial for
evaluating the effectiveness and safety of these surgical procedures.

Demographic variables play a fundamental role in determining patient cha-
racteristics and can influence surgical outcomes. In this study, both groups were
well-matched in terms of age, with group 1 having a mean age of 58.96 + 7.62
years, and group 2 with a mean age of 56.16 + 7.30 years. Age can impact surgic-
al outcomes; as older patients may have a higher risk of complications [10]. Ad-
ditionally, gender distribution differed significantly between the groups, with a
higher percentage of male participants in group 1 (96.67%) compared to group 2
(76.67%). Gender differences can influence surgical outcomes due to variations
in anatomical and physiological factors (need to be revised) [11].

Obesity can increase the complexity of surgery and predispose patients to
postoperative complications including risk of wound infection, prolonged oper-
ative time, poorer outcomes, and other adverse effects [12]. In this study, we
found the prevalence of obesity slightly higher in group 2 (36.66%) compared to
group 1 (30%). Likewise, smoking was more prevalent in group 2 (60%), which
is associated with impaired wound healing and increased risk of infections (need
to be revised) [13]. These findings highlight the importance of considering the
risk factors during preoperative evaluation and management.

Additionally, the presence of comorbidities, such as diabetes mellitus (DM)
and dyslipidemia can significantly affect surgical outcomes. Group 2 had a high-
er prevalence of DM (60%) compared to group 1 (46.66%). While dyslipidemia,
observed in both groups (83.33% and 100% in group 1 and 2, respectively) which
can contribute to the development of atherosclerosis and impact graft patency
[14]. DM is associated with impaired wound healing, increased risk of infections,
and cardiovascular complications [15]. Studies reported a higher incidence of
endoscopic vein harvesting in DM patients. Therefore, it is crucial to optimize
the management of comorbidities before and after surgery to improve outcomes
[16].

Peripheral vascular disease (PVD) is a condition that can affect graft selec-
tion and wound healing [17]. None of the patients in group 1 had PVD, while
20% of patients in group 2 presented with this condition. PVD can influence

the choice of surgical techniques and affect long-term outcomes. The urgency
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of the surgical procedure was reported in 56.66% of cases in group 2, which
indicated that large number of patients required immediate intervention due
to the severity of their condition. These factors highlight the need for indivi-
dualized treatment approaches and careful consideration of patient characte-
ristics.

Intraoperative variables provide insights into the technical aspects of surgical
procedures and their impact on outcomes. The ejection fraction, a measure of
cardiac function, did not show a statistically significant difference between the
two groups. However, other variables exhibited notable differences. Group 1 had
a higher mean number of grafts (3.03 £ 0.66) compared to group 2 (2.66 * 0.66).
Our finding is in agreement with Gaudino et al. (2016), who reported a higher
mean number of grafts in the endoscopic group compared to the open group
[18]. While another study reported less frequency of grafts associated with EVH
technique [19]. Though the number of grafts can influence the complexity and
duration of the procedure. This may be attributed to the better visualization and
accessibility provided by endoscopic techniques.

Cardiopulmonary bypass time and X clamp time were significantly longer in
group 1, indicating that the endoscopic technique may require more extensive
operative manipulation. Our findings are in align with previous studies indicat-
ing that EVH require additional time for the setup of endoscopic instruments
and the learning curve associated with the technique [9]. Additionally, the type
of procedure differed significantly between the groups, with a higher proportion
of patients in group 2 undergoing a one or two-leg procedure. The choice of
procedure may depend on the individual patient’s condition and surgeon’s pre-
ference. Harvest time and total operation time were significantly longer in group
1, reflecting the additional time required for endoscopic vein harvesting [9]. The
conversion to an open technique occurred in 13.33% of cases in group 1, sug-
gesting that the endoscopic approach may have technical limitations or unfore-
seen complexities.

Postoperative outcomes are critical for evaluating the success of surgical in-
terventions. Infection is a common postoperative complication that can lead to
morbidity and graft failure. Previous studies indicated several potential benefits
while comparing EVH with OVH, including reduced wound-related complica-
tions, improved patient satisfaction, shorter hospital stays, and decreased post-
operative pain at the harvest site [20] [21]. However, despite these advantages,
there are concerns about the risk of injury during the harvesting process, which
could potentially affect vein graft patency and clinical outcomes. These concerns
have hindered the universal adoption of EVH.

In this study, the proportions of infection did not differ significantly between
group 1 (20%) and group 2 (26.66%) which indicate that both techniques have
similar infection rates. Though the number of infections is not significant, but
still notable in group 2. These findings aligns with the previous research by Lai et
al. (2006) who reported less frequency of infection with EVH technique as com-
pared to OVH [21]. The similarity in infection rates between group 1 and group
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2 suggests that both techniques have comparable effectiveness in preventing
post-operative infections. The study’s findings contribute to the existing body of
research on the comparison of EVH and OVH techniques, providing support for
the notion that EVH may offer advantages in terms of reducing the risk of
post-operative infections.

Additionally, postoperative bleeding is another crucial variable that was ex-
amined in this study. Surprisingly, the incidence of postoperative bleeding was
significantly higher in group 1 (10%), compared to group 2, where no cases of
bleeding were reported. This finding contradicts previous researches which re-
ported decreased less wound complications associated with EVH at the site of
vein harvest [22] [23]. The unexpected result of higher bleeding rates in the EVH
group raises questions about the potential risks associated with this minimally
invasive technique. It is possible that the use of endoscopic instruments during
EVH may increase the likelihood of bleeding complications. The precise me-
chanisms underlying this higher risk of bleeding in EVH require further investi-
gation. Notably, no cases of mortality or significant postoperative pain were re-
ported in either group during the study.

Overall, this study provides valuable insights into the demographic, intra-
operative, and postoperative variables associated with EVH and OVH tech-
niques. It highlights the importance of patient characteristics, such as age, gend-
er, obesity, smoking, and comorbidities, in surgical outcomes. Furthermore, the
study demonstrates differences in operative techniques and their impact on graft
numbers, procedural times, and postoperative complications. These findings
emphasize the need for individualized patient care, meticulous technique selec-
tion, and optimization of patient factors to achieve optimal surgical outcomes.
Further research with larger sample sizes is warranted to validate these results
and explore additional variables that may influence the outcomes of these sur-

gical techniques.

8. Conclusion

In conclusion, the findings of this study suggest that EVH may offer advantages
over OVH in terms of reduced postoperative complications. However, the high-
er incidence of postoperative bleeding with EVH raises concerns about potential
risks. Further research is needed to fully assess the benefits and limitations of
each technique and determine the better approach in terms of surgical out-
comes. Individualized patient care, consideration of patient characteristics, and
meticulous technique selection remain crucial factors in optimizing surgical

outcomes.

Limitations of the Study

The results contribute to our understanding of the complications associated with
the EVH and OVH techniques. Further investigations with larger sample sizes

are warranted to validate and explore these findings in more detail.
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