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Knowledge. In addition to the systematic search, a number of abstracts 
were identified thru secondary referencing. All studies comparing EVH 
to OVH for CABG were eligible, i.e. full articles, abstracts and posters 
were all included. OVH was defined as the use of open harvesting 
techniques using a single continuous incision, i.e. studies using 
bridging techniques were excluded. EVH was defined as: the VasoView 
system (Maquet, Wayne, NJ, USA), the ENDOPATH system (Ethicon 
Endosurgery, Cincinnati, OH, USA), the Clearglide Endoscopic Vessel 
Harvesting System (CardioVation, Ethicon Inc. Johnson & Johnson, 
Somervill, NJ, USA), the Karl Storz Endoskope (Karl Storz, Tuttlingen, 
Germany), the VirtuoSaph system (Terumo Cardiovascular Corp., 
Ann Arbor, MI, USA), the EndoSaph Vein Harvest system (Unites 
States Surgical, Tyco Healthcare, Norwalk, CT, USA), a mixture of 
above mentioned, or if primary author’s stated EVH was used although 
the system was not defined. Our search was not limited by language 
but in one case the inclusion was limited by language. Corresponding 

Keywords: Venous grafts; Endoscopy/endoscopic procedures;
Health economics; Wound infection

Introduction
Most patients suffering from multi-vessel coronary artery disease 

should be treated with coronary artery bypass grafting (CABG) 
and although the use of arterial conduits was increasing, the greater 
saphenous vein is still frequently used as a conduit [1]. Previously, the 
harvesting process involved an open vein harvesting (OVH) technique 
with a single continuous skin incision but today the majority is harvested 
using an endoscopic vein harvesting (EVH) technique, as it reduces leg 
wound morbidity [2-4]. Several meta-analyses have been conducted 
to compare OVH techniques to minimally invasive vein harvesting 
techniques, yet none have actually compared OVH using a single 
continuous skin incision to EVH using total endoscopic equipment [4-
13]. Moreover, recent meta-analyses did not include several outcomes 
relevant to the postoperative consumption of healthcare resources that 
could provide essential information for the estimation of EVH’s cost-
effectiveness compared to OVH which is essential to make an informed 
decision about vein harvesting method [14,15]. Therefore, the present 
study performed a systematic review with meta-analysis of outcomes 
relating to resource consumption and clinical effectiveness following 
EVH and OVH with a single continuous skin incision. 

Materials and Methods
Search strategy and inclusion criteria

In May 2014, we performed a systematic search in the following 
databases: Cochrane, Embase, Pubmed, Scopus, and Web of 

*Corresponding author: Jan Jesper Andreasen, Departments of Cardiothoracic
Surgery and Clinical Medicine, Centre for Cardiovascular Research, Aalborg
University Hospital, Hobrovej 18-22, DK-9000 Aalborg, Denmark, Tel: +45
97664651; E-mail: jja@rn.dk 

Received July 28, 2014; Accepted August 27, 2014; Published September 03, 
2014

Citation: Oddershede L, Andreasen JJ (2014) Endoscopic Vein Harvesting for 
Coronary Artery Bypass Grafting is Safe and Reduces Postoperative Resource 
Consumption. J Cardiovasc Dis Diagn 2: 171. doi:10.4172/2329-9517.1000171

Copyright: © 2014 Oddershede L, et al. This is an open-access article distributed 
under the terms of the Creative Commons Attribution License, which permits 
unrestricted use, distribution, and reproduction in any medium, provided the 
original author and source are credited.

Endoscopic Vein Harvesting for Coronary Artery Bypass Grafting is Safe 
and Reduces Postoperative Resource Consumption
Lars Oddershede1,2 and Jan Jesper Andreasen1* 
1Departments of Cardiothoracic Surgery and Clinical Medicine, Centre for Cardiovascular Research, Aalborg University Hospital, Denmark 
2Danish Center for Healthcare Improvements, Faculty of Social Sciences and Faculty of Health Sciences, Aalborg University, Denmark

Abstract
Background: The greater saphenous vein is still frequently used as a conduit for coronary artery bypass grafting 

(CABG). Previously, veins were harvested through a single continuous skin incision, commonly referred to as open 
vein harvesting (OVH), while endoscopic vein harvesting (EVH) techniques have become increasingly popular. 
However, the postoperative consumption of healthcare resources remains uncertain. Therefore, the present study 
performed a systematic review, with meta-analysis, of outcomes relating to consumption of healthcare resources and 
clinical effectiveness following EVH and OVH for CABG. 

Methods: A systematic search was performed in five databases. OVH was defined as the use of open harvesting 
techniques using a single continuous incision, and all studies comparing EVH to OVH for CABG were eligible. 

Results: EVH was associated with increased duration of surgery, no difference in the length of stay in intensive 
care units, a reduced total length of stay in hospital, a reduced need for antibiotic treatment for leg wound infections, 
a reduced need for follow-up visit(s) at general practitioners/out-patient clinics, a reduced need for visit(s) by the 
homecare nurses, a reduced need for revision(s) of the leg wound, a reduced need for readmission(s) related 
to leg wounds complications and no difference in repeat cardiac catheterization(s). Furthermore, EVH reduced 
pain intensity approximately five days postoperatively, but not 30 days postoperatively. EVH did not increase the 
occurrence of mid-term myocardial infarction, recurrence of chest pain, repeat revascularization and mid-term all-
cause mortality. 

Conclusions: EVH provides safe clinical outcomes compared to OVH while reducing the short-term postoperative 
resource consumption. This article provides a formal synthesis of the available data on clinical effectiveness and 
consumption of healthcare resources following EVH and OVH for CABG, hence enabling future investigation of the 
long-term cost-effectiveness of methods.
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and excluded studies is available upon request. The characteristics of 
the studies included and the pooled baseline demographics are shown 
in Tables 1 and 2, respectively. The quality of the studies ranged from 
10 to 24 (Scale 0-28). The summary statistics are presented in Table 3 
while forest plots and funnel plots related to each outcome are supplied 
in supplementary file 4 and 5, respectively. Unless stated otherwise, no 
publication bias was observed. 

Outcomes mainly related to resource consumption

Fourteen studies (5 randomized controlled trials (RCTs) and 9 
non-randomized controlled trials (nRCTs)) were identified for the 
comparison of total duration of surgery. Three studies were excluded 
as they did not present mean ± standard deviation. Analysis of the 
remaining studies showed that EVH significantly increase surgery time 
(WMD 15.02, 95% CI 3.07 to 26.97).

Five studies (3 RCTs and 2 nRCTs) were identified for the 
comparison of length of stay in ICU. A single study was excluded as it 
did not present mean± standard deviation. Analysis of the remaining 
four showed no difference in length of stay in ICU (WMD 0.05, 95% 
CI -0.22 to 0.31). Sixteen studies (9 RCTs and 7 nRCTs) were identified 
for the analysis of total length of stay in hospital. From fifteen of these 
studies mean ± standard deviation could be obtained and these were 
analyzed. Although no difference was observed in the length of stay 
in ICU, the total length of stay was significantly reduced for EVH 
patients (WMD-0.54, 95% CI-100 to -0.09). Funnel plots showed 
some evidence of publication bias and this was confirmed by Egger’s 

authors’ of original studies were contacted if it was expected that they 
might be able to provide additional information. In cases where the 
study populations were reused, the study with the largest sample size 
and the longest follow-up was utilized. 

The quality of the included trials was assessed by a single author 
(LO), using the Downs and Black Checklist for both randomized 
controlled trials and observational trials [16]. Like other reviews, we 
revised item 27 from the original Downs and Black Checklist [17,18]. 
We awarded one point if a sample size calculation had been performed 
and sufficient numbers were included. In the revised version, scores 
may range from 0 to 28 and high scores imply high quality. A detailed 
description of the scores given is provided in supplementary file 2.

Study outcomes

The included papers were reviewed for 16 outcomes which 
potentially affects the costs and effectiveness of treatments. These were: 
(1) leg wound infection (LWI), (2) pain at postoperative day five, (3)
pain at postoperative day 30, (4) recurrence of chest pain, (5) repeat
revascularization, (6) mid-term myocardial infarction (MI), (7) mid-
term all-cause mortality, (8) total duration of surgery, (9) length of stay 
in intensive care unit (ICU), (10) total length of hospital stay, (11) use
of antibiotics, (12) visit to physician, (13) visit by homecare nurse, (14) 
revision of leg wound, (15) readmission for leg wound complication,
and (16) repeat cardiac catheterization. The definitions applied to each
of the outcomes can be found in the supplementary file 3. Outcomes
were retrieved from the included studies by a single author (LO).

Statistical analyses

Individual trials were pooled to perform a statistical comparison 
of OVH versus EVH. The I2 statistics were used to test for significant 
heterogeneity between studies [19]. Significant heterogeneity was 
defined as I2 ≥ 50%. The overall effect was calculated using fixed effects 
models in the absence of heterogeneity and random effects in the 
presence of heterogeneity. 

The choice of statistical methods for comparing the pooled 
outcomes accounted for the fact that the outcome measures should be 
usable in a health economic evaluation. Categorical outcome variables 
were combined by calculating the log odds ratio (OR) if all studies 
presented the raw event counts. For some categorical outcome variables, 
the included studies reported either hazard ratios or raw event counts. 
For these outcomes the adjusted hazard ratio was extracted where 
possible, otherwise the rate ratios (RR) were calculated from the raw 
event counts. These were combined using the log RRs. A continuity 
correction of 0.5 was applied in studies reporting zero event count in 
one group. Zero-total event studies were excluded in all comparisons 
of categorical outcomes [20]. Continuous outcome variables were 
compared using weighted mean difference (WMD). Publication bias 
was assessed by visual inspection of funnel plots and by testing for 
small-studies effect using Eggers regression statistic. P-values <0.05 
were considered statistically significant. The 95% confidence intervals 
(CIs) were reported rather than the p-values. All statistical analyses 
were performed in Stata version 12.1 (StataCorp, College Station, 
Texas, USA).

Results
A total of 2,780 abstracts were identified. Duplicates were removed 

and 1,420 abstracts were assessed for inclusion. 107 articles were selected 
for full text assessment and non-suitable articles were removed. A total 
of 47 articles were included in our study (Figure 1). A list of screened 

Abstracts retrieved
n=2780

Pubmed (n=762)
Scopus (n=667)

Web of Knowledge (n=556)
Embase (n=522)
Cochrane (n=181)

Secondary referencing (n=92)

Duplicates removed

Abstracts screened

Abstracts removed

Full-text articles evaluated

Relevant to the meta-analysis

Included in the meta-analysis

Relevant articles removed

Full-text articles removed
n=59

n=1

Unable to translate (n=1)

n=47

n=48

n=107

n=1420

n=1360

n=1313

Non related topic (n=1059)
Comments, editorials, letters, discussions (n=109)

Co comparison group (n=58
Other outcomes, case reports (n=53)

Reviews and metaanalyses (n=34)

EVH compared tonon-continuous incision (n=16)
No use of defined endoscopic devices (n=15)

Redundant publication of the came cohort (n=10
Non relevant outcomes (n=9)

Not EVH for CABG (n=7)
Additional use of therapies (n=2)

Figure 1: Search results and review process.
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Variable EVH (n=137,601 ) OVH (n=127,647) Availability (percentage of patients)
Age (years), mean 64.1 65.3 93.9%
Male, % 79.2% 75.6% 98.4%
Diabetes, % 32.2% 30.7% 98.3%
Smoking, % 44.1% 44.4% 92.7%
Body mass index (kg/m2), mean 27.5 27.5 91.9%
Obesity a, % 24.5% 23.7% 4.1%
EUROscore, mean 4.1 4.5 1.3%

EUROscore: European system for cardiac operative risk evaluation; EVH: Endoscopic Vein Harvesting; OVH: Open Vein Harvesting; a Obesity was defined as a BMI>30 kg/m2

Table 2: Pooled baseline characteristics.

C: The Clearglide Endoscopic Vessel Harvesting System (CardioVation, Ethicon Inc. Johnson & Johnson, Somervill, NJ, USA); E: The Endopath system (Ethicon 
Endosurgery, Cincinnati, OH, USA); ES: The EndoSaph Vein Harvest system (Unites States Surgical, Tyco Healthcare, Norwalk, CT, USA); KSE: The Karl Storz Endoskope 
(Karl Storz, Tuttlingen, Germany); n/a: Not Available; PNRT: Prospective Non-Randomized Trial; R: Retrospective; RCT: Randomized Controlled Trial; VS: The Virtuosaph 
System (Terumo Cardiovascular Corp., Ann Arbor, MI, USA); VV: The VasoView system (Maquet, Wayne, NJ, USA)

Table 1: Descriptive information of included studies.

First author’s last name Year Design Downs and Black Score 
(max 28) EVH device EVH sample (n) OVH sample (n) Outcomes available

Ad, et al.[24] 2011 R 16 VV 1734 254 1,4,5,6,7,9,10,14,15,16
Allen, et al.[25] 1998 RCT 18 E 51 58 2,3,10,14
Allen, et al. [26] 2000 R 16 E 276 643 1,11,12,13,15
Allen, et al.[27] 2003 RCT 17 E 51 58 16
Andreas, et al.[28] 2013 R 18 VV 262 623 1,7,10,14
Andreasen, et al. [29] 2008 RCT 24 VV 66 63 1,2,3,4,8,10,11,12,13,14,15,16
Au, et al. [30] 2008 RCT 22 VS 54 60 1,2,3,11,14,15
Bitondo, et al. [31] 2002 PNRT 15 VV 154 106 1,11,13,14,15
Bonde, et al. [32] 2004 RCT 18 C 52 56 1,2,4,7,8,11,15
Brat, et al. [33] 2013 RCT 17 VS 50 50 1
Carpino, et al. [34] 2000 RCT 19 VV 66 66 1,4,10,11,15
Chou, et al. [35] 2009 PNRT 17 VV 270 78 1,2,3,6,7,8,10,14
Cisowski, et al. [36] 2000 RCT 16 E+VV 30 15 1,8
Coppoolse, et al. [37] 1999 PNRT 10 KSE 300 300 1,8,14
Crouch, et al. [38] 1999 R 20 VV 180 388 1,10,11,14,15
Dacey, et al. [2] 2011 R 20 n/a 4,480 4,062 1,5,7,14
Dangel, et al. [39] 1998 PNRT 11 KSE 13 46 1,14
Davis, et al. [40] 1998 PNRT 13 E 110 99 1,2,3,8,10,12,15
Fabricius, et al. [41] 2000 RCT 17 n/a 31 30 1,14,15
Felisky, et al. [42] 2002 R 15 VV 340 380 1,5,8,11,14,15,16
Folliguet, et al. [43] 1999 RCT 18 E+VV 60 60 1,10,11,13,14,15,16
Galbraith, et al. [44] 2000 R 14 ES 77 135 1,8,10,15
Grant, et al. [45] 2011 PNRT 16 VV 533 2,132 7,14
Hassan, et al. [46] 2013 R 9 n/a 542 1221 1
Hayward, et al. [47] 1999 RCT 20 E 50 50 1,10
Ikram, et al. [48] 2010 PNRT 18 VV 99 236 1,2,8,10,11,14,15
Inderbitzin, et al. [49] 2012 PNRT 14 n/a 973 278 1
Isgro, et al. [50] 1999 RCT 13 VV 103 105 1,8
Javidi, et al. [51] 2008 RCT 17 C 75 75 1,15
Kan, et al. [52] 1999 PNRT 16 E 60 59 1,8,9,11,14
Kiaii, et al. [53] 2002 RCT 20 E+KSE 72 72 1,2,3,8,9,10,11,12,13,15
Kirmani, et al. [54] 2010 R 13 VV 89 182 1,2,4,5,7,16
Krishnamoorthy, et al. [55] 2012 RCT 22 VV 50 50 1,11,12,13
Li, et al. [56] 1998 R 14 E 50 106 1,10
Lopes, et al. [57] 2009 R 17 n/a 1,753 1,247 5,6,7
Morris, et al. [58] 1998 PNRT 15 VV 27 24 1,2
Nahata, et al. [59] 1998 R 10 n/a 300 300 1,11,14,15
Pagni, et al. [60] 1998 PNRT 16 E 50 40 1,2,11,14,15
Perrault, et al. [61] 2004 RCT 18 VV 17 15 1,9,10,14
Puskas, et al. [62] 1999 RCT 18 E 47 50 1,9,10,11,14,15
Schurr, et al. [63] 2002 RCT 17 VV 80 60 1,10,11,14,15
Terrini, et al. [64] 2000 R 10 ES+VV 41 20 1,8,14
Wang, et al. [65] 2011 RCT 18 VV 20 20 1,4,5,14
Williams, et al. [3] 2012 R 21 n/a 122,899 112,495 1,7
Yadav, et al. [66] 2012 R 10 n/a 402 289 1,4,7,8,16
Yun, et al. [67] 2005 RCT 21 VV 100 100 1,4,5,14
Zenati, et al. [68] 2011 PNRT 19 n/a 564 907 5,6,7,14
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regression statistic. 

Seventeen studies (9 RCTs and 8 nRCTs) recorded the number of 
patients receiving antibiotic treatment for their LWI. One RCT was 
excluded as it reported zero-total events. Analysis of the remaining 16 
studies showed that EVH significantly reduced the use of antibiotics 
(OR 0.25, 95% CI 0.19 to 0.34).

Five studies (3 RCTs and 2 nRCTs) recorded the number of 
patients in need of follow-up visit at their GP or at the out-patient 
clinic. Analysis showed that EVH significantly reduced this need (OR 
0.29, 95% CI 0.17 to 0.48). Likewise, six studies (4 RCTs and 2 nRCTs) 
were included in the analysis of need for visits by the homecare nurse 
which EVH also significantly reduces (OR 0.09, 95% CI 0.04 to 0.21).

Twenty-six studies (10 RCTs and 16 nRCTs) recorded if revision 
of the leg wound was needed. Three of these studies (2 RCTs and 1 
nRCT) were excluded as they reported zero-total events. Analysis of 
the remaining studies showed a significant reduction in revision for 
the EVH group (OR 0.44, 95% CI 0.26 to 0.74). Funnel plots showed 
evidence of publication bias which was confirmed by Egger’s regression 
statistic.

Twenty studies (10 RCTs and 10 nRCTs) reported the number of 
patients readmitted for complications related to their leg wound. Four 
RCTs reported zero-total events and were excluded and the analysis 
of the remaining studies showed that EVH significantly reduced the 
number of readmissions (OR 0.62, 95% CI 0.45 to 0.85).

Seven studies (3 RCTs and 4 nRCTs) reported the number of repeat 
cardiac catheterizations. Three out of these seven studies reported zero-
total event counts and were excluded. Analysis of the remaining four 
studies (1 RCT and 3 nRCTs) showed no difference between treatments 
(OR 1.06, 95% CI 0.66 to 1.68).

Clinical outcomes

Forty-two studies (18 RCTs and 24 nRCTs) reported LWI. One 
RCT had zero-total events and was excluded. Analysis of the remaining 
41 studies showed that EVH significantly reduced the odds of LWI 

(OR 0.22, 95% CI 0.15 to 0.32). The corresponding funnel plot showed 
evidence of publication bias and Egger’s regression statistic was 
significant. 

Eleven studies (5 RCTs and 6 nRCTs) investigated pain intensity 
measured on a 10cm visual analogue scale (VAS) approximately five 
days postoperatively. One study was excluded as the standard deviation 
of the mean VAS scores was not reported. Analysis of the remaining ten 
studies showed that EVH was superior to OVH (WMD -1.48, 95% CI 
-2.45 to -0.50). Likewise, six studies (4 RCTs and 2 nRCTs) investigated 
pain intensity approximately 30 days postoperatively. Although EVH
showed a tendency towards a reduction in the pain intensity, the
difference was not statistically significant at approximately 30 days
postoperatively (WMD -0.28, 95% CI -0.60 to 0.04).

Eight studies (5 RCTs and 3 nRCTs) investigated the recurrence of 
chest pain. Four of these studies were excluded due to zero-total events 
and analysis of the remaining four studies (2 RCTs and 2 nRCTs) 
showed no difference in the recurrence of chest pain (OR 0.98, 95% CI 
0.62 to 1.55).

Eight studies (2 RCT and 6 nRCTs) reported hazard ratios or raw 
event counts for repeat revascularization. The seven studies (1 RCT 
and 6 nRCTs) which reported non-zero-total events were combined 
using RR as the summary measure. Analysis showed that EVH patients 
had a statistically significant increased rate of repeat revascularization 
(RR 1.20, 95% CI 1.02 to 1.42). A sensitivity analysis of repeat 
revascularization was conducted using studies with a Down and Black 
score of 20 or more. Two studies (1 RCT and 1 nRCT) were included 
in this sensitivity analysis and in this analysis EVH was not associated 
with an increased risk of repeat revascularization (RR 1.28, 95% CI 0.95 
to 1.71). 

Four studies (4 nRCTs) reported occurrence of MIs with a 
minimum follow-up of 12 months. These studies were included in 
the analysis of mid-term MI which showed no difference between 
treatments (OR 1.13, 95% CI 0.73 to 1.74). 

Outcome Studies analyzed (RCT/nRCT) Sample size Summary measure I2

Odds ratios (95% CI)
Leg wound infection 17/24 258,072 0.22 (0.15 to 0.32) 83.1%
Use of antibiotics 8/8 4,563 0.25 (0.19 to 0.34) 0%
Visit to physician 3/2 1,501 0.29 (0.17 to 0.48) 0%
Visit by homecare nurse 4/2 1,672 0.09 (0.04 to 0.21) 0%
Revision of leg wound 8/15 20,199 0.44 (0.26 to 0.74) 69.6%
Readmission for leg wound complication 6/10 6,609 0.62 (0.45 to 0.85) 11.0%
Recurrence of chest pain 2/2 2,567 0.98 (0.62 to 1.55) 0%
Repeat cardiac catheterization 1/3 3,088 1.06 (0.66 to 1.68) 0%
Mid-term myocardial infarction 0/4 6,807 1.13 (0.73 to 1.74) 0%

Weighted mean difference (95% CI)
Total duration of surgery (minutes) 4/7 2,666 15.02 (3.07 to 26.97) 91.1%
Pain at postoperative day 5 (cm on a VAS) 5/5 1,857 -1.48 (-2.45 to -0.50) 98.7%
Pain at postoperative day 30 (cm on a VAS) 4/2 1,053 -0.28 (-0.60 to 0.04) 84.0%
Length of stay in ICU (days) 2/2 2,283 0.05 (-0.22 to 0.31) 0%
Total length of hospital stay (days) 8/7 5,451 -0.54 (-1.00 to -0.09) 56.3%

Rate ratio (95% CI)
Repeat revascularization 1/6 16,162 1.20 (1.02 to 1.42) 0%
Mid-term all-cause mortality 0/10 255,329 0.92 (0.77 to 1.11) 58.9%

CI: Confidence Interval; ICU: Intensive Care Unit; nRCT: Non-Randomized Controlled Trial; RCT: Randomized Controlled Trial; VAS: Visual Analogue Scale
Table 3: Summary of results for each outcome ordered by the summary measure.
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Eleven studies (1 RCT and 10 nRCTs) supplied hazard ratios 
or raw event counts regarding all-cause mortality with a follow-up 
above 12 months. The RCT had zero-total events and was excluded. 
The remaining ten studies were combined using RR as the summary 
measure. No difference in mid-term all-cause mortality was found (RR 
0.92, 95% CI 0.77 to 1.11).

Discussion
Compared to OVH, EVH was shown to reduce leg wound 

morbidity in the short-term postoperative course. The mid-term 
clinical outcomes did not appear different between groups. EVH 
was not associated with an increased risk of repeat revascularization 
when analyzing the studies with the highest quality scores. This proves 
that EVH may be used without compromising safety. Although 
EVH appeared to be a slightly more time consuming technique, the 
postoperative resource consumption was reduced. As such, EVH will 
reduce costs related to hospital stay, surgical revisions, follow-up visits, 
and antibiotics, compared to OVH. It should be noted that this is not 
the same as concluding that EVH is cost-saving compared to OVH. 

Several other studies have conducted systematic reviews, with meta-
analyses, of outcomes following minimally invasive vein harvesting 
techniques compared to open vein harvesting techniques [4-13]. One 
main difference between the present study and the previous studies 
should be noted: the definition of the harvesting techniques plays a 
crucial role in the inclusion of studies. As an example, the present study 
applied the same definition of EVH as Deppe et al. [5] but defined 
the comparator differently. Deppe et al. defined the comparator, 
conventional vein harvesting, as open harvesting techniques with or 
without a continuous skin incision (i.e., bridging technique) or the 
use of any other kind of non-total endoscopic instrument, including 
the SaphLITE System (Teleflex Medical, Research Triangle Park, NC) 
or the VEGA system (B. Braun-Aesculap, Tuttlingen, Germany). The 
meta-analysis by Sastry et al. [4] applied the same definition as the 
present study for OVH, while EVH was defined differently. Sastry et al. 
considered the SaphLITE System, which was considered a conventional 
harvesting technique by Deppe et al., an endoscopic technique. These 
differences in the definitions of harvesting techniques, and outcomes 
for that matter, impede the comparison of our results to those of 
other meta-analyses. While point-estimates may differ slightly, the 
conclusions for clinical outcomes do not differ. 

Strengths and limitations

While the present meta-analysis applied a more strict definition 
of OVH and EVH than previous meta-analyses it identified more 
relevant studies than any other met-analysis. As such, it provides a 
thorough comparison of OVH using a single continuous skin incision 
to EVH using total endoscopic equipment. However, a few limitations 
should be noted when interpreting the results. Firstly, none of the 
studies included were RCTs designed to test the long-term safety and 
effectiveness of EVH compared to OVH. Especially, no RCTs with a 
follow-up above 12 months could be included in the analysis of mid-
term MI and all-cause mortality. The need for further high-quality 
RCTs with a longer follow-up have been acknowledged by the clinical 
community and two studies are expected. The ESOS trial will report 
events of death, MI and recurrence of angina within two year following 
randomization for approximately 200 patients [21]. The REGROUP 
trial is expected to run for approximately 6.5 years and will report 
events of all-cause mortality, MI and repeat revascularization for 
roughly 1150 patients [22]. Before the results of these studies become 
available, the long-term safety of EVH should be interpreted with 

caution. Secondly, meta-analyses of non-RCT may be prone to biased 
results if the individual studies contain selection bias. While this could 
be handled be performing secondary analysis where non-RCT are not 
included, it was chosen not to do so in the present study. If non-RCT 
were excluded in a secondary analysis, several outcomes would have 
no information or information from one or two studies. Hence, meta-
analysis might not be that relevant. Thirdly, meta-analyses of EVH vs. 
OVH have been criticized for lacking information about the quality of 
the saphenous vein and the experience of the surgeons performing the 
harvest [23]. A poor-quality vein conduit is going to have poor patency, 
regardless of which method was used. Nevertheless, meta-analysis 
remains the gold standard. The key should be to interpret the meta-
analyses as the, current, best available evidence. 

Conclusion
EVH increases  the intraoperative resource consumption while it 
reduces the postoperative resource consumption. EVH provides a 
reduction in short-term leg wound related morbidity compared to 
OVH and the major clinical outcomes are similar for both groups. 
Whether this translates into EVH being cost-effective compared to 
OVH can only be evaluated in a rigorous cost-effectiveness analysis.
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