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Background: The saphenous vein graft (SVG) remains a mainstay conduit for 

coronary artery bypass grafting (CABG) due to its accessibility and length. 

Although the no-touch technique may improve long-term patency, wound 

complications are a continuing concern. Since 2011, our institution has 

adopted endoscopic vein harvesting (EVH) as the standard approach. This 

study provides angiographic insights into graft quality and patency after EVH 

compared with open vein harvesting (OVH), with additional assessment of 

mid-term clinical outcomes.

Methods: Among 471 patients who underwent CABG between 2005 and 2017, 

307 were included in this study. Patients were divided into the EVH group 

(Group A, n = 134) and the OVH group (Group B, n = 173). Postoperative 

coronary angiography was used to evaluate SVG graft patency, anastomotic 

integrity, and graft body stenosis. Clinical outcomes including major adverse 

cardiac and cerebrovascular events (MACCE) and wound complications were 

also compared.

Results: Angiographic assessment demonstrated comparable SVG patency 

between the EVH and OVH groups (93% vs. 94%), with similar rates of 

anastomotic stenosis (2.2% vs. 2.3%) and severe graft stenosis (≥90%; 1.5% vs. 

1.2%). No significant differences were observed in 30-day mortality (1.5% vs. 

3.5%), in-hospital mortality (1.5% vs. 2.1%), or postoperative stroke. Wound- 

related complications were rare, including wound dehiscence (1.5% vs. 2.3%) 

and infection (0.7% vs. 1.2%). MACCE-free survival rates at 1, 3, and 5 years 

were 97%, 94%, and 91% in the EVH group vs. 92%, 86%, and 76% in the OVH 

group, respectively ( p = 0.070), showing a favorable trend in the EVH group.

Conclusion: Detailed angiographic evaluation revealed that EVH did not 

compromise graft quality or patency compared with conventional OVH. The 

incidence of wound complications was very low, and early postoperative 

SVG-related events were favorable. These findings suggest that EVH is a safe 

and reliable harvesting technique, providing high-quality grafts with excellent 

angiographic integrity. Individualized selection of harvesting strategy remains 

important for optimizing surgical outcomes.
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Introduction

The great saphenous vein (SVG) remains the most widely used 

second conduit in coronary artery bypass grafting (CABG) after 

the internal thoracic artery (ITA), owing to its adequate length 

and relatively low risk of vessel injury during harvesting (1, 2). 

While historically associated with inferior long-term patency 

compared to arterial grafts, recent studies have reported 

favorable long-term outcomes with SVGs (3). The no-touch 

harvesting technique, which avoids direct manipulation of the 

vein, has been proposed to improve graft durability and patency 

(4, 5); however, recent randomized controlled trials, such as the 

SWEDEGRAFT trial, have shown no significant difference in 

vein graft failure between no-touch and conventional harvesting 

methods, while highlighting a higher incidence of wound 

complications associated with the no-touch approach (6). 

Endoscopic vein harvesting (EVH) has emerged as a widely 

adopted technique, particularly in the United States and Europe, 

offering significant advantages in terms of reduced wound 

morbidity and faster recovery (7, 8). Unlike the no-touch 

method, EVH provides a minimally invasive alternative 

that prioritizes patient recovery and wound care. Previous 

studies have primarily evaluated EVH outcomes based on 

clinical events or overall graft patency rates, without detailed 

angiographic assessment of specific lesion sites. Consequently, 

the relationship between the harvesting technique and localized 

graft abnormalities—such as anastomotic narrowing, graft 

body stenosis, or distal runoff compromise—remains 

insufficiently understood.

In this study, we aimed to provide angiographic insights into 

graft quality and patency following EVH, directly comparing it 

with conventional open vein harvesting (OVH). By integrating 

detailed postoperative coronary angiography (CAG) findings 

with early postoperative SVG-related events, we sought to clarify 

whether EVH compromises graft integrity or durability. This 

comprehensive imaging-based evaluation offers a novel 

perspective on the safety and effectiveness of EVH in 

contemporary CABG practice.

Patients and methods

This was a retrospective observational study conducted at two 

centers, Nihonkai General Hospital. A total of 471 consecutive 

patients who underwent isolated or combined CABG between 

December 2005 and December 2017 were included. Data were 

accessed for research purposes between 01/04/2015 and 31/12/ 

2019. The study protocol was approved by the Institutional 

Review Board of Nihonkai General Hospital (Approval No. 

007-4-12). Owing to the retrospective study design, the 

requirement for additional written informed consent was 

waived, although all patients had provided appropriate informed 

consent for treatment and data use at the time of care. The 

research was performed in compliance with the principles of the 

Declaration of Helsinki.

This study aimed to compare graft patency and stenosis rates 

between SVGs harvested using EVH and those obtained via 

conventional open harvesting techniques. In addition, we 

assessed long-term graft patency and the incidence of MACCE.

Eligible patients included those who underwent CABG with at 

least one SVG harvested using the EVH technique. Patients who 

required intraoperative conversion to open vein harvesting were 

excluded from the analysis. Postoperative graft assessment was 

conducted through qualitative evaluation using coronary 

angiography (CAG). Patients presenting with lower-extremity 

varicose veins were excluded from consideration for SVG 

harvesting. To evaluate the suitability of the vein, preoperative 

CT vein mapping was routinely performed. EVH was conducted 

simultaneously with the harvesting of the left internal mammary 

artery by an assistant surgeon, utilizing a standardized technique 

(VirtuoSaph system; Terumo Cardiovascular, Ann Arbor, MI). 

The EVH procedure—comprising skin incision, blunt tissue 

dissection, branch ligation, and graft preparation—was 

performed in accordance with established protocols previously 

reported in the literature (9).

The primary endpoint of this study was the incidence of early 

graft-related complications, such as occlusion, stenosis, or wound 

infection. Secondary endpoints included long-term graft patency 

and MACCE, defined as a composite of death, myocardial 

infarction, stroke, or any revascularization procedure, including 

coronary or non-coronary interventions (e.g., peripheral or 

carotid artery revascularization). Postoperative atrial fibrillation 

was diagnosed based on documented episodes lasting more than 

30 s during hospitalization. Neurological events were included 

only when supported by findings on CT or MRI and confirmed 

by a neurosurgical consultation; cases suggestive of TIA without 

imaging evidence were excluded.

Preoperative optimization involved the management of 

comorbidities such as dental infections, uncontrolled diabetes 

mellitus, and carotid artery stenosis. All patients participated in 

a structured perioperative rehabilitation program under the 

supervision of physical therapists.

The choice between on-pump and off-pump CABG (OPCAB) 

was made during a multidisciplinary preoperative conference, 

taking into account the patient’s anatomical and clinical 

characteristics. On-pump CABG was preferred in cases with 

ventricular enlargement, reduced cardiac function, or 

anatomically complex targets. OPCAB was selected when 

complete revascularization appeared feasible on a beating heart. 

Conversion to cardiopulmonary bypass (CPB) was initiated 

intraoperatively in response to hemodynamic compromise, 

including ventricular arrhythmias, hypotension (systolic blood 

pressure ≤80 mmHg), or cardiac arrest. In the institutions 

included in this study, all coronary anastomoses were 

performed exclusively by experienced cardiac surgeons with 

more than five years of independent open heart surgery 

experience. While the experience level of vein harvesters varied, 

no novice surgeons were involved in the performance of 

coronary anastomosis. In addition, all harvested vein grafts 

were routinely inspected and quality-checked by the operating 

surgeon prior to anastomosis.
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During OPCAB, cardiac exposure and stabilization were 

achieved using posterior pericardial stay sutures, gauze packing, 

a tissue stabilizer (Octopus; Medtronic, Minneapolis, MN), 

positional adjustments, and adjuncts such as CO2 insufDation 

and saline misting as needed. In on-pump CABG, the same 

grafting strategy was followed, with beating-heart techniques 

employed whenever feasible. Prophylactic intra-aortic balloon 

pump (IABP) support was administered preoperatively to 

selected high-risk patients, in accordance with indications 

previously reported by our institution (10).

In the vast majority of cases, the left internal mammary artery 

was anastomosed to the left anterior descending artery. Additional 

revascularization of the circumDex and right coronary territories 

was performed using radial artery grafts or saphenous vein 

grafts (SVGs). A no-touch aortic technique employing bilateral 

internal mammary arteries was utilized in patients with 

suspected ascending aortic calcification or sclerosis based on 

imaging or intraoperative palpation. Graft quality was routinely 

assessed intraoperatively using a transit-time Dow measurement 

device (ButterDy Flowmeter; Medistim, Oslo, Norway).

Statistical analysis

Continuous variables were presented as either 

mean ± standard deviation or median with interquartile range, 

depending on data distribution. Categorical variables were 

summarized as counts and percentages. For comparisons of 

continuous variables, either the independent Student’s t-test or 

the Mann–Whitney U-test was applied, as appropriate. 

Categorical data were evaluated using the chi-square test or 

Fisher’s exact test, as indicated.

Kaplan–Meier survival analysis was used to estimate MACCE- 

free survival and freedom from SVG-related events in both 

groups, with comparisons made using the log-rank test. All 

statistical analyses were performed using JMP software, version 

18.2.0 (SAS Institute Japan, Tokyo, Japan).

Results

A total of 471 consecutive patients were included in this study. 

Among them, 134 underwent EVH and 173 underwent OVH, as 

shown in Figure 1. Preoperative clinical characteristics are 

summarized in Table 1. There were no significant differences 

between the two groups in age, sex, BMI, or comorbidities such 

as hypertension and diabetes mellitus. However, the incidence of 

prior myocardial infarction was significantly lower in the EVH 

group compared to the OVH group (47% vs. 62%, p < 0.05). The 

mean follow-up duration was 21 ± 18 months in the EVH group 

and 47 ± 45 months in the OVH group (p < 0.0001), which likely 

reDects the temporal introduction of EVH beginning in 2011 at 

our institution. Aside from this time-related difference, baseline 

characteristics were largely comparable between the groups. 

FIGURE 1 

Patient selection and grouping based on vein harvesting technique. Among 471 patients who underwent isolated or combined coronary artery bypass 

grafting (CABG), a total of 307 patients met the inclusion criteria—use of ≥1 saphenous vein graft (SVG) and successful completion of planned 

endoscopic vein harvesting (EVH)—and did not meet the exclusion criteria—postoperative coronary angiography (CAG) not feasible or insufficient 

saphenous vein quality. These 307 patients were categorized into two groups based on the vein harvesting technique: 134 patients in the EVH 

group and 173 patients in the open vein harvesting (OVH) group. Comparative analyses were conducted between these two cohorts. CABG, 

coronary-artery bypass grafting; SVG, saphenous-vein graft; EVH, endoscopic vein harvesting; CAG, coronary angiography; OVH, open vein 

harvesting.
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EuroSCORE II was 2.5 ± 3.1 vs. 2.5 ± 3.0 (p = 0.982), and LVEF was 

53 ± 15% vs. 54 ± 16% (p = 0.763), respectively (Table 1).

The number of distal anastomoses was significantly lower in 

the EVH group compared to the OVH group (2.7 ± 0.9 vs. 

3.0 ± 0.9, p < 0.005), and fewer SVGs were used in the EVH 

group (1.3 ± 0.6 vs. 1.5 ± 0.7, p < 0.05). The use of LITA was 

significantly more frequent in the EVH group [126/134 [93%] 

vs. 147/173 [85%], p < 0.05], while the use of other types of 

grafts did not differ significantly between the two groups.

Early postoperative SVG occlusion occurred in 9 cases (6.7%) 

in the EVH group and 11 cases (6.4%) in the OVH group, with no 

significant difference (p = 0.551). Similarly, SVG stenosis of less 

than 50% was observed in 1 case (0.7%) in the EVH group and 

none in the OVH group (p = 0.440). SVG stenosis of ≥90% was 

comparable between groups [2/134 [1.5%] vs. 2/173 [1.2%], 

p = 0.593], while stenosis of 50%–90% tended to be more 

frequent in the EVH group, though this did not reach statistical 

significance [5/134 [3.7%] vs. 1/173 [0.6%], p = 0.090]. 

Importantly, detailed angiographic review revealed no EVH- 

specific patterns of graft injury. Most graft body stenoses were 

observed in proximity to venous valves or at sites of graft 

kinking related to graft routing and configuration, rather than 

diffuse narrowing suggestive of intrinsic graft wall damage. In 

these cases, antegrade Dow to the target coronary artery was 

preserved, and re-intervention was not required.

Stenosis at the SVG anastomosis site was identified in 3 cases 

(2.2%) in the EVH group and 4 cases (2.3%) in the OVH group 

(p = 0.665). Re-intervention for SVG stenosis was performed in 

2 cases (1.5%) in the EVH group and 3 cases (1.7%) in the 

OVH group, with no significant difference (p = 0.730). 

Anastomotic stenosis was predominantly associated with 

unfavorable native coronary anatomy, including small-caliber 

vessels, poor distal runoff, or the need for intraluminal shunting 

or bougie dilation during anastomosis. No cases were judged to 

have anastomotic stenosis attributable to graft fragility or 

structural deterioration related to the vein harvesting technique. 

Wound dehiscence was reported in 2 patients (1.5%) in the 

EVH group (p = 0.698), and only 1 of these cases (0.7%) was 

associated with wound infection (Table 2).

The EVH procedure employed in this study utilized the 

VirtuoSaph system (Terumo, Ann Arbor, MI), which consists of 

two separate components designed to independently perform 

vein dissection and branch ligation (Figure 2a). The skin 

TABLE 1 Baseline patient characteristics (preoperative data).

Characteristic Open vein 
harvest 

(n = 173)

Endoscopic 
vein harvest 

(n = 134)

p-value

Age, years 69 ± 10 69 ± 9 0.821

Male sex, n (%) 138 (81) 114 (84) 0.451

BMI, kg/m2 23 ± 4 24 ± 4 0.308

BMI ≥30, n (%) 10 (6) 5 (4) 0.433

Risk factors, n (%)

Hypertension 135 (80) 108 (80) 1

Hyperlipidemia 113 (68) 89 (66) 0.806

Diabetes mellitus 82 (49) 64 (47) 0.908

Insulin use 24 (14) 11 (8) 0.147

Smoking history 62 (60) 81 (69) 0.202

Current smoker 18 (17) 11 (9) 0.073

Old myocardial 

infarction, n (%)

104 (62) 63 (47) <0.05

Family history, n (%) 21 (24) 17 (16) 0.208

Prior PCI, n (%) 37 (22) 19 (14) 0.102

Peripheral arterial 

disease, n (%)

14 (8) 12 (9) 0.839

CKD n (%) 22 (13) 14 (10) 0.593

Hemodialysis, n (%) 11 (6) 8 (6) 1

Prior stroke, n (%) 12 (7) 13 (10) 0.529

NYHA class III–IV, 

n (%)

61 (36) 37 (27) 0.139

Left ventricular ejection 

fraction, %

54 ± 16 53 ± 15 0.763

Left main coronary 

artery stenosis, %

57 ± 33 58 ± 43 0.096

Number of diseased 

vessels ≥50%

2.6 ± 0.6 2.6 ± 0.6 0.746

Emergency/urgent 

surgery, n (%)

20 (12) 15 (11) 1

EuroSCORE II, median 

(IQR)

1.48 (0.92–2.74) 1.57 (0.95–2.81) 0.982

Follow-up duration, 

months, median (IQR)

31 (4–86) 17 (4–34) <0.0001

Continuous variables are presented as mean ± standard deviation.

OVH, open vein harvesting; EVH, endoscopic vein harvesting; BMI, body mass index; PCI, 

percutaneous coronary intervention; CKD, chronic kidney disease; NYHA, New York heart 

association, IQR, Interquartile Range.

TABLE 2 Assessment of bypass graft anastomosis and 
wound complication.

Characteristic Open vein 
harvest 

(n = 173)

Endoscopic 
vein harvest 

(n = 134)

p-value

Distal anastomoses, n, 

Mean ± SD

3.0 ± 0.9 2.7 ± 0.9 <0.005

Distal anastomoses SVG 

used, n, Mean ± SD

1.5 ± 0.7 1.3 ± 0.6 <0.05

Graft selection

LITA, % 147 (85%) 126 (93%) <0.05

RITA, % 4 (2%) 3 (2%) 1.000

RA, % 56 (33%) 53 (39%) 0.232

GEA, % 4 (2%) 0 (0%) 0.134

Early results after SVG harvest

SVG occlusion early 

postoperative, %

11 (6.4%) 9 (6.7%) 0.551

Leg wound problems, % 4 (2.3%) 2 (1.5%) 0.698

Leg wound infection, % 2 (1.1%) 1 (0.7%) 0.826

SVG stenosis, <50%, % 0 (0%) 1 (0.7%) 0.440

SVG stenosis, 50–90%, % 1 (0.6%) 5 (3.7%) 0.090

SVG stenosis, ≥90%, % 2 (1.2%) 2 (1.5%) 0.593

Stenosis of SVG 

anastomosis, %

4 (2.3%) 3 (2.2%) 0.665

Reintervention to SVG, % 3 (1.7%) 2 (1.5%) 0.730

Leg wound problems were defined as delayed wound healing or local wound complications 

at the vein harvest site without clinical or microbiological evidence of infection.

Leg wound infection was defined as the presence of clinical signs of infection (e.g., purulent 

discharge, erythema, warmth), positive wound culture, and/or systemic findings such as 

fever or elevated inDammatory markers.

SVG, saphenous vein graft; LITA, left internal thoracic artery; RITA, right internal thoracic 

artery; RA, radial artery; GEA, gastroepiploic artery.

Italicized values indicate P values. P values < 0.05 were considered statistically significant.
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incision required for this system is minimal and cosmetically 

favorable, as shown in Figure 2b, and patients rarely reported 

postoperative wound pain or discomfort at the harvest site.

Intraoperative and postoperative outcomes are summarized in 

Table 3. No significant differences were observed between the two 

groups regarding the incidence of combined procedures with 

CABG, conversion to on-pump CABG, the need for red blood 

cell transfusion, peak postoperative creatinine levels, occurrence 

of postoperative atrial fibrillation, mediastinitis, or neurological 

events. Operative time was significantly shorter in the EVH 

group than in the OVH group (262 ± 67 min vs. 318 ± 90 min, 

p < 0.0001). The rate of OPCAB was also significantly higher in 

the EVH group [61/134 [46%] vs. 55/173 [33%], p < 0.05]. CPB 

time tended to be shorter in the EVH group (137 ± 45 min vs. 

150 ± 57 min, p = 0.065), though the difference was not 

statistically significant. There were no significant differences in 

the duration of mechanical ventilation (1.3 ± 1.6 days vs. 

1.5 ± 1.9 days, p = 0.270) or ICU stay (4.7 ± 3.2 days vs. 5.2 ± 5.7 

days, p = 0.427). However, postoperative hospital stay was 

significantly shorter in the EVH group (22 ± 11 days vs. 26 ± 21 

days, p = 0.019).

The 30-day mortality was 1.5% in the EVH group and 3.5% in 

the OVH group (p = 0.473), and in-hospital mortality was 1.5% vs. 

4.7% (p = 0.194). One-year postoperative MACCE occurred 

significantly less frequently in the EVH group (4% vs. 21%, 

p < 0.001) (Table 3).

Cardiac death occurred in 1.5% of patients in the EVH group 

and 4.7% in the OVH group (p = 0.194). No fatal events were 

reported after hospital discharge in either group. The SVG- 

related event-free survival at 1, 3, and 5 years was identical 

between the groups: 93%/93%/93% in the EVH group and 93%/ 

93%/93% in the OVH group (p = 0.919), with no significant 

differences observed (Figure 3). In the Kaplan–Meier analysis 

for MACCE-free survival, the event-free rates at 1, 3, and 5 

years were 97%, 94%, and 91% in the EVH group, and 92%, 

FIGURE 2 

Endoscopic vein harvesting using the virtuoSaph system and postoperative wound appearance. (a) The VirtuoSaph system consists of two 

interchangeable components used sequentially to perform skin incision, blunt tissue dissection, branch ligation, and graft preparation. (b) 

Postoperative view of the distal left thigh incision site. Patients rarely report pain during the postoperative course.

TABLE 3 Clinical outcomes and complications according to vein 
harvesting technique.

Result Open vein 
harvest 

(n = 173)

Endoscopic 
vein harvest 

(n = 134)

p-value

Combined CABG, % 25 (15%) 28 (21%) 0.172

Operation time, min, 

Mean ± SD

318 ± 90 262 ± 67 <0.0001

Off-Pump CABG, % 55 (33%) 61 (46%) <0.05

Cardiopulmonary bypass, 

min, Mean ± SD

150 ± 57 137 ± 45 0.065

Aortic cross-clamp, min, 

Mean ± SD

21 ± 42 15 ± 30 0.143

Converted to on-pump 

CABG, %

3 (5.5%) 3 (4.9%) 0.538

Required transfusion of 

red blood cells, %

123 (72%) 93 (69%) 0.614

Postoperative Max SCr, 

mg/dL, Mean ± SD

1.9 ± 1.9 2.0 ± 5.2 0.831

Neurologic 

dysfunction, %

12 (7%) 13 (10%) 0.529

Duration of mechanical 

ventilation (post 

operative days), median 

(IQR)

1 (1–1) 1 (1–1) 0.270

ICU stay (post operative 

days), Mean ± SD

5.2 ± 5.7 4.7 ± 3.2 0.427

Length of hospital 

stay.days, median (IQR)

21 (17–28) 18 (15–24) <0.05

Post operative atrial 

fibrillation, %

21 (13%) 21 (16%) 0.510

Mediastinitis, % 6 (3.7%) 1 (0.7%) 0.133

30 days mortatlity, % 6 (3.5%) 2 (1.5%) 0.473

In-hospital deaths, % 8 (4.7%) 2 (1.5%) 0.194

MACCE, 12 months, % 36 (21%) 6 (4%) <0.001

Cardiac Death, 12 

months, %

8 (4.7%) 2 (1.5%) 0.194

CABG, coronary artery bypass grafting; SD, standard deviation; SCr, serum creatinine; IQR, 

interquartile range; ICU, intensive care unit; MACCE, major adverse cardiac and 

cerebrovascular events.

Italicized values indicate P values. P values < 0.05 were considered statistically significant.
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86%, and 76% in the OVH group, respectively (p = 0.070), 

showing a favorable trend in the EVH group (Figure 4).

Discussion

SVG plays an essential role as the second conduit in CABG 

following IMA, and its quality may directly inDuence long-term 

survival and the incidence of major cardiovascular events. In 

addition to conventional open vein harvesting, techniques such 

as the no-touch method—designed to preserve the perivascular 

tissue—have been associated with improved long-term patency 

(4, 11). Meanwhile, EVH has gained attention due to its 

advantages in reducing wound-related complications, such as 

infection and pain. Recent studies suggest that the method of 

SVG harvesting may significantly impact both graft patency and 

clinical outcomes after CABG (12, 13).

The present study yielded several important insights: 

(1) EVH did not demonstrate any inferiority compared to 

OVH in terms of graft quality, as evidenced by comparable 

rates of SVG stenosis and occlusion on follow-up imaging. 

(2) The incidence of wound-related complications associated 

with EVH was low, occurring in less than 2%, and no cases 

of refractory or deep wound infections were observed. 

(3) There was no indication that EVH had a negative impact 

on early postoperative SVG-related events in patients 

undergoing CABG.

These findings are consistent with previous reports suggesting 

that EVH can maintain graft quality while significantly reducing 

wound-related complications. Studies such as PREVENT IV and 

others have previously raised concerns regarding EVH and long- 

term graft patency (14, 15). However, more recent analyses and 

meta-analyses have reported that when EVH is performed using 

a standardized technique, clinical outcomes and graft patency 

are comparable to those of OVH (16, 17). Our results further 

support the notion that EVH offers a safe and effective conduit 

harvesting strategy in contemporary CABG. A distinctive 

strength of the present study lies in the detailed qualitative 

assessment of SVGs using early postoperative coronary 

angiography. Unlike many previous investigations that relied 

primarily on clinical events or binary patency assessments, we 

evaluated specific angiographic features such as graft body 

stenosis and anastomotic site narrowing. This approach allows 

for a more nuanced assessment of graft quality in the early 

postoperative phase, during which technical or harvesting- 

related injury is most likely to manifest.

In a study by J. Ran et al., the incidence of early SVG occlusion 

was reported as 11.6% in the EVH group and 9.8% in the OVH 

group, with no significant difference between the two 

techniques. Similarly, in our study, the rates were 6.7% for EVH 

and 6.4% for OVH, which are comparable and consistent with 

these previous findings (18). Another report indicated that graft 

patency rates between EVH and OVH remained similar up to 6 

months postoperatively, with a decline in EVH graft patency 

observed at 12 months. However, that study did not include a 

detailed anatomical or morphological evaluation of the grafts, 

and the reason for the divergence in patency after 12 months 

remains unclear (19).

While the superiority of EVH over OVH in terms of 

postoperative wound pain, wound healing, and infection has 

become widely accepted and is no longer a matter of debate, the 

underlying mechanisms continue to be explored. Notably, 

lymphoscintigraphic data have suggested that improved 

lymphatic drainage in EVH may account for its favorable 

FIGURE 3 

Early saphenous vein graft–related event–free survival according to vein harvesting technique. Kaplan–Meier curves showing early postoperative 

saphenous vein graft (SVG)–related event–free survival in patients undergoing coronary artery bypass grafting (CABG), stratified by vein 

harvesting technique. Patients were divided into an endoscopic vein harvesting (EVH) group (n = 134) and an open vein harvesting (OVH) group 

(n = 173). Follow-up was continued for up to 140 months, and differences between the groups were evaluated using the log-rank test. SVG, 

saphenous-vein graft; CABG, coronary-artery bypass grafting; EVH, endoscopic vein harvesting; OVH, open vein harvesting.
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outcomes, offering a micro-level explanation for the reduced 

incidence of wound-related complications (20).

In parallel, numerous studies have focused on improving long- 

term outcomes through the use of no-touch saphenous vein grafts 

(NT-SVG), based on the hypothesis that preservation of 

perivascular tissue may enhance graft durability. While early 

observational studies suggested superior long-term patency with 

NT-SVG, recent large randomized trials, including 

SWEDEGRAFT, have demonstrated comparable graft failure 

rates between no-touch and conventional harvesting, alongside a 

higher incidence of wound-related complications in the no- 

touch group (21).

Against this background, EVH and NT-SVG represent 

fundamentally different strategies with distinct risk–benefit 

profiles. NT-SVG prioritizes biological preservation of the vein at 

the expense of increased wound morbidity, whereas EVH 

emphasizes minimally invasive access and reduced wound 

complications while relying on meticulous endoscopic technique 

to preserve graft integrity. Rather than viewing these techniques as 

competing alternatives, their roles should be contextualized within 

contemporary evidence and individualized according to patient- 

specific factors such as frailty, obesity, diabetes, peripheral vascular 

disease, and expected life expectancy. Given their differing profiles, 

the selection of an appropriate harvesting method should be 

tailored to the individual patient’s clinical characteristics, which 

may enhance overall surgical outcomes (6, 12).

First, postoperative coronary angiography was performed 

predominantly for clinical indications rather than according to a 

standardized follow-up protocol. As a result, detection bias 

cannot be excluded, and late graft occlusion or progressive 

stenosis in asymptomatic patients may not have been adequately 

captured. Accordingly, the SVG-related event-free survival 

curves presented in this study predominantly reDect early 

postoperative outcomes and should be interpreted as indicators 

of early graft-related safety and wound outcomes rather than 

definitive assessments of mid- to long-term graft durability.

Second, there was a chronological imbalance between the EVH 

and OVH groups, as EVH was introduced at our institution in 

2011, resulting in a shorter follow-up duration for the EVH 

cohort. This temporal difference introduces the possibility of 

bias related to evolving surgical techniques, perioperative 

management strategies, and institutional experience. Although 

this reDects real-world clinical practice, such heterogeneity limits 

direct causal inference regarding the superiority or non- 

inferiority of EVH.

Third, operative time, cardiopulmonary bypass time, and 

aortic cross-clamp time may have been inDuenced by 

unmeasured procedural complexity, including concomitant 

surgical procedures performed in addition to CABG. Because 

the primary focus of this study was the impact of vein 

harvesting techniques rather than detailed stratification of 

operative complexity, these factors were not fully adjusted for 

and should be interpreted with caution. This limitation may 

reduce the clinical interpretability of between-group differences 

in operative time-related variables.

Fourth, the retrospective, non-randomized design and 

relatively small number of angiographically confirmed events 

limited the statistical power to detect differences in rare 

outcomes such as severe graft stenosis or reintervention. For this 

reason, we intentionally did not apply formal adjustment 

FIGURE 4 

Short- to midterm MACCE-free survival after CABG according to vein harvesting technique. Kaplan–Meier curves depicting short- to midterm major 

adverse cardiac and cerebrovascular event (MACCE)–free survival following coronary artery bypass grafting (CABG). Patients were stratified 

according to the saphenous vein harvesting technique: endoscopic vein harvesting (EVH; n = 134) and open vein harvesting (OVH; n = 173). 

MACCE was defined as a composite of all-cause death, myocardial infarction, stroke, or any repeat revascularization procedure. Given the 

retrospective design and the lack of protocol-driven long-term angiographic follow-up, the present analysis primarily reflects early and 

intermediate clinical outcomes rather than late graft-related events. Comparison between the two groups was performed using the log-rank test. 

MACCE, major adverse cardiac and cerebrovascular events; CABG, coronary-artery bypass grafting; SVG, saphenous-vein graft; EVH, endoscopic 

vein harvesting; OVH, open vein harvesting.
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methods such as propensity score matching or inverse probability 

of treatment weighting, as these approaches could have resulted in 

model instability and overfitting. While baseline characteristics 

were largely comparable, residual confounding due to 

unmeasured variables cannot be excluded, and the findings 

should therefore be interpreted as hypothesis-generating rather 

than confirmatory.

Finally, this study was conducted at a limited number of 

institutions, which may restrict the generalizability of the results 

to other centers or international practice patterns. Future 

multicenter prospective studies incorporating standardized 

angiographic follow-up protocols, longer observation periods, 

appropriate adjustment strategies, and formal cost-effectiveness 

analyses are warranted to more comprehensively define the 

long-term clinical and economic value of EVH in contemporary 

CABG practice.

Within the context of these limitations, the present study 

supports the procedural safety and short- to midterm clinical 

feasibility of EVH, rather than establishing definitive long-term 

equivalence with open vein harvesting.

Conclusion

EVH for SVG harvesting did not negatively affect graft quality 

or patient survival. Wound-related complications such as poor 

healing and infection occurred at a very low rate. These results 

suggest that EVH is a safe and reliable technique. Flexible 

selection of harvesting methods based on each patient’s 

background and comorbidities appears to be essential for 

optimizing surgical outcomes.
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