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Editorial

Endoscopic saphenous vein harvesting and surgical site infections 
after coronary artery bypass surgery
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Introduction

Coronary artery bypass surgery (CABG) was introduced 
by Goetz in 1960, becoming one of the most performed 
surgical operations worldwide (1). CABG for myocardial 
revascularization is recommended for patients with severe 
stable and unstable coronary artery diseases, and it has been 
demonstrated to be superior to percutaneous coronary 
intervention (PCI) particularly in diabetic patients and 
complex coronary anatomy (2). 

CABG operation can be performed with (on-pump 
CABG) or without (off-pump CABG) the aid of the 
cardiopulmonary bypass, consisting in connecting (or 
grafting) a healthy patient artery or vein to the narrowed 
coronary artery beyond the critical lesion, supplying the 
heart muscle with oxygen-rich blood. 

Internal-thoracic-artery (mammary artery, IMA) graft 
ensures excellent long-term patency rates compared to the 
saphenous vein conduit (SVG) (>90% for IMA versus 50% 
for SVG at 10 years) (3). This clinical benefit made the left 
mammary artery (LIMA) anastomosis to the LAD the graft 
of choice in CABG operation and the standard surgical 
approach (2,3). Other conduits to use for other coronary 
anastomoses are still the subject of debate. Based on the 
survival advantage of LIMA to LAD anastomosis, some 
Authors claimed the bilateral internal thoracic artery (BIMA) 
grafting instead of (or in combination with) the radial 
artery and/or the saphenous vein as the preferable choice in 
surgical candidates affected by coronary artery diseases (4,5). 

An interim analysis at 5 years of the ART randomized 
controlled trial published in the NEJM by Taggart et al. 

failed to show superiority of surgical bypass with BIMA 
versus a single internal mammary artery (SIMA). In 
particular, sternal wound complications were observed in 
3.5% of BIMA patients versus 1.9% in those with SIMA 
(P=0.005). BIMA also was associated with a 1.3% increase 
in early sternal wound reconstruction (P=0.002). However, 
mortality, stroke, myocardial infarction, and need for repeat 
revascularization were similar up to 5 years (4).

Among postoperative complications, mean 30-day 
mortality after CABG is 2.1%, while stroke, gastrointestinal 
bleeding and renal failure requiring dialysis occur in less 
than 1.5% of operated patients (6). Infectious complications 
are observed in 5% to 21% of subjects, and are associated 
with consequent higher morbidity and mortality (7,8). 
Incidence of sternal and leg wound infections after CABG 
reaches 8.4% and 7.0%, respectively (8). The rate of 
surgical site infections (SSIs) after cardiac surgery can be 
reduced by adopting prevention practices that include 
modification of risk factors and surgical procedures 
techniques together with vigilance during the postoperative 
course (7).

In the study by Gulack et al. recently published in The 
Journal of Thoracic and Cardiovascular Surgery the authors 
analyzed secondary SSIs of leg and groin in patients 
undergoing CABG with the use of SVG, and the processes 
of care associated with these infections (9). Among the data 
collected prospectively between February and October 2010 
within the Cardiothoracic Surgical Trials Network (CTSN), 
2,174 patients were selected which undergone CABG 
associated with SVG harvesting, subsequently followed up 
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to 65 days postoperatively. Saphenous vein harvesting was 
endoscopic in 75% of the cases, and only 3% (65 cases) of 
the patients developed a secondary SSI. Among these cases, 
12% were classified as deep and 88% as superficial SSIs, 
and 65% of these were diagnosed after the discharge from 
the index hospitalization. Secondary SSIs did not increase 
in-hospital mortality, although they were associated with 
a 78% readmission rate, with a median length of in-
hospital stay of 7 days. Gram positive bacteria accounted 
for 65% of isolates, being Staphylococcus aureus the most 
common identified microorganism. However, a non-trivial 
proportion of gram-negative bacteria suggested for routine 
wound cultures. 

Finally, open SVG harvest [hazard ratio (HR) 2.12; 
95% CI, 1.28–3.48] demonstrated to be associated with 
the development of SSIs at multivariable analysis along 
with packed red blood cell transfusions (HR 1.13; 95% CI, 
1.05–1.22), and increased body mass index (HR 1.08; 95% 
CI, 1.04–1.12). 

Endoscopic saphenous vein harvest 

Since its introduction in 1996 many expectations 
accompanied endoscopic vein harvesting (EVH) such as 
decrease leg wound morbidity, improved cosmetic results 
and enhanced patient satisfaction. EVH gained so much 
success as to represent the standard of care in USA where 
is now applied in about 80% all of CABG procedures (10). 
Despite the evidence of a beneficial impact of EVH on 
wound complications including leg wound infections, on 
the other hand, the long-term durability of the conduits 
harvested by this technique, is still debated (11,12). 

In a secondary analysis from the PREVENT IV trial 
following on 3,000 CABG patients subjected to vein harvesting 
by EVH versus open technique, a significant rate of vein-
graft failure (38% open versus 46.7% EVH; OR 1.45, 95% 
CI, 1.20–1.76) and occlusion (33.8% open versus 42.6% 
EVH; OR 1.47, 95% CI, 1.20–1.79) were observed (13). 
Furthermore, EVH had a higher rate of death, myocardial 
infarction, or need for further revascularization (20.2% vs. 
17.4%; adjusted hazard ratio, 1.22; 95% CI, 1.01–1.47) up 
to 3 years (13).

Likewise, a sub-analysis of 1,471 patients,  who 
underwent CABG with the use of SVG, comparing EVH 
and open techniques from the ROOBY trial, showed no 
significant differences between groups in terms of death or 
major perioperative complications including reoperation, 
new mechanical support, cardiac arrest, coma, stroke, or renal 

failure requiring dialysis (14). Interestingly enough however, 
in the subgroup of 894 patients with 1-year angiographic 
follow-up, SVG patency for EVH versus open technique was 
74.5% and 85.2%, respectively (P<0.0001) (14). 

In opposition to the two above mentioned trials 
indeed not designed for EVH evaluation, a subsequent 
observational study by Williams et al. of 235,394 Medicare 
patients undergoing isolated CABG between 2003 and 2008 
at 934 surgical US centers, showed no difference between 
EVH versus open technique in survival and the composite 
of death, myocardial infarction, or revascularization through 
3 years, although a reduced rate of wound infections 
(adjusted HR 0.83, 95% CI, 0.77–0.89) was registered. The 
vein graft damage hypothesis suspected for reduced patency 
or patient survival was therefore not supported (15). Relative 
to this issue, one might speculate that inhomogeneous results 
relative to vein graft damage and patency outcome could be 
influenced by the operators (EVH is generally performed 
by physician assistants in the USA while young residents do 
the procedure across Europe), different techniques or device 
technology advances (12,16). 

In summary, controversial evidences surround EVH. 
On one hand, endoscopic procedure seems to reduce 
wound-related complications, improve patient satisfaction, 
decrease postoperative pain, length of hospital stay, and use 
of wound-management resources. On the other, further 
randomized controlled trials are needed to clarify the issue 
of long-term graft patency. 

Surgical site infections after CABG

Infectious complications represent a serious problem after 
cardiac surgery, and are associated with reduced survival, 
prolonged length of stay, and costs (7,17,18).

We agree with Gulack et al. that it is impossible to 
clear infections, even if all the process of care would be 
implemented and strictly applied (9). Nonetheless, efforts 
in prevention are of paramount importance, aiming to 
infection rate decrease in the next coming years (17). 

Screening glycaemia in all patients and glycemic control 
to maintain perioperative blood glucose levels <200 mg/dL,  
smoking cessation, correction of hypoalbuminemia before 
surgery, decolonization of nasal Staphylococcus aureus 
carriage and intranasal mupirocin administration, adequate 
preoperative antibiotic prophylaxis with antimicrobial peak 
tissue levels at the time of skin incision, early weaning form 
ventilation, and removal of indwelling vascular and urinary 
catheters have been proved to significantly reduce SSIs after 
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cardiac surgery (7,17-22).
To avoid sternal infections, adopting proper techniques 

of wound closure is essential. Peri-sternal crisscross double-
wire techniques, also known as figure-of-eight closure, 
seemed to be superior to standard interrupted steel wire 
closure with significant reduction in deep sternal wound 
infections (16,17). Alternative techniques, such as described 
by Robicsek et al., where steel wires are woven parasternally 
in conjunction with standard wires, may be useful in case of 
multiple bone fracture (17,22). Furthermore, the application 
of gentamicin-collagen sponges placed between the sternal 
edges before the end of the operation and effective surgical 
hemostasis to prevent re-sternotomy for bleeding resulted in 
significant reduction of deep sternal wound infections (22,23). 

Lastly, in order to decrease infectious complication 
after CABG, proper selection of conduits could make a 
difference. 

BIMA is the most appropriate choice in young patients 
and/or in the absence of a BMI >30, or diabetes with 
HbA1c greater than 7% (24,25). Skeletonized internal 
thoracic artery dissection instead of pedicled graft should 
be preferred for the prevention of mediastinitis in diabetic 
patients or when BIMA are harvested (21,24). In those 
circumstances in which BIMA is not recommended, radial 
artery and saphenous vein may still represent valuable 
options. EVH compared to open technique is associated 
with two- to three-fold improvements in the rate of wound 
related complications and infections (12). In view of these 
observations, endoscopic technique could represent the 
technique of choice for SVG harvesting, proven graft 
patency is not affected by the procedure.
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