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Abstract

Since the introduction of the saphenous vein graft (SVG) for coronary artery bypass grafting (CABG) in 19621, the SVG has
remained the most commonly used conduit to the non-LAD territories for more than half a century. However, several issues
surrounding the use of SVGs, including higher graft occlusion rates and wound complications from the harvesting process, have
been identified in clinical practice. As such, significant interest has been dedicated towards developing harvesting techniques
that minimize the risk of these acute and late complications. In this issue of the Journal of Cardiac Surgery, Yokoyama
and colleagues compared the impact of open vein harvesting (OVH), endoscopic vein harvesting (EVH) and no-touch vein
harvesting (NT) on all-cause mortality, revascularization and graft failure, using a network meta-analysis based on randomized
controlled trials and propensity-score matched studies. The results showed that the risk of graft failure was approximately
halved amongst patients receiving NT compared with EVH and OVH; importantly, though, NT was not associated with lower
all-cause mortality or revascularization risk. To further examine whether the use of NT grafts endow patients with better
long-term clinical outcomes, such as mortality, myocardial infarction, and revascularization rates, a large-scaled randomized

controlled trial or a patient-level combined meta-analysis is required.
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ABSTRACT

Since the introduction of the saphenous vein graft (SVG) for coronary artery bypass grafting (CABG) in
1962', the SVG has remained the most commonly used conduit to the non-LAD territories for more than
half a century. However, several issues surrounding the use of SVGs, including higher graft occlusion rates
and wound complications from the harvesting process, have been identified in clinical practice. As such,
significant interest has been dedicated towards developing harvesting techniques that minimize the risk of



these acute and late complications. In this issue of the Journal of Cardiac Surgery, Yokoyama and colleagues
compared the impact of open vein harvesting (OVH), endoscopic vein harvesting (EVH) and no-touch vein
harvesting (NT) on all-cause mortality, revascularization and graft failure, using a network meta-analysis
based on randomized controlled trials and propensity-score matched studies. The results showed that the risk
of graft failure was approximately halved amongst patients receiving NT compared with EVH and OVH;
importantly, though, NT was not associated with lower all-cause mortality or revascularization risk. To
further examine whether the use of NT grafts endow patients with better long-term clinical outcomes, such
as mortality, myocardial infarction, and revascularization rates, a large-scaled randomized controlled trial or
a patient-level combined meta-analysis is required.

MANUSCRIPT

Since the introduction of the saphenous vein graft (SVG) for coronary artery bypass grafting (CABG) in
1962', the SVG has remained the most commonly used conduit to the non-LAD territories for more than
half a century.? Despite its widespread use, the SVG failure rate remains as high as 40-50% at 10 years,
which can result in the reoccurrence of angina or myocardial infarction® 4. Contrary to expectation, though,
previous literature has demonstrated that better SVG patency does not necessarily predict improved clinical
outcomes. This finding is likely a reflection of the multitude of intersecting factors that contribute to patient-
important clinical outcomes, including grafted territory, native artery stenosis, and the function of additional
grafts or collaterals®.

Currently, a number of techniques are utilized in clinical practice for SVG harvesting. These techniques
include: the traditional open vein harvesting (OVH), which involves a full-range open wound, the standard
bridging technique (SBT) and endoscopic vein harvesting (EVH), which have been cultivated to reduce
leg wound complications®, and no-touch vein harvesting (NT), which is purported to minimize mechanical
trauma to the SVG. In this issue of the Journal of Cardiac Surgery, Yokoyama and colleagues conducted
a network meta-analysis based on randomized controlled trials and propensity-score matched studies to
compare the impact of OVH, EVH and NT on all-cause mortality, revascularization, and graft failure”. The
results demonstrated that the risk of graft failure amongst patients receiving NT grafts was approximately
half of their counterparts in the EVH and OVH group. Importantly, though, NT was not associated with
lower all-cause mortality or revascularization risk compared with the other techniques. Interestingly, Vuong
and colleagues similarly performed a network meta-analysis based on randomized controlled trials to compare
OVH, SBT, EVH and NT®. Their results showed favorable, but not significantly improved, graft patency in
NT compared with OVH along with identical mortality.

Since the introduction of NT grafts in 19967, randomized controlled trials of this technique have demonstrated
their benefit at both short term and long term follow-up,'%'2 owing to its decreased vascular smooth muscle
activation.!'® Contrastingly, the recent randomized controlled trial comparing EVH and OVH did not show
any significant difference in outcomes'. Infection and wound healing are the primary short-term issues
related to NT up to 3 months postoperatively; indeed, higher risk of early infection at the vein harvest
site and leg wound discomfort have been identified in patients with NT grafts compared with conventional
OVH?.

As Yokoyama and colleagues demonstrated in the present study, better graft patency can be expected
with utilization of the NT technique for vein harvesting. Future investigations should aim to elucidate
whether better long-term clinical outcomes such as mortality, myocardial infarction and revascularization
can be achieved with the use of NT veins. To this end, methodologies similar to those used to confirm
the superiority of radial artery grafts to vein grafts,'including large-scaled randomized controlled trials or
patient-level combined analysis, should be employed .

References

1. Sabiston DC, Jr. The William F. Rienhoff, Jr. lecture. The coronary circulation. Johns Hopkins Med.
J. 1974;134:314-329.



2. Caliskan E, de Souza DR, Béning A, et al. Saphenous vein grafts in contemporary coronary artery bypass
graft surgery. Nature reviews cardiology. 2020;17:155-169.

3. Goldman S, Zadina K, Moritz T, et al. Long-term patency of saphenous vein and left internal mammary
artery grafts after coronary artery bypass surgery: results from a Department of Veterans Affairs Cooperative
Study. J. Am. Coll. Cardiol. 2004;44:2149-2156.

4. Motwani JG, Topol EJ. Aortocoronary saphenous vein graft disease: pathogenesis, predisposition, and
prevention. Circulation. 1998;97:916-931.

5. de Vries MR, Simons KH, Jukema JW, Braun J, Quax PH. Vein graft failure: from pathophysiology to
clinical outcomes. Nat. Rev. Cardiol. 2016;13:451-470.

6. Verma S, Mazer CD. Open or Endoscopic Vein Harvesting for Coronary-Artery Bypass Grafting. The
New England journal of medicine. 2019;380:189-191.

7. Yokoyama Y, Shimamura J, Takagi H, Kuno T. Harvesting techniques of the saphenous vein graft for
coronary artery bypass; Insights from a network meta-analysis. J. Card. Surg. 2021;In Press.

8. Vuong NL, Elfaituri MK, Eldoadoa M, et al. Saphenous vein harvesting techniques for coronary artery
bypass grafting: a systematic review and meta-analysis. Coron. Artery Dis. 2021.

9. Souza D. A new no-touch preparation technique. Technical notes. Scand. J. Thorac. Cardiovasc. Surg.
1996;30:41-44.

10. Souza DS, Dashwood MR, Tsui JC, et al. Improved patency in vein grafts harvested with surrounding
tissue: results of a randomized study using three harvesting techniques. Ann. Thorac. Surg.2002;73:1189-
1195.

11. Samano N, Geijer H, Liden M, Fremes S, Bodin L, Souza D. The no-touch saphenous vein for coronary
artery bypass grafting maintains a patency, after 16 years, comparable to the left internal thoracic artery:
A randomized trial. J. Thorac. Cardiovasc. Surg.2015;150:880-888.

12. Souza DS, Johansson B, Bojo L, et al. Harvesting the saphenous vein with surrounding tissue for CABG
provides long-term graft patency comparable to the left internal thoracic artery: results of a randomized
longitudinal trial. J. Thorac. Cardiovasc. Surg.2006;132:373-378.

13. Verma S, Lovren F, Pan Y, et al. Pedicled no-touch saphenous vein graft harvest limits vascular smooth
muscle cell activation: the PATENT saphenous vein graft study. Fur. J. Cardiothorac. Surg. 2014;45:717-725.

14. Zenati MA, Bhatt DL, Bakaecen FG, et al. Randomized Trial of Endoscopic or Open Vein-Graft Harvesting
for Coronary-Artery Bypass.N. Engl. J. Med. 2019;380:132-141.

15. Deb S, Singh SK, de Souza D, et al. SUPERIOR SVG: no touch saphenous harvesting to improve patency
following coronary bypass grafting (a multi-Centre randomized control trial, NCT01047449).J. Cardiothorac.
Surg. 2019;14:85.

16. Gaudino M, Benedetto U, Fremes S, et al. Radial-Artery or Saphenous-Vein Grafts in Coronary-Artery
Bypass Surgery. N. Engl. J. Med. 2018;378:2069-2077.



