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For many reasons, the saphenous vein (SV) and internal 
thoracic artery (ITA) will continue to be the most important 
conduits in coronary artery bypass grafting (CABG). The high 
incidence of vein graft occlusion is an important and unsolved 
problem in myocardial revascularization[1]. Improvement of SV 
graft patency rate is therefore a great challenge in the field of 
cardiovascular surgery. The widespread use of complete arterial 
grafting with the left internal thoracic artery and other arterial 
conduits cannot yet be justified on scientific grounds, as there 
are few late survival data and controlled studies to support this 
statement[2].

Different structural and functional properties between 
arteries and veins may explain the better results of the arterial 
grafts. Nevertheless, the trauma to the SV wall that occurs during 
its harvesting for CABG may also contribute to the poor results 
of venous grafts[3]. At time of implantation, adventitial and 
endothelial damage is almost absent in ITA grafts. In contrast, 
the endothelium of conventionally-harvested SV shows greater 
thrombogenic properties and the SV adventitial layer is often 
completely removed during the operation[4,5]. Usually, the vein is 
harvested traumatically by a junior of the surgical team, with least 
experience, a situation likely to contribute to the poor quality of 
the graft and consequently to graft failure.

Many strategies have been introduced in an attempt to 
prevent vein graft occlusion and to improve short- and long-
term patency rate. Apart from established adjuvant medical 
therapy, new pharmacological agents, gene therapy, as well as 
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mechanical devices are presently undergoing evaluation. Many 
of these strategies have shown promise in experimental vein 
bypass models. However, few have successfully been translated 
into clinical practice. We believe that these approaches represent 
the familiar scenario of closing the stable door after the horse has 
bolted. Surely, it is more desirable to prevent damage to the vein 
in the first place than to correct the damage once it has been 
inflicted. This damage leads to neointimal hyperplasia and other 
aspects of graft failure. There is a wealth of literature showing the 
adverse effects of surgical trauma, especially the harmful effects 
of high pressure distension that is often used during vein graft 
harvesting and the subsequent fate of the vein graft[4].

The no-touch (NT) technique, where the SV is harvested 
with its pedicle of surrounding tissue intact, was developed 
in the early 1990s by Domingos Souza in the department of 
Anesthesiology and Cardiothoracic Surgery at Örebro University 
Hospital, Sweden[6]. The main aim, when applying NT harvesting, 
is to maintain the structural and functional integrity of the vein 
wall and consequently to improve SV graft outcome. After a few 
pilot cases, a randomized single-center clinical trial was initiated 
in 1993 to compare conventional saphenous vein grafts with no-
touch saphenous vein grafts (NTSVG). In this trial, we followed the 
patients over three different time points; at mean time 1.5, 8.5, 
and 16 years after the operations[7]. The results of this trial showed 
favourable for the NT technique regarding both angiographic[7] 
and clinical outcomes[8]. Parallel to the clinical trials many basic 
research studies were performed in the Dashwood laboratory 
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at the Royal Free Hospital/University College London, United 
Kingdom. These studies have revealed certain mechanisms 
underlying the improved performance of NTSVGs, in particular 
the protective role of the perivascular fat (PVF) that preserves both 
structural integrity and functional properties of the vein wall[9-11].

Based on our results, it was concluded that the method of 
harvesting greatly influences the fate of the SV graft. The PVF and 
adventitial layer contain structures possessing both mechanical 
and functional properties that protect the vein from spasm and 
ischemia[4,5,10]. Furthermore, endothelial integrity was better 
maintained using the NTSVG. Nitric oxide synthase activity was 
preserved on the endothelium and was derived from both 
neuronal and adventitial microvessel sources, suggesting that nitric 
oxide (NO) availability is retained by these grafts. The vasorelaxant 
and thromboresistant activities of NO may be responsible for the 
reduced spasm and the observed improvement of the patency 
rate of NTSVGs[9,10]. In addition, the surrounding tissue possesses 
mechanical properties that supports excessively long vein grafts 
and prevents kinking[5].

Initially there appeared little acceptance for this technique 
with it being used solely in the department of thoracic and cardiac 
surgery at Örebro University Hospital, where it was developed. 
Following publication of both the randomized clinical trials and 
the basic science studies, considerable interest has been raised 
worldwide whereby the NT technique is recognized and has been 
adopted in many countries, especially in Sweden[12,13], Japan[14], 
China[15], and South Korea[16]. Currently, two large randomized 
multicenter trials are ongoing to evaluate the NT technique. 
The first one is being performed in China, which included 2,655 
patients and the one-year results was recently published[15]. The 
second similar ongoing randomized trial is in Sweden and 900 
patients were included[13]. However, the data of this trial will not 
be analyzed until 2023. The results of these studies are expected 
to be of great value for the further spread and adoption of the 
NT technique particularly because any improvement in SV graft 
performance needs to be easily applied as well as provides similar 
good results in the majority of cardiac centers worldwide.

Following the first publication describing the NT technique, 
this technique has been the subject of four theses and many 
publications from around the world. Furthermore, NTSVG has been 
referred to in many articles published in peer-reviewed journals. 
Some years passed before the advantages of the NTSVG technique 
was recognized, and today it is ranked as class IIa in the European 
Society of Cardiology/European Association for Cardio-Thoracic 
Surgery Guidelines on myocardial revascularization[17].

Concerns have been raised regarding the issue of increased 
leg-wound infection. The NT technique consists not only of 
harvesting the vein with a fat pedicle intact but also of other 
important steps, one of which is to preoperatively mark the course 
of the vein on the overlying skin by using an ultrasonographic 
doppler assessment[18]. This allows us to make the skin incision 
exactly above the vein, thereby reducing soft tissue injury and the 
creation of flap tissues. In addition, this procedure allows selection 
of the best vein segments suitable for grafting.

By implementing the technique as described previously[18], 
we have managed to reduce wound healing complications 
considerably. It would certainly be preferable to obtain a conduit 
with a longer patency, even if there is a higher risk of wound 
infection[19]. The ideal situation would be to obtain a superior 
conduit combined with minimal risk of harvesting site infection. 
Therefore, development of a minimally invasive endoscopic 
technique for harvesting the NT veins is essential in order for the NT 
technique to be more widely accepted. Fortunately, a number of 
recent publications have addressed this important issue whereby 
the SV is removed with minimal vascular damage, with PVF intact, 
and reduced wound complications[20].

After all scientific evidence during the last 30 years, the NT 
SV should be recognized as a very important conduit for CABG 
surgery.



This is an open-access article distributed under the terms of the Creative Commons Attribution License.

III
Brazilian Journal of Cardiovascular Surgery 

This is an open-access article distributed under the terms of the Creative Commons Attribution License.

11.	Fernández-Alfonso MS, Gil-Ortega M, Aranguez I, Souza D, Dreifaldt M, 
Somoza B, Dashwood MR. Role of PVAT in coronary atherosclerosis and 
vein graft patency: friend or foe? Br J Pharmacol. 2017;174(20):3561-3572.

12.	Arbeus M, Souza D, Geijer H, Lidén M, Pinheiro B, Bodin L, Samano N. 
Five-year patency for the no-touch saphenous vein and the left internal 
thoracic artery in on- and off-pump coronary artery bypass grafting. J 
Card Surg. 2021 Jul 26. doi: 10.1111/jocs.15853.

13.	Ragnarsson S, Janiec M, Modrau IS, Dreifaldt M, Ericsson A, Holmgren 
A, et al. No-touch saphenous vein grafts in coronary artery surgery 
(SWEDEGRAFT): Rationale and design of a multicenter, prospective, 
registry-based randomized clinical trial. Am Heart J. 2020 Jun;224:17-24. 
doi: 10.1016/j.ahj.2020.03.009.

14.	Yokoyama Y, Takagi H, Kuno T. Graft Patency of a Second Conduit for 
Coronary Artery Bypass Surgery: A Network Meta-Analysis of Randomized 
Controlled Trials. Semin Thorac Cardiovasc Surg. 2021 Feb 17:S1043-
0679(21)00020-4. doi: 10.1053/j.semtcvs.2021.02.002. Epub ahead of print.

15.	Tian M, Wang X, Sun H, Feng W, Song Y, Lu F, et al. No-Touch Versus 
Conventional Vein Harvesting Techniques at 12 Months After Coronary 
Artery Bypass Grafting Surgery: Multicenter Randomized, Controlled Trial. 

Circulation. 2021 Sep 13. doi: 10.1161/CIRCULATIONAHA.121.055525. 
Epub ahead of print.

16.	Kim MS, Kim KB. Reopening of the occluded saphenous vein composite 
grafts after coronary artery bypass grafting. J Card Surg. 2021 Aug 26. 
doi: 10.1111/jocs.15936. Epub ahead of print.

17.	Neumann FJ, Sousa-Uva M, Ahlsson A, Alfonso F, Banning AP, Benedetto 
U, et al. 2018 ESC/EACTS Guidelines on myocardial revascularization. Eur 
Heart J. 2019 Jan 7;40(2):87-165. doi: 10.1093/eurheartj/ehy394. Erratum 
in: Eur Heart J. 2019 Oct 1;40(37):3096.

18.	Souza DS, Arbeus M, Botelho Pinheiro B, Filbey D. The no-touch 
technique of harvesting the saphenous vein for coronary artery by-
pass grafting surgery. Multimed Man Cardiothorac Surg. 2009 Jan 
1;2009(731):mmcts.2008.003624. doi: 10.1510/mmcts.2008.003624.

19.	Kopjar T, Dashwood MR. Endoscopic Versus “No-Touch” Saphenous Vein 
Harvesting for Coronary Artery Bypass Grafting: A Trade-Off Between 
Wound Healing and Graft Patency. Angiology. 2016;67(2):121-32.

20.	Yoshino K, Abe K, Suzuki K, Tamaki R, Mituishi A, Yamasaki M, Misumi 
H. A Novel Technique of Endoscopic Vein Harvesting With Preserved 
Perivascular Tissue. Innovations (Phila). 2020;15(5):475-477.


