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No-touch technique of saphenous vein harvesting for coronary artery
bypass grafting gives promise patency rate comparable to that
of the left internal thoracic artery
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The paper presents review of the literature in terms of the advantages of no-touch great saphenous vein (GSV) har-
vesting technique and its impact on long-term GSV patency for coronary artery bypass grafting compared to con-
ventional method of vein harvesting. Presented detailed pathophysiological mechanisms of venous graft failure, using
conventional GSV harvesting.

Purpose. Analysis of literature data for the optimal choice of additional vascular shunt used for coronary bypass
grafting in multi — vessel coronary artery disease, based on patency rate.

Conclusion. No-touch technique of GSV harvesting provides better structural, functional, and mechanical protec-
tion of the vein wall. Perfecting the technique of this harvesting method and long-term follow up in patients with
no-touch GSV grafts may reveal a graft patency comparable to that of LITA.
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Worldwide, left internal thoracic artery (LITA) is
accepted as the ‘gold standard’ for surgical revascularization
and its usage has been steadily increasing. Despite the
widespread use of the internal thoracic artery (ITA) and
other arterial conduits, the great saphenous vein (GSV)
continues to be the most commonly used conduit for
coronary artery bypass grafting (CABG) in multi-vessel
coronary disease.

The use of the great saphenous vein (GSV) as a
conduit for coronary artery bypass grafting (CABG)
was first described by Favaloro [1] almost 50 years ago,
and this vein remains the most widely used graft despite
a patency rate of about 50% at 10 years compared with
more than 90% for the internal thoracic artery [2, 3, 37].
The outcome of coronary artery bypass grafting with the
saphenous vein graft is unsatisfactory because vein grafts
are prone to occlusive disease. With vein graft disease and
graft closure, symptoms return. This provides occurrence
of symptoms, insufficient left ventricular performance,
increased need for reoperation, and decreased quality of
life and life expectancy rate. More surprisingly, up to 15%
of vein grafts are early occluded, just in the 1st month and
another 15—30% of them are occluded in the first post-
CABG year [4, 32]. Vein graft failure is the result of three
main causes depending on the time after surgery: acute
thrombosis, intimal hyperplasia, and atherosclerosis [5,
27]. The reason for such early occlusion can be explained
by surgical technique of vein harvesting. The pedicle

of tissue surrounding the SV is composed of fat, elastic
tissue, nerves, and vasa vasorum, a network of nourishing
microvessels supplying nutrients and oxygen to the
blood vessel wall. Vasa vasorum is more pronounced in
muscular veins than in arteries and extends deep into the
tunica media. With conventional (C) technique of GSV
harvesting the surrounding tissue, including parts of the
adventitia, is stripped off and the vasa vasorum is damaged.
There is experimental evidence that interruption of blood
flow through the vasa vasorum in arteries by a close-fitting
external cuff results in transmural ischemia that leads to
neointimal hyperplasia and the eventual appearance of
atherosclerotic lesions [6]. Inasmuch as the requirement
for a functional vasa vasorum in veins is greater than in
arteries, where oxygen/nutrients are obtained by diffusion
from luminal blood, damage to this microvessel network
is likely to have consequences that are more serious.
Removal and disconnection of the vasa vasorum during
conventional SV graft harvesting may therefore be
expected to initiate similar events and could contribute
to graft failure [7]. During the 1st postoperative month,
acute thrombosis is the main cause of graft failure [5, 17].
From 1 to 12 months after surgery (the subacute period),
intimal hyperplasia is responsible for graft failure [5, 17,
30]. Atheroma development following intimal hyperplasia
is responsible for graft failure after the 1 st postoperative
year [17, 33]. In large veins, such as the GSV, there is an
interaction between the vasa vasorum and the mechanical
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properties of the vessel wall. The C for vein graft harvesting
renders the vein graft spastic and therefore it has to be
distended. Increased luminal pressure induces a shape
change in the vasa vasorum, from their original circular
appearance to an elliptical shape, this results in a reduction
of blood flow in the media of the vessel causing loss of the
wall elasticity [7, 8]. The vasa vasorum of the SV is densely
innervated mainly by unmyelinated sympathetic nerves
and the presence of several layers of surrounding smooth
muscle cells implies that the vessels of the vasa vasorum
actively regulate their own tone [9]. It is likely that surgical
and distention-induced trauma causes constriction of vasa
vasorum and consequent reduction in blood supply to
the vessel wall [7]. Furthermore, Malone with colleagues
demonstrated that the average venous distention pressure
observed during preparation of autogenous vein grafts for
arterial implantation was 300 to 500 mmHg and often
exceeded 500 mmHg [10]. Consequently, high-pressure
distention vessel leading to extensive damage to the
endothelium of the vein wall [11, 26, 28, 35]. Pressures of
50—60 mmHg did not influence the mechanics of the vein
graft, whereas pressures of 75—100 mmHg elevated the
elastic modulus of the vein at the low-strain region while
pressures above 130 mmHg increased the elastic moduli at
both low- and high-strain regions [34].

Souza [12] proposed an innovative «no-touch (NT)»
technique for the harvesting of GSV in 1996. No touch
technique is an atraumatic approach to remove the GSV
complete with its cushion of surrounding tissue without
touching the vessel at all. This novel method contributes
to better preservation of endothelial integrity and luminal
nitric oxide synthase (NOS) [4, 13, 14]. Moreover, the
surrounding fat tissue of the vein is a source of several
vasoactive factors [4, 15]. When the SV is harvested
using the «NT» technique, surgical instruments do not
touch at all the vessel itself, so no spasm occurs making
the distension of the vein graft unnecessary [4, 16], thus
further minimizing the endothelial damage caused [8,
17]. Furthermore, the perivascular tissue may act as
a natural external stent, reducing the neointimal and
medial thickening of the vein graft [36] and preventing
it from kinking, which is especially important when
using sequential grafts. In conventional preparations the
total vasa vasorum area was 37% lower than that in NT
preparations, reflecting a shape change and diminished
area of the vasa vasorum in conventional vein grafts [7].

According to Souza et al. [18] the harvesting technique
of the GSV for CABG, which is directly related to the
preoperative quality of the vein [ 18, 19] constitutes the most
significant factor for graft patency [18]. According to this
study by Souza et al., the NT technique not only provides
a significantly better GSV patency rate in comparison
with the conventional technique (P=0.007) but also SV
patency is similar to that of the LITA [18]. According to an
angiography assessment by Souza et al. [20] comparing 52

patients whose veins were harvested by the NT technique
with 52 patients submitted to the conventional technique,
graft patency of veins harvested with the conventional
technique was 89% versus 95% for the NT technique at
18 months postoperatively [4]. Same results were reported
by Rueda et al. [21], who compared NT technique with
the conventional one and with an intermediate harvesting
technique. The angiography assessment at a mean of 18
months showed that 118 out of the 124 veins were patent
in the NT Group (95.4%) which was significantly higher
than the 88.9% (113/127) patency rate of the conventional
group and the 86.2% (100/116) patency rate of the
intermediate group (P=0.025). Even ITA patency rate
(91.5%) was lower than the NT SV patency rate in both
studies [4, 20, 21]. At 8.5 years postoperatively, there was
a clear difference between the two groups. NT Group
presented a 90% SV graft patency whereas the patency rate
of the veins prepared with the conventional technique was
only 76% (P=0.01) [18]. Furthermore, the NT technique
was associated with an impressively higher SV graft patency
rate than the conventional technique in veins of poor
quality having either varicose or fibrotic changes during
surgery. The patency rate of veins harvesting at 8.5 years
was 88.9% versus 36.4%, respectively (P=0.002) [4, 18]. It
is important to mention that the overall long-term LITA
patency was 90% at 8.5 years [18]. In a subsequent study,
the same group compared long-term graft patency rates of
an SV harvested by the NT technique with a radial artery
graft [22]. If harvested by the conventional technique, an
SV graft has a lower long-term patency rate compared
to a radial artery [23]. However, the patency rate of the
NT SV graft at 3 years was 94% which was significantly
higher than the 82% patency rate of the radial artery graft
(P=0.01) [4, 22, 29].

Similarly, Johansson et al. [4,24] compared graft
patency rates with a focus on early atherosclerotic changes
between veins harvested by the NT technique and by the
conventional technique in a short term at 18 months and in
along term at 8.5 years study. In the short-term study, graft
patency was 89% for the NT Group, whereas it was 75%
for the conventional group (P=0.006). A bolus of 12,500
IU of heparin intravenous and 0.2 mg nitroglycerin was
administered and then intravascular ultrasonography was
performed. If the diameter of the target coronary artery
was over 2 mm forming a favorable angle with the SV graft,
the ultrasound catheter was advanced into the coronary
artery, or else it was advanced close to the junction of
the graft with the coronary vessel. [4, 24] Intravascular
ultrasonography showed less intimal thickness (P=0.03),
less grafts with considerable intimal hyperplasia (P=0.011),
and larger graft lumen volumes (P=0.07) in the NT Group.
In the long-term study (8.5 years), the NT technique was
associated with a 92.3% patency rate which was superior
to the 84.4% patency rate of the conventional technique
(P=0.14) [4, 24]. Intravascular ultrasonography also
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revealed much more intense atherosclerotic changesin the
conventional group at 8.5 years. In overall, fewer patients
in the NT Group had grafts containing plaque compared
to the conventional group (50% vs. 80%, P=0.13). In
detail, comparing the N'T group to the conventional one,
there were significantly fewer grafts containing multiple
plaques in the former (14.8% vs. 50%, P=0.008),
significantly less advanced plaque with lipid (11.8% vs.
63.9%, P=0.0004) and significantly less maximal plaque
thickness (1.04 mm vs. 1.32 mm, P=0.02). Finally, lumen
volumes continued to be significantly larger in the NT
Group (P=0.03) [4, 24].

According to different studies, no-touch vein graft, at
a mean time of 16 years [25, 31], maintains a significantly
higher patency rate than conventional harvesting of GSV
grafts and still has patency comparable to that of the left
internal thoracic artery (LITA) [38].

Conclusions. NT technique of GSV harvesting provides
better structural, functional, and mechanical protection of
the vein wall. Perfecting the technique of this harvesting
method and long-term follow up in patients with NT GSV
grafts may reveal a graft patency comparable to that of LITA.
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MopiBHAHHA PYyHKLIOHANbHOT HAAIMHOCTI BEHO3HOrO LWYHTA, BUAINIEHOro 32 METOAMKOIO ho-touch
npu onepauii AIOPTOKOPOHAPHOIO LYHTYBaHHS, Ta BHYTPILLIHbOI FPYAHOI apTepii

Crykos 0. H0., Pynenko C. A., Cokyp C.A., PyneHko M. J1.
LY «HauioHanbHWiA iHCTUTYT cepLieBO-CYAMHHOI Xipyprii iMeHi M. M. AMocoBa HAMH» (KwiB)

VY crarti npencTaBieHo OIS JiTepaTypH, 1110 TOBOAUTH NepeBary METOAMKHU no-touch BUAIEHHS BEJIMKOI MiAIIKip-
HOI BEHM HOTH TIpU oriepallii a0pTOKOPOHAPHOTO IIYHTYBAHHSI IMOPIiBHSIHO 3i CTAHIAPTHOIO METOIMKOIO Y 3HMKEHHI Yac-
TOTH TIOpYLIeHHS (yHKIIii BEHO3HUX LIYHTIB B paHHbOMY, CEPEIHbOMY i BiliaJleHOMY TlicjsionepaiiiiitHoMy niepiomi. Je-
TaJbHO OMUCAaHO NMaTo(i3i0NIOTiuHi MexaHi3MU TPOMOO3y BEHO3HOTO IIIyHTA NP BUKOPUCTAHHI CTAHIAPTHOI METOAUKU
BUIJICHHS BEJIMKOI ITiAIIKipHOI BEHH HOTH.

Meta po6oTH — aHali3 JiTepaTypHUX JAHUX JJII ONTUMAIbHOIO BUOOPY IIyHTA MPU MYJBTUCYIUHHOMY ypaxkKeHHIi
KOpOHapHMX apTepiit.

Bucnoku. No-touch MeTonnka BUIiIEHHS BEJIMKOI MiAIIKipHOI BEHW HOTHY 3a0e3Ieduye Kpalluii CTPYKTYpHU i Mexa-
HIYHUWIA 3aXUCT CTIHKW BeHU. BukopucTaHHs MeToauKu n-touch Moxe BUSBUTH (DYHKLIOHAJIBbHY HadilfHICTh BEHO3HOTO
IIYHTA, 1110 MOXHAa MOPiBHSITH 3 BHYTPILITHBOIO IPYTHOIO apTePi€io.

Karouoei caosa: aopmoxoponapre wiynmyeants, no-touch mexuika euoireHHs eaukoi niOwKipHoi 6eHu cmezHo8oi Kicmku,
CMAaHOapmHa Memoouxa 6UOineHHs 6eAUKol NIOWKIPHOI 8eHU HO2U, MYAbMUCYOUHHE YDPAICCHHS KOPOHAPHUX apmepiil, iuemiuHa
Xxeopoba cepuys, Xipypeiuna peeacKyiapusayis, amepockaepos.
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CpaBHeHHe PYHKLMOHANbHOW HAAEXXHOCTU BEHO3HOIO LUYHTA, BblAE/IEHHOIO
no Metoauke no-touch npu onepaunn aOPpTOKOPOHAPHOrO LWYHTUPOBAHMS,
M BHYTPEHHEN rpyaHoi apTepumn

Crykos 0. 10., Pynenko C. A., Cokyp C.A., PyoeHko M. J1.
Y «<HauMoHanbHbIA MHCTUTYT CepAEYHO-COCYANCTON Xmupyprim nmenn H. M. AMocosa HAMH» (Kues)

B cratbe npeacraBieH 0030p IMTepaTyphl, JOKa3bIBAIOIIMMI IPEUMYIIECTBO METOIMKY NO-touch BbAeeHUS O0JIbIIION
MOAKOXHOM BEHBI HOTH TIPU OMepalii a0PTOKOPOHAPHOTO ITYHTUPOBAHUSI 110 CPaBHEHUIO CO CTAHAAPTHOM METOAMKOM
B CHIDKCHUM YaCTOThI HapyIlIeHUsT (PYHKIIMY BEHO3HBIX IITYHTOB B paHHEM, CPETHEM UM OTIaJIEHHBIX CpOKax TocJjeornepa-
LIMOHHOTO nepuoja. JleraabHo onrcaHbl NaTOGU3UOJOTUYECKEe MEXaHU3Mbl TPOMO03a BEHO3HOTO 1IIyHTa MPY UCTIOJb-
30BaHUM CTAHAAPTHOM METOAVKY BbIIEICHUS OOJIBIION MOAKOXHON BEHbI HOTHU.

Ienp paGoThl — aHAINM3 TUTEPATYPHBIX JAHHBIX TS ONITUMAIBHOTO BHIOOPA ITYHTA TTPU MYJBTHCOCYAMCTOM TTOpaXke-
HUU KOPOHAPHBIX apTEPUid.

BoiBoapl. No-touch MeTonuka BelaeaeHUAS OOJIBILION MOIKOXHON BEHbI HOTH MPU OMepaliii aOpPTOKOPOHAPHOTO IYH-
TUPOBaHUS OOECIIEUUBAET JIYUIIYIO CTPYKTYPHYIO U MEXaHMUYECKYIO 3alllUTy CTEeHKU BeHbI. Kcronb3oBaHMEe METOAUKU
no-touch MoXeT BBISIBUTH (DYHKIMOHAIBHYIO HalleKHOCTh BEHO3HOTO IIYHTA, COMOCTABUMOTO C BHYTPEHHE! TpyaHOM
aprepueit.

Karouesnie caosa: aopmokoponapHoe wiynmuposatue, mexHuka no-touch evioesenus 004buloll NOOKOICHOU BeHbl HORU,
cmanoapmuas Memoouks gvloeserust 60460l NOOKOICHOU 8EHbL HOU, MYAbMUCOCYOUCOe NOPAdlCeHUEe KOPOHAPHbIX apmepull,
uuiemuyeckas 601e3Hb cepoya, Xupypeuueckas pesackyiapu3ayus, amepockiepos.



