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The importance of saphenous vein valves (SVVs) in grafts for arterial bypass.

Imaging of SVVs.

In the June issue of Scientific Reports, Nakahara et al reported on the identification of saphenous vein

valves in the thigh (1). A prototype vertical computerised tomography (CT) scanner with a wide scan range

and high spatial resolution was used to identify the location and numbers of the SVVs without the use of

contrast in volunteers in a standing position. The SVVs were identified by the localized dilatations (valve

sinuses) in the saphenous veins (SVs) rather by direct detection of the valve leaflets. This limitation might

underestimate the number of SVVs. The scans were repeated in those volunteers in a supine position using

an equivalent horizontal scanner which proved less able to identify the SVVs in the absence of the

increased lower limb venous pressure provided by gravity when standing. 

The accuracy of the vertical scanner was validated by scanning cadaveric lower limbs and then filleting the

entire length of the saphenous veins to confirm the numbers and locations of the SVVs macroscopically.

This is the only report of identification of SVVs by vertical CT scanning and without the use of contrast, it is

deemed relatively non-invasive. As the clinical application of vertical CT scanning is limited, this tool

currently seems reserved for research into various aspects of phlebology. The option to increase the

venous pressure with a venous tourniquet around the upper thigh and obtain equivalent accuracy in a

horizontal scanner to that in the vertical scanner was not tested and remains unknown. This would restrict

imaging of the upper portion of the SV in which the distribution of SVVs tends to be highest.

The findings of this study (4 SVVs per thigh, IQR 3-5) are consistent with those of other researchers who

have assessed the number of SVVs in cadavers with averages varying from 3.5 to 5.2 SSVs per thigh (2).

Contrast venography has been shown to underestimate the number of SVVs (3) and ultrasound detection

of SVVs (4) has not been validated against macroscopic identification. This might relate to a perceived
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absence of clinical application. 

Clinical application.

The paucity of reports on the numbers and locations of SVVs reflects the limited clinical application rather

than the importance of this information. The phenomenon of accelerated atherosclerosis is commonly

apparent in SV coronary bypass grafts after seven years following implantation. This atherosclerosis occurs

more severely at the SVV sites (5) (Figure 1.) and suggests that the use of segments of SV free of SVVs

might improve graft durability. However, with four SVVs in the 35 cm segment of the SV from the sapheno-

femoral junction to the knee, a SVV free segment will be of insufficient length for use in standard arterial

bypass surgery. A 35 cm segment is usually harvested for coronary bypass surgery when the SV is used to

revascularise both the circumflex and right coronary territories with aorto-coronary grafts. These grafts are

usually a minimum of 12 cm in length. Although the probability of an SV graft being free of SVVs is low,

there is likely benefit in minimizing the number of SVVs in grafts where possible.

The use of valveless SV grafts to revascularize the circumflex coronary territory as part of a composite

graft configuration from the left internal mammary artery has been reported (6). The identification of the

valveless segment of SV was performed intra-operatively by retrograde cannulation and pressurization of

the vein after harvesting. To obtain a short segment of valveless SV without preharvest imaging to identify

SVVs, it is necessary to harvest twice the length of the SV required for the graft to ensure an adequate

length of valveless SV. With prior knowledge of SVV locations, harvesting of the correct length of SV known

to be free of SVVs can be performed.

Composite coronary bypass grafts with the SV graft inflow from the left internal mammary artery have

shown excellent mid-term patency rates of the SV segments in a randomized trial and observational

studies (7). These findings are likely to increase the use of composite graft configurations that allow use of

short SV segments. The use of short segments of SV has also been reported with other composite coronary

bypass graft configurations where the selection of valveless segments of saphenous veins was possible (8).

Summary.

This contribution by Nakahara et al has expanded the information available regarding the number and

distribution of SVVs. Coronary bypass surgical techniques continue to evolve and this information is timely

and useful to surgeons seeking new methods to improve outcomes.
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Figure 1. Eight year old saphenous vein graft for coronary bypass. The diseased graft has been explanted and filleted
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Figure 1. Eight year old saphenous vein graft for coronary bypass. The diseased graft has been explanted and filleted

longitudinally to demonstrate the atheromatous disease. Arrows indicate sites of saphenous vein valves where the atheromatous

disease appears most severe.
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