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INTRODUCTION

For the management of acute limb ischemia (ALI) and 
multilevel arterial occlusive diseases, distal bypass using a 
vein graft has been considered a mainstay due to the long-
term durability in selected patients with an acceptable 
saphenous vein conduit and comorbid conditions [1,2]. In 
these cases, the great saphenous vein (GSV) has been re-
garded as the first choice for bypass conduits. However, the 
use of the GSV may be limited due to small caliber, previ-
ous harvest, and varicose degeneration of various extents. 
Traditionally, it is recommended that varicose vein grafts 
not be used for bypass conduits because of the risk of im-
mediate rupture or long-term aneurysmal change [3,4]. 
However, a few case studies have been reported with suc-
cessful varicose autogenous vein graft results [5,6]; there-

fore, it is difficult to draw firm conclusions about varicose 
vein grafts currently. Here, we describe our treatment and 
surgical consideration of a patient who presented with ALI 
due to prosthetic graft occlusion and received femoro-tib-
ioperoneal trunk bypass using a varicose autogenous graft.

CASE

A 61-year-old male complained of right leg rest pain 
that had persisted for 5 hours. His medical history was 
significant for hypertension, diabetes mellitus, hyperlipid-
emia, and 40 years of smoking. Thirteen months ago, he 
had received a right femoropopliteal bypass to the below-
knee popliteal artery with an ipsilateral reversed GSV due 
to his first toe ulcer at another hospital. However, the next 
day, the vein graft had occluded, and he received the same 
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bypass surgery with a prosthetic graft. One month ago, 
the prosthetic graft had also occluded, and he received a 
thrombectomy with distal patch angioplasty using polytet-
rafluoroethylene (PTFE). Before presenting to our hospital, 
he had visited another hospital due to right leg pain and 
undergone duplex ultrasonography (DUS). On DUS, the 
prosthetic graft had re-occluded, and, thus, he had been 
transferred. Therefore, we suspected that this patient’s 
symptoms were associated with ALI due to thrombotic oc-
clusion of the PTFE graft in the setting of previous chronic 
limb-threatening ischemia (CLTI).

On physical examination, the right femoral pulse was 
palpable but no pulsation was noted at the ankle. Both calf 

varicosities were also noted. Computed tomography (CT) 
scans revealed a long-segment femoropopliteal occlusion 
with prosthetic graft occlusion (Fig. 1). Urgent right femo-
ro-tibioperoneal trunk bypass was planned under general 
anesthesia due to rest pain and a history of operation in this 
patient. However, the ipsilateral GSV had already been har-
vested for previous bypass surgery and a preoperative DUS 
evaluation revealed that the left GSV was complicated with 
varicose veins. The diameter of the left GSV was approxi-
mately 5 to 7 mm with some aneurysms measuring up to 9 
mm, and reflux was noted in the whole length of the GSV 
(Fig. 2). The right small saphenous vein also demonstrated 
reflux, and there were no other appropriate arm veins for 
femoro-tibioperoneal trunk bypass. Therefore, we decided 
to use the left varicose GSV graft for bypass for limb sal-
vaging instead of a prosthetic graft because tibioperoneal 

Fig. 1. Preoperative computed tomography angiography 
demonstrated long-segment femoropopliteal occlusion 
with total graft occlusion (white arrows). The stump of the 
previous distal anastomosis was located at the below-knee 
popliteal artery (arrowhead).

Fig. 2. Preoperative duplex ultrasonography for saphenous 
vein evaluation. The diameter of the left great saphenous 
vein (GSV) was about 5 to 7 mm, and reflux was noted in 
the whole length of the GSV.
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Fig. 3. Serial follow-up images 
of computed tomography angi-
ography (CTA) and duplex ultra-
sonography (DUS). One segment 
of the valve cusp in the great 
saphenous vein demonstrated 
progressive aneurysmal dilata-
tion during follow-up (arrow) 
and a further hypertrophied 
valve cusp (arrowhead). (A) Post-
operative CTA; (B) posterior view 
of postoperative CTA; (C) CTA 
1 year after operation; (D) DUS 
3 years after operation; and (E) 
DUS 6 years after the operation.
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trunk bypass was expected. While the vein graft was gently 
dilated with heparinized saline, one segment of aneurysmal 
dilatation was repaired with aneurysmorrhaphy by a plica-
tion suture. The remaining varicose vein graft was used at 
full length without splicing. As the whole length of the GSV 
demonstrated reflux, the harvested GSV was anastomosed 
in a non-reversed translocated fashion, and the graft was 
tunneled subcutaneously after proximal anastomosis. Val-
vulotomy was not performed.

The postoperative clinical course was uneventful and 
the rest pain disappeared immediately after the operation. 
The patient was discharged 7 days after operation, and the 
ankle-brachial index increased to 1.09 before discharge. An-
tiplatelet therapy consisted of dual therapy with aspirin and 
clopidogrel for one year, followed by aspirin monotherapy. 
He has been doing well during the 72 months of follow-up 
without recurrent symptoms or revision operation, and the 
follow-up images showed a favorably patent bypass graft 
(Fig. 3). The diameter of the GSV at the valve cusp adjacent 
to knee showed mild aneurysmal changes on CT scan mea-
suring 9.4 mm immediately postoperatively, 10.8 mm at 1 
year, 11.6 mm at 3 years, and 13.4 mm at 6 years on follow-
up imaging (Fig. 3).

DISCUSSION

In general, bypass using a varicose autogenous vein graft 
has been considered to be complicated with aneurysmal 
dilatation and subsequent rupture. Therefore, many vascular 
surgeons are reluctant to use varicose vein grafts for bypass 
surgery. Few reports have demonstrated the immediate rup-
ture or late aneurysmal degeneration of a varicose vein graft 
during follow-up [4]; however, the exact incidence and risk 
factors of aneurysmal dilatation of a varicose vein graft has 
not been well studied at this point. In cases with above-knee 
bypass surgery, a prosthetic graft is considered an alternative 
acceptable bypass conduit if there are no possible vein con-
duits with comparable long-term patency. In contrast, if the 
distal anastomosis of the bypass graft is to be made in the 
below-knee arteries, the results of prosthetic graft patency 
are considered to be poor. Therefore, guidelines recommend 
the saphenous vein graft as a conduit for bypass of this re-
gion [1,2]. In patients needing bypass surgery for CLTI and 
complex peripheral arterial occlusive diseases with no ac-
ceptable bypass conduit except a varicose vein, the decision 
for a prosthetic graft with distal modification or varicose 
autogenous vein graft is controversial and must be made ac-
cording to surgeons’ preference and patients’ condition.

In our case, there were some notable points for discus-
sion. First, follow-up duration was relatively long. Most of 
the anecdotal case reports regarding a varicose vein graft 

reported short to mid-term results regarding the patency 
and aneurysmal changes [5,6]. However, the most important 
concern in using a varicose autogenous vein graft was late 
aneurysmal dilatation and subsequent rupture. We followed 
up this patient with radiologic imaging for 72 months. Dur-
ing the follow-up period, the vein graft was widely patent 
without stenosis, and revision operation had not been nec-
essary. However, one GSV segment at the valve cusp near 
the knee joint showed progressive mild aneurysmal dilata-
tion. Therefore, the varicose autogenous vein graft may be a 
viable option in selected patients without other appropriate 
autologous veins for revascularization; however, long-term 
follow-up is mandatory for the development of late aneu-
rysmal changes. There are currently no specific recommen-
dations about the technique and time for revision surgery. 
However, thrombus formation within aneurysmal changes 
can be an indication for revision since it can be a source 
of distal embolization, such as popliteal artery aneurysms. 
Second, the preferred location of the vein graft can be sub-
cutaneous rather than the usual intermuscular location. As 
shown in this case, although not significant, one segment 
at the valve cusp of the varicose vein graft demonstrated 
progressive aneurysmal change over the 6 years of follow-
up. Compared with intermuscular locations, subcutaneous 
bypass grafts have some benefits such as monitoring graft 
patency and aneurysmal changes. In addition, if aneurysmal 
dilatation needs revision operation, it is easier to approach 
and can even be performed under local anesthesia.

There exists another technical point for using the vari-
cose autogenous vein graft for bypass surgery. In general, a 
vein graft can be used in 3 different configurations; in situ, 
reversed, and non-reversed translocated fashions. However, 
in situ bypass should not be performed in patients with the 
varicose GSV. To prevent vein graft aneurysm and rupture, 
all vein segments should be inspected thoroughly, and any 
aneurysmal changes or weak valve areas should be repaired. 
In addition, blind valvulotomy is at high risk of injuring 
the aneurysmal vein segments. Therefore, varicose vein 
grafts can be used in a reversed configuration [7] or a non-
reversed translocated fashion as in the current case. In our 
case, preoperative DUS demonstrated reflux in the whole 
length of the GSV. During the operation, heparin solution 
was flushed through the proximal end of the GSV near the 
saphenofemoral junction after harvesting the contralateral 
GSV. During this process, it was determined that there was 
no interference in blood flow, and, thus, bypass surgery 
was performed in a non-reversed fashion with the advan-
tage of a better size match. After proximal anastomosis, 
pulsatile arterial flow was demonstrated at the distal end of 
the vein graft; therefore, we did not perform valvulotomy. 
However, the vein being varicose does not mean that all 
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the valves in the GSV show reflux, and refluxed valves also 
have cusps which may interfere with the flow. Therefore, 
careful inspection for adequate flow is important and ad-
ditional valvulotomy may be necessary in cases with non-
reversed transposed varicose vein grafts.

There have been a few reports regarding the reinforce-
ment of the varicose vein graft for bypass surgery. Minor 
limited dilatation of the varicose vein can be corrected by 
plication, tuck stitching, and resection with anastomosis. 
Furthermore, prosthetic external reinforcement can be ap-
plied to all or a part of the vein graft depending on the ex-
tent of venous dilatation [4,8-10]. Recently, Neufang et al. 
[4] reported good late graft patency and limb salvage (54% 
primary patency and 83% limb salvage rate at 5 years) 
combined with a low rate of late vein graft degeneration 
using external PTFE reinforcement of varicose autologous 
vein grafts. In addition, Carella et al. [9] reported accept-
able patency and amputation-free survival (57% primary 
patency and 86% amputation-free survival at 2 years) us-
ing a polyester external mesh. In our case, we did not use 
an external mesh or prosthetic graft for reinforcement 
because aneurysmal dilatation of the GSV was thought not 
to be severe in the operative field. However, mild progres-
sive dilatation of one segment of the valve cusp was noted 
during follow-up. Therefore, external reinforcement using 
a prosthetic mesh or graft may be helpful in preventing late 
aneurysmal changes, especially in the valve cusp if varicose 

veins are used for bypass surgery. 
In summary, if there are no other appropriate autologous 

veins for revascularization, a varicose autogenous vein graft 
may be a useful option for limb salvage in selected patients 
with severe ischemic symptoms and multilevel arterial oc-
clusive disease.
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