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ABSTRACT

Chronic venous disease is strongly associated with mor-
bidity and leads to considerable medical costs. Therefore, 
its clinical significance is very important. Currently, iliac 
vein stenting is the first treatment option for chronic venous 
disease due to iliac vein obstruction. For iliac vein stenting, 
ipsilateral femoral or popliteal vein access is common. How-
ever, great saphenous vein access may be a good alternative 
if there is obstruction in the ipsilateral femoropopliteal vein. 
Until now, there has been no reported case of successful iliac 
vein stenting using great saphenous vein access. We report 
the first successful case of iliofemoral vein stenting from great 
saphenous vein access.

INTRODUCTION

Endovenous stenting in patients with chronic iliofemoral 
vein obstruction is a proven therapy with its therapeutic effi-
cacy and safety [Neglen 2007; Raju 2009b; Raju 2010; Razavi 
2015; Wen-da 2016]. In general, a stent is inserted through 
ipsilateral femoral or popliteal vein access into the iliac vein 
lesion. This is the first case of successful iliofemoral vein stent-
ing through ipsilateral great saphenous vein (GSV) access due 
to the occlusion of the ipsilateral femoropopliteal vein.

CASE

Six months ago, a 31-year-old man came to our hospi-
tal because his left leg edema had worsened after a traffic 
accident (Figure 1). He had a history of left leg muscle rup-
ture and hematoma after leg stretching a year ago. Chronic 
phlebitis of left iliac vein and chronic deep vein thrombosis 
of the left femoropopliteal vein was a cause for concern on 
the CT scan. We performed embolectomy for left common 
femoral vein (LCFV), because a significant amount of 
thrombosis was a cause for concern on the CT scan. How-
ever, the LCFV was almost closed; only a small amount of 
blood clots was removed. He was discharged with rivaroxa-
ban 15 mg/day. After discharge, he continued complaining 
of his left leg swelling; at this time, we decided to treat the 
patient with endovascular treatment (EVT). A CT scan was 

done once again; a severely thinned left iliac vein (LIV), 
left femoral vein (LFV), and left popliteal vein (LPV), and 
a huge left great saphenous vein (LGSV) were seen (Figures 
2A–2C). In a 3D reconstruction image, we found a huge 
LGSV drained to the femoral vein at the saphenofemoral 
junction (SFJ) and collateral veins (Figure 3). Because of the 
thinning of the left femoral and popliteal veins, it was con-
sidered impossible to use these veins as an access. There-
fore, we decided to approach the left iliofemoral vein lesion 
through the giant LGSV.

The patient was placed in the supine position for EVT. 
First, the retrograde approach through the right common 
femoral vein was done. A 0.018-inch guidewire with Rubi-
con support catheter (Boston Scientific Corporation, 
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Figure. 1. Left leg edema had worsened after a traffic accident.
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Marlborough, MA, USA) was advanced through the LIV and 
placed in the left superficial femoral vein (LSFV). The 0.018-
inch guidewire was changed to 0.014-inch guidewire. Then, 
for the antegrade approach, the LGSV was punctured with a 
micropunture needle under ultrasound guidance. The 0.014-
inch guidewire was passed up to the LCFV from the LGSV 
(Figure 4A). We injected the contrast agent through a CXI 
support catheter (Cook Medical, Bloomington, IN, USA) 
and confirmed the successful entry into the LCFV via the 
LGSV (Figure 4B). We captured the retrograde 0.014-inch 

guidewire with the CXI support catheter (Cook Medical,) 
(Figure 4C). After retrograde wire externalization, an ante-
grade venogram showed chronic total occlusion of the LIV 
and the LCFV with collateral veins (Figure 4D). Balloon 
dilatations were done by a 4 mm × 120 mm balloon (Armada 
18, Abbott Vascular, Santa Clara, CA, USA) at LIV and a 3 
mm × 120 mm balloon (Armada 18, Abbott Vascular) at the 
LCFV (Figures 5A, 5B). After balloon angioplasty, venous 
flow was not improved (Figure 5C). Therefore, self-expand-
able metallic stents were deployed across the occluded seg-
ment of the vein. A 7 mm × 40 mm stent (Absolute pro LL, 
Abbott Vascular) was inserted at LCFV and a 6 mm × 150 
mm stent (Supera, Abbott Vascular) was inserted at the LIV 
(Figures 6A, 6B). Adjuvant balloon angioplasty followed. 
After stenting, the venous flow was significantly improved 
(Figure 6C), and also the patient’s left leg was noticeably less 
swollen.

Figure. 2. Lower extremity CT scan: severely thinned LCIV, LCFV, and 
LPV compared to right leg veins and a huge LGSV were seen. RCIV, 
right common iliac vein; LCIV, left common iliac vein; RCFV, right com-
mon femoral vein; LCFV, left common femoral vein; LPV, left popliteal 
vein; LGSV, left great saphenous vein.

Figure. 3. Lower extremity CT scan (3D reconstruction image): a huge 
LGSV was drained into the femoral vein via the SFJ, and collateral veins 
were developed. LGSV, left great saphenous vein; SFJ, saphenofemoral 
juntion.
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DISCUSSION

Chronic venous disease (CVD) is defined as “(any) 
morphological and functional abnormalities of the venous 
system of long duration manifested either by symptoms and/
or signs indicating the need for investigation and/or care” 
[Eklof 2009]. Patients can present with signs and symptoms 
ranging from mild leg pain to skin changes, venous clau-
dication, or ulceration [Seager 2016]. Most CVD cases are 
caused by a nonthrombotic (primary or idiopathic) or post-
thrombotic (secondary) cause. Either type includes reflux, 
obstruction, or a combination of the two, which is most 
common [Raju 2009a]. Chronic obstruction of the iliac vein, 

which is the common outflow tract of the lower limb, can 
cause severe symptoms because of insufficient compensa-
tion by a collateral vein [Neglen 2007]. Venovenous bypass 
has been the standard in treating chronic iliac vein obstruc-
tion [Raju 2009b, Raju 2010]. However, endovenous stent-
ing is the current treatment of choice in chronic iliac vein 
obstruction [Mussa 2007]. Previous studies demonstrated 
the efficacy and safety of iliofemoral vein stenting for CVD 
in both post-thrombotic syndrome and nonthrombotic iliac 
vein lesions [Neglen 2007; Raju 2009b; Raju 2010; Razavi 
2015; Wen-da 2016]. 

For iliofemoral vein stenting, antegrade venography 
is essential to determine the degree, length, and site of 
obstruction and confirm the stent dilatation and lesion 
coverage [Mussa 2007]. For the antegrade approach in a 
usual situation, low thigh access including ipsilateral femo-
ral or popliteal vein is necessary to allow stent deployment 
up to and below the inguinal ligament. However, in this 
patient, femoral or popliteal vein access was not feasible 
because of thinning. Given that the GSV originates from 
the dorsal venous arch in the foot and travels anteriorly 
to the medial malleolus and ascends along the antero-
medial area of the calf and into the thigh and drains into 
the common femoral vein via the SFJ, we decided to use 
the GSV as an access [Black 2014; Baliyan 2016]. Previ-
ously, small saphenous vein (SSV) and posterior tibial 
vein (PTV) access in catheter-directed thrombolysis of 
acute entire limb deep vein thrombosis has been reported 
[Liu 2018]. However, there has been no report of an 
approach through the GSV in iliofemoral vein stenting of  
CVD patients. 

In limbs with primary nonthrombotic disease, the 
obstructive lesions commonly occur in both the iliac vein 
and femoral vein. Raju et al reported the frequent stenting 
of the entire iliofemoral vein segment in their study [Raju 
2010]. GSV can be a good alternative for access when femo-
ral vein obstruction is accompanied by iliac vein obstruction. 
GSV access has several advantages compared to conventional 

Figure. 4. A 0.014-inch guidewire was passed up to the LCFV from the 
LGSV (A). We confirmed the successful entry of the microcatheter into 
the LCFV via the LGSV by injecting contrast medium (B). We captured 
the retrograde 0.014-inch guidewire with a microcatheter (C). An an-
tegrade venogram showed chronic total occlusion of the LIV and the 
LCFV with collateral veins (D). LCFV, left common femoral vein; LGSV, 
left great saphenous vein; LIV, left iliac vein.

Figure. 6. A 7 mm × 40 mm stent was inserted at the LCFV (A), and 
a 6 mm × 150 mm stent was inserted at the LIV (B). Adjuvant balloon 
angioplasty followed. After stenting, the venous flow was significantly 
improved (C). LCFV, left common femoral vein; LIV, left iliac vein.

Figure. 5. Balloon dilatations were done by a 4 mm × 120 mm balloon 
at the LIV (A) and a 3 mm × 120 mm balloon at the LCFV (B). After 
balloon angioplasty, venous flow was not improved (C). LCFV, left com-
mon femoral vein; LIV, left iliac vein.
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popliteal vein access. GSV access can reduce patient discom-
fort because the patient does not need to be in the prone 
position for a long time and the probability of hematoma 
formation due to arterial puncture is low. Liu et al reported 
catheter-directed thrombolysis of acute entire limb deep 
vein thrombosis from SSV or PTV access. In their study, 
SSV access showed some limitations. First, the stent deliv-
ery rod is short and requires an extra common femoral vein 
access to deploy the stent at the iliac vein lesion. Second, 
there is anatomic variation in the saphenopopliteal junction, 
which makes access to the deep vein area difficult via SSV 
[Liu 2018]. In this regard, iliofemoral vein stenting through 
SSV seems unsuitable.

CVD patients commonly have diffuse occlusion through-
out the lower extremity vein. Therefore, it is important to 
plan for access by analyzing lower extremity CT scans before 
EVT. The GSV access is safe and feasible in stenting of 
chronic iliofemoral vein obstruction.

CONCLUSION

Iliofemoral vein stenting is effective and safe to treat 
chronic iliofemoral vein obstruction. The GSV access is safe 
and feasible for iliofemoral vein stenting.
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