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INTRODUCTION

Subintimal recanalization is an established option for the 
treatment of chronic critical limb ischemia when other tech-
niques fail or are unavailable (1). The primary limitation to suc-
cessful subintimal recanalization is failure to re-enter the true 
lumen after subintimal crossing of the occlusion. Reentry of the 
true lumen distally from an antegrade access point is impossible 
in up to 20% of patients (2). In these cases, the subintimal arterial 
flossing with antegrade-retrograde intervention (SAFARI) tech-
nique or reentry devices are useful alternatives.

The SAFARI technique can be achieved via popliteal, dorsalis 
pedis, or posterior tibial approaches (3-5). However, the retro-
grade approach is occasionally limited by failure to reenter the 

true lumen especially in patients with prior bypass graft, due to 
scarring induced by the previous operation (6).

Previous studies have shown variable success rates of 50 to 
100% for re-entry devices in the treatment of infra-inguinal ar-
terial occlusive diseases (2, 7, 8).

In this report, we used a retrograde target balloon with an an-
tegrade Outback catheter, in order to gain access to the patient’s 
distal artery.

CASE REPORT

A 76-year-old male who underwent left-side fem-pop bypass 
surgery 3 years prior (referred to hereafter as ‘previous bypass 
graft’) presented with left calf pain. Diagnostic CT angiogram 
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revealed total occlusion of the left fem-pop bypass graft. A stent 
was already inserted in the distal part of the bypass graft at an-
other hospital. The patient underwent another fem-pop bypass 
(referred to hereafter as ‘new bypass graft’) that was connected 
to the distal popliteal artery just above the origin of the anterior 
tibial artery. Three days after the surgery, the patient complained 
of a cold sensation in the left foot and exhibited a weak pulse. 
Doppler sonography indicated occlusion of the new fem-pop 
graft. Thus, we considered endovascular recanalization of the 
thrombosed bypass graft.

After local anesthesia with lidocaine injection, an 8 Fr vascular 
sheath (Arrow International, Reading, PA, USA) was inserted in 
the left common femoral artery using an antegrade approach.

On diagnostic angiography, total occlusion of both fem-pop 
bypass grafts was noted. Neither the popliteal artery, nor the 
peroneotibial trunk was clearly observed. The posterior tibial ar-
tery reconstituted by collateral vessels was the only artery sup-
plying the left foot (Fig. 1).

First, we tried to recanalize the previous fem-pop bypass graft.
Suction thrombectomy using an 8 Fr guiding catheter (Boston 

Scientific Corporation, Natick, MA, USA) was used for the throm-
bus in the graft and the stented segment, followed by balloon 
dilatation with a 6-mm × 15-cm balloon catheter (Boston Scien-
tific Corporation) for the multiple stenoses in the stented seg-
ment. Next, we attempted to pass a wire through the popliteal 
and tibioperoneal trunk occlusion site using a Rubicon catheter 
(Boston Scientific Corporation) with V14 wire (Boston Scientif-
ic Corporation), but this attempt failed. We re-attempted with 
Astato 30 wire (Asahi, Burlington, MA, USA) without success 
(Fig. 2).

Since we failed to recanalize the previous fem-pop bypass graft, 
recanalization of the new fem-pop bypass graft was considered. 
Surgical cut-down was performed at the left common femoral 
artery puncture site. Then, surgical thrombectomy was per-
formed with a 6 Fr Fogarty catheter (Edwards Lifesciences, Ir-
vine, CA, USA) and aspiration thrombectomy followed with an 
8 Fr guiding catheter for remnant thrombus. We attempted wire 
passage through the popliteal and tibioperoneal trunk occlu-
sion site.

After 2 failed attempts to gain access to the occluded popliteal 
and tibioperoneal trunk, an antegrade and retrograde approach 
was considered. After local anesthesia with lidocaine injection, 

the ankle portion of the posterior tibial artery was punctured 
with a 21 G micropuncture needle (Cook Medical, Blooming-
ton, IN, USA). A Rubicon catheter was inserted directly through 
the puncture site without using any sheath; and V14 wire was 
used to pass the popliteal and tibioperoneal trunk occlusion site. 
However, the retrograde intraluminal approach to the occlusion 
area also failed. During negotiation, the wire entered the extra-
vascular space, probably through the scar tissue caused by the 
previous operation.

It appeared impossible to pass the wire through the occlusion 
area, hence, we inserted a 3-mm × 2-cm balloon catheter (Bos-
ton Scientific Corporation) through the retrograde access site of 
the posterior tibial artery into the extravascular space adjacent 
to the occluded tibioperoneal trunk over the guide wire. Ex-
traluminal position of the balloon catheter was confirmed by ir-
regular spread of contrast material into the soft tissue, which 
was injected through the tip of the balloon catheter.

Since the previous bypass graft had a straighter course with 
distal arteries than the new bypass graft, we introduced the Out-
back catheter (Lumend, Redwood City, CA, USA) by an ante-
grade approach through the previous graft. Subsequently, the 
Outback catheter was placed at the level of the balloon catheter 
that was inserted by a retrograde approach.

We then targeted the balloon catheter under fluoroscopic 
guidance (Fig. 3). This was successful upon the first pass, and a 
300-cm 0.014 ATW wire (Cordis, Miami, FL, USA) was intro-
duced through the Outback needle into the posterior tibial ar-
tery. First, we tried to pass a 3-mm-diameter balloon along the 
ATW wire, but this was impossible. So, a 1.5-mm × 2-cm bal-
loon was used to dilate the occlusion site followed by 3-mm × 
10-cm balloon dilatation. Despite balloon dilatation, successive 
recoiling was noted, so a 5-mm × 10-cm Viabahn stent (W. L. 
Gore & Associates, Flagstaff, AZ, USA) was inserted in the oc-
cluded area. Balloon dilatation was performed with a 4-mm × 
2-cm balloon catheter at the proximal portion of the Viabahn 
stent and with a 3-mm × 2-cm balloon catheter at the distal por-
tion of the stent. After successful hemostasis of the femoral arte-
riotomy site with surgical repair, the 2 vascular sheaths were re-
moved. Hemostasis of retrograde access site at the distal portion 
of the posterior tibial artery was performed with manual com-
pression for 5 minutes. CT angiography taken 8 days after the 
procedure indicated markedly improved vascular flow through 
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the Viabahn stent (Fig. 4).

DISCUSSION

Endovascular treatment has been adopted as an alternative to 
traditional fem-pop bypass surgery for superficial femoral artery 
occlusion. However, chronic occlusions are a serious technical 
challenge for endovascular interventional radiologists using 
conventional guide wires and catheters.

Failure to place the guidewire into the patent artery distal to 
the occlusion after intraluminal or subintimal passage, is the 
most frequent cause of unsuccessful recanalization (9). A reen-
try device such as the Outback catheter can mediate access to 

the true lumen and facilitate successful endovascular treatment 
of chronic total occlusions.

However, even with reentry devices, recanalization of CTOs is 
impossible when access cannot be gained to the patent true lu-
men. Previous studies have shown variable success rates of 50 to 
100% with these re-entry devices in the treatment of infraingui-
nal CTO (2, 7, 8).

SAFARI technique is the other way to overcome failure of con-
ventional endovascular techniques in these situations. It involves 
a retrograde wire approach from the distal puncture site, which 
usually facilitates wire passage through the occlusion site. How-
ever, this approach is not always successful in clinical practice, es-
pecially in patients with prior bypass graft, because of the scar-

Fig. 1. On initial diagnostic angiogram, the old and new fem-pop by-
pass grafts are not visualized due to complete occlusion with throm-
bosis. Popliteal artery and tibioperoneal trunk are also totally occluded. 
Anterior tibial artery is completely occluded at upper calf level con-
taining some amount of thrombosis in the lumen (black arrow). The 
posterior tibial artery (white arrow) reconstituted through collateral 
branches supplies the foot.

Fig. 2. Old fem-pop bypass graft (long black arrow) and new fem-pop 
bypass graft (long white arrow) are recanalized with Fogarty balloon 
and suction thrombectomy, respectively. However, multiple trials to 
pass the wire through occluded tibioperoneal trunk (short black arrow) 
failed. Some contrast material is noted in the extravascular space 
(short white arrow) through the perforation that was made during at-
tempts at passing the wire through the occluded segment.
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ring induced by previous operations (6). In this case, a wire 
inserted retrograde from the posterior tibial artery failed to cross 
the total occlusion site. During negotiation of the wire, the vessel 
was even perforated and the wire ended up in the extravascular 
space.

Previously, Bozlar et al. (6) reported an Outback catheter-as-
sisted SAFARI technique, in which the Outback catheter was 
used in an antegrade fashion from the true lumen, in order to 
gain access to the subintimal space. They introduced the Out-
back catheter through an antegrade access point in the left limb 
of the aortobifemoral graft and targeted the retrograde advanced 
4 Fr angiographic catheter that was located in the subintimal 
space. We used a target balloon, as compared to a 4 Fr catheter in 

the previous case as a target for the Outback catheter. Although 
they successfully entered the subintimal space upon the first 
pass, this would have been a challenge based on the small size of 
the subintimal space where the 4 Fr catheter was located. Expan-
sion of a balloon in the target space, as in our case, facilitates 
easier targeting with the Outback catheter. It is also very easy to 
determine whether Outback needle puncture is accurate by 
monitoring perforation of the balloon. Furthermore, Bozlar’s et 
al. technique was not possible in this case, since the retrograde 
advanced wire was not in the subintimal space, but instead in 
the extravascular space surrounding the scar tissue induced by 
the previous operation. This space was insufficient for angio-
graphic catheter placement and the target space was attained 

Fig. 3. Retrograde inserted 3 mm × 2 cm balloon catheter through 
posterior tibial artery access route at the ankle level (long black arrow) 
was targeted with Outback reentry catheter (long white arrow), which 
was inserted through recanalized old fem-pop bypass graft. Spillage 
of some contrast material from the balloon catheter into the adjacent 
soft tissue (short white arrows) right after accurate puncture of the 
balloon with Outback catheter, suggests that the balloon was located 
in the extravascular space instead of the subintimal space.

Fig. 4. On follow-up CT angiogram taken 8 days after procedure, good 
blood flow is visualized in the recanalized old fem-pop bypass graft 
(white arrow). Viabahn stent graft (black arrow) inserted through pre-
vious occluded segment is also highly patent, supplying good blood 
flow to the posterior tibial and peroneal arteries.
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only after balloon dilatation.
In this case, a Viabahn stent graft was used instead of a bare 

metal stent since the wire passage was achieved through the ex-
travascular space and the occlusion was located in a portion that 
is easily bent with leg movement. Due to discrepancy of the lu-
minal diameter between fem-pop bypass graft and Viabahn 
stent graft, Viabahn stent graft insertion was followed by bal-
looning with 3 mm diameter balloon for all length of the graft 
with a 4 mm balloon catheter for the proximal portion where 
the Viabahn stent graft was located in the lumen of fem-pop by-
pass graft.

Kirk et al. (10) previously reported cases of successful extraan-
atomical recanalization of occluded superficial femoral arteries 
using the Outback device. The vessel was perforated during sub-
intimal angioplasty and they used the Outback device from the 
extravascular space to reach the distal true lumen and deployed 
a Viabahn stent graft. This technique is possible without a distal 
target for the Outback device, as in our case, because of the large 
patent distal femoral artery lumen. According to Kirk et al. (10), 
this procedure has some advantages. First, prolonged patency of 
the endograft is expected because of the outside location of cal-
cification. Second, this procedure does not require open surgery. 
Extraanatomical stent graft deployment has great potential to 
bridge occluded vessels, even in cases where there is failure to 
achieve anatomical access (intra-luminal or subintimal) to the 
vessel, without surgical excision.

There are some limitations to the reported approach. This 
technique is considerably more complex and expensive than 
conventional angioplasty. Targeting the balloon catheter in the 
extravascular space with the Outback device has the potential 
risk of damage to other structures, such as adjacent veins and 
nerves.

In conclusion, when the antegrade-retrograde approach for 
managing CTO fails, placement of an extraanatomical stent 
graft using a balloon-targeted Outback reentry catheter might 
enable formation of a bridge across the occluded vessels, espe-
cially for patients with a history of bypass surgery.
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풍선 카테터를 타겟으로 이용한 대퇴-오금동맥의 Bypass Graft의 
내막밑 재소통술

곽정원 · 정환훈* · 이승화 · 염석규 · 차상훈

Subintimal arterial flossing with antegrade-retrograde intervention (이하 SAFARI) 기법은 통상적인 혈관내 치료가 불가

능한 심한 말초동맥 질환의 치료에 효과적인 것으로 알려져 있다. 이 증례에서는 SAFARI 기법으로도 효과적인 재개통이 

불가능했던 대퇴-오금동맥 bypass graft의 폐쇄에 대해 앞방향으로 진행한 Outback 카테터와 역방향으로 진행한 풍선 카

테터를 이용해 성공적으로 재개통술을 시행하였다.
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