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Case Report

Percutaneous Transmural Arterial
Bypass Using the DETOUR System for
Chronic Limb-Threatening Ischemia
with Single-Vessel Runoft

‘ Haris Usman, MD, MS, FACC, FSCAI; Ramzan M. Zakir, MD, RPVI, FACC, FSCAI

Introduction

Chronic limb-threatening ischemia (CLTI) is the most severe
subset of peripheral arterial disease (PAD), manifesting in isch-
emic rest pain, nonhealing wounds and ulcers, and gangrene.!
It is estimated to occur in 20% of patients, with 30% of patients
requiring an amputation, and is associated with a 25% to 35%
mortality.? Many patients with CLTT have long femoropopliteal
lesions >20 cm. Revascularization of these lesions is possible
via either endovascular or surgical methods, with the choice of
strategy dictated by anatomic complexity, conduit availability,
or patient risk factors.** Technically, surgical revascularization
islimited by the absence of an ideal autologous venous conduit
(only 11%-14% of patients), while endovascular intervention in
lesions >20 cm is prone to higher rates of restenosis (~40%-
60% at 3 years).>® For these reasons, up to 20% of patients with
advanced CLTI may be ineligible for conventional revascular-
ization and have an estimated 1-year amputation rate of 45%
and mortality rate of 33%.°

The DETOUR System (Endologix) with percutaneous trans-
mural arterial bypass (PTAB) is redefining the limits of endo-
vascular intervention while simultaneously offering patients
a similar extra-anatomic bypass. This novel technique utilizes
a percutaneous approach to traverse from the proximal su-
perficial femoral artery (SFA) into the parallel femoral vein
with polytetraluroethylene (PTFE)-covered stent grafts that
subsequently re-enter the SFA distal to the diseased segment,
thereby creating a bypass.!® This procedure offers the advantage
of percutaneous access and lower morbidity while simultaneously
providing sustained patency in the context of endovascular
interventions in long lesions." This case report discusses the
utility of the DETOUR System for a patient with poor runoff
and a high risk for limb loss.
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Case Report: Poor Distal Runoff
Post-DETOUR

Background

The patient was an 81-year-old man with type 2 diabetes
mellitus, coronary artery disease, history of coronary artery
bypass grafting (CABG), ischemic cardiomyopathy, left ventric-
ular ejection fraction 30% to 35%, chronic kidney disease with
rest pain, nonhealing ulcer of the medial and lateral plantar
heel regions, and Rutherford Class 5 with a history of left SFA
and popliteal artery stenting. Noninvasive testing revealed an
ankle-brachial index of 0.44 on the left, with severe blunting of
waveforms on pulse volume recording (Figure 1).

Angiography revealed occluded stents from the ostial SFA to
the popliteal artery with single vessel runoff via the peroneal
artery (Figures 2 and 3).

Because the patient had a history of CABG, no suitable vein
for autologous femoropopliteal artery bypass, and a high risk for
surgery given ischemic cardiomyopathy with recent admission
for heart failure, it was decided to proceed with PTAB using the
DETOUR System.

Procedural technique

Access was obtained in the right common femoral artery
(CFA), and an 8F 45-cm sheath was advanced to the contralateral
left CFA. Heparin was given for anticoagulation. Venous access
was obtained in the left posterior tibial vein and a 6F sheath was
inserted. A 9 x 15-mm EN Snare (Merit Medical) was advanced
through the venous sheath to the level of the lesser trochanter.
Selective access was obtained in the left SFA stent and was pre-
dilated with a 5 x 40-mm balloon (Figure 4). An ENDOCROSS
Device (Endologix) was advanced and inserted over a Grand Slam
wire (Asahi Intecc), then advanced to the SFA/profunda bifur-
cation. The C-arm was orientated in the left anterior orientation
projection to superimpose the ENDOCROSS with the snare. The
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FIGURE 1. Pre-percutaneous transmural arterial bypass/ankle-brachial
index/pulse volume recording with severe obstructive disease in the lower
limb extremity.
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ENDOCROSS was fired twice, creating the proximal anastomosis
through the stent into the femoral vein, and a Spartacore wire
(Abbott) was advanced into the vein and captured by the snare
system. The snare system was removed, and the 0.014-inch x
300-cm wire was externalized through the venous sheath and
secured. The ENDOCROSS was removed and re-prepped. A 5 x
40-mm balloon was used to dilate the arterial/venous anastomosis
(Figure 4). The ENDOCROSS was advanced through the proximal
anastomosis into the vein and positioned distal to the occlusion.
The ENDOCROSS was fired once, creating a distal anastomosis
and obtaining access into the popliteal artery. A Spartacore wire
was then advanced into the popliteal artery. The ENDOCROSS
was removed and a 4 x 40-mm balloon was used to re-balloon
the anastomosis.

The tibioperoneal (TP) trunk was more severely diseased than
anticipated, requiring changing to a 0.014-inch Command wire
(Abbott) to cross the heavily diseased segment, and percutaneous
transluminal angioplasty was performed with a 4.0 x 100-mm
balloon. A NaviCross support catheter (Terumo) was advanced
into the peroneal artery, and this was exchanged for a Supra Core
wire (Abbott) to deliver the TORUS Stent Grafts (Endologix). A
5.5 x 200-mm TORUS Stent Graft was positioned 3 cm distal to
the anastomosis and deployed in the popliteal artery (Figure
5). A 6.0 x 200-mm TORUS Stent Graft was deployed and over-
lapped with the prior stent graft, then a 6.7 x 200-mm TORUS
Stent Graft was overlapped and positioned at the SFA profunda
bifurcation. The stent graft was postdilated with a 7 x 60-mm

FIGURE 2. Occluded stents from the ostial superficial femoral artery to
the popliteal artery.
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FIGURE 3. Reconstitution in the popliteal artery with severe disease in
the tibioperoneal trunk and single vessel runoff via the peroneal artery.
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FIGURE 4. Successful crossing from the occluded stent into the femoral
vein through the proximal anastomosis.

balloon in the ostium and a 6 x 40-mm balloon in the remaining
stent graft. Angiography revealed brisk filling down the stent
graft; however, there was significant recoil and luminal stenosis
in the TP trunk (Figure 6). Therefore, a 3.5 x 38-mm Esprit BTK
resorbable stent (Abbott) was deployed in the TP trunk to the

peroneal artery. Final angiography revealed brisk filling down

the stent graft and minimal residual stenosis in the TP trunk and
peroneal artery (Figure 7).

This case highlights several key points. First, we were able to
perform PTAB even though the prior stents were placed extending
into the ostium of the SFA. It was possible to make the proximal
anastomosis through the occluded stent in the proximal SFA to
the femoral vein. The high radial strength of the TORUS Stent
Graft allows for a good durable result in this complex scenario.
Furthermore, this patient had single-vessel runoff via a peroneal
artery that supplies collateral to the dorsalis pedis and plantar
arteries. It is vital to have good quality runoff to ensure patency

of the stent grafts. There was severe disease in the TP trunk that
was successfully treated with an Esprit BTK resorbable scaffold
that led to an excellent result with brisk runoff. The stent graft
has remained patent, demonstrated by positive noninvasive

testing (Figure 8). Notably, the patient’s wounds have healed
and he has remained asymptomatic.

Discussion

Management of long, heavily calcified femoropopliteal
lesions remains challenging in both intermittent claudication
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FIGURE 5. Post TORUS Stent Graft (Endologix) placement in the ostium of
superficial femoral artery.
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FIGURE 6. Suboptimal runoff distal to the TORUS Stent Graft (Endologix).

and CLTI. Surgical revascularization of CLTI is fraught with
clinical limitations due to patient comorbidities but also due
to inadequate conduits. Conventional endovascular approaches
are also prone to restenosis. This case highlights the value of the
DETOUR System as a third option in such scenarios. The tensile
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FIGURE 7. Optimal runoff post Esprit BTK resorbable stent (Abbott) placement.

strength of the PTFE graft offers greater durability across bends
and bypassing severely calcified lesions that are more prone to
restenosis.The primary patency rate in the DETOUR2 study was
81.8%, 67.5%, and 58.2% at 1, 2, and 3 years, respectively, in a
patient cohort that included very challenging lesions with long
occlusions and severe calcification, making PTAB an attrac-
tive option when considering outcomes of other endovascular
therapies in this severe subset." This makes it valuable for the
management of CLTI where limb preservation is paramount and
mortality rates remain high.

Clinical trial and real-world experience demonstrate that
the device can be used safely and effectively in heavily calcified,
fully stented vessels. Additionally, these experiences have also
shown feasibility in single-vessel runoff scenarios where pre-
serving distal perfusion is critical and procedural tolerance for
embolic or flow-limiting complications is low. This speaks to the
uniqueness of this device, where crossing through stent inter-
stices did not impede device delivery or conduit formation, and
no stent-related mechanical complications were observed. This
suggests that prior stenting, even when extensive, should not be
considered a contraindication to the DETOUR System and may
expand treatment options for patients with recurrent in-stent
occlusions. Similarly, by leveraging the extravascular pathway,
the DETOUR System avoids many of the limitations imposed by
calcified plaque morphology, reinforcing its utility in “no-option”
femoropopliteal disease where traditional endovascular tools are
unlikely to achieve durable luminal gain.
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FIGURE 8. Post DETOUR System (Endologix) ankle-brachial index/pulse
volume recording.

Favorable outcomes observed in single-vessel runoff limbs
represent a high-risk cohort in whom distal embolization, flow
disruption, or prolonged ischemia can have outsized clinical con-
sequences. The absence of major periprocedural complications
and the preservation of distal perfusion in this case supports the
feasibility of the DETOUR System even in tenuous runoff conditions.
While long-term patency in this subgroup warrants further study,
the early technical and clinical success is encouraging.

Conclusion

This case illustrates the versatility of the DETOUR System
and its potential role in expanding endovascular revascular-
ization options for patients with complex femoropopliteal
occlusive disease and significant infrapopliteal disease. It re-
flects a common real-world scenario where CLTI coexists with
extensive PAD, presenting substantial challenges to limb salvage
and contributing to increased mortality. The DETOUR System
provides a unique and safe alternative in select PAD patients
where it may be the only treatment option available to restore
patency, potentially contributing to limb preservation. Further
studies are warranted to better define its safety, durability, and
clinical outcomes in this high-risk population.
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