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Endovascular therapy (EVT) for peripheral arterial disease 
(PAD) is widespread and accepted as a first-line therapy for 
patients who present with critical limb-threatening ischemia 
(CLTI). Despite favorable results repeatedly demonstrated for 
EVT, the durability of these interventions, particularly in the 
femoropopliteal segment, has been limited by calcification, 
stent stenosis, occlusion, and stent fracture.1-4 In patients with 
chronically occluded femoropopliteal arterial stents, sometimes 
the options available are limited, with poor chances of technical 
success and durability, and patients may ultimately require open 
surgery or even major amputation. Despite this, some patients 
are not candidates for open surgery due to their comorbidities. 
The purpose of this study was to demonstrate the feasibility of 
subintimal implantation of self-expanding interwoven nitinol 
stents in patients with CLTI in the setting of chronically occluded 
superficial femoral artery stents and popliteal stents. 

Description of Technique

The following is a description of our own technique. Subin-
timal implantation of a self-expanding interwoven nitinol stent 
begins with contralateral femoral access. Following diagnostic 
arteriography, heparinization, and exchanging for a longer sheath, 

a guidewire is advanced across the occluded segment and stent in 
the subintimal plane. This is achieved with the use of an angled 
support catheter in combination with a prolapsed 0.035” wire. Using 
a prolapsed wire, the wire does not pass through the interstices of 
the occluded stent. Once across the length of the occluded stent, 
wire manipulation as well as the use of angled support catheters 
allow for the redirection of the wire back to the intraluminal 
space. Re-entry devices could be used to facilitate this; however, 
we have not found the need to do so. Following this, treatment of 
distal disease is performed. Once all outflow issues are addressed, 
the area of occlusion is aggressively pre-dilated with conventional 
semi-compliant angioplasty balloons (POBA) (Figure 1). The in-
terwoven stent is deployed over a 0.014” wire with care to ensure 
appropriate cell geometry and minimize any elongation (Figure 
2). The stent is not post-dilated after deployment.

Results

Thus far, we have successfully employed this technique in 5 pa-
tients with CLTI. All patients presented with long segment chronically 
occluded stents, as well as an absence of suitable autogenous conduit 
for bypass. The decision to proceed with this procedure, as opposed 
to bypass with a prosthetic, was at the discretion of the surgeon. 
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Additionally, this method was pursued due 
to an inability to engage the lumen of the 
previously placed occluded stent. This was 
due to the presence of an occlusion, proximal 
and in continuity with the stent occlusion, 
as well as distal to the stent. 

Technical success, defined as the ability 
to cross to the subintimal plane and suc-
cessfully re-enter distal to the occluded 
stent and revascularize the occluded seg-
ment, was achieved in all patients. Freedom 
from major adverse limb events at 30 
days was 100%. There were no compli-
cations related to access. There were no 
intraprocedural complications, including 
dissection, arterial perforation, or distal 
embolization. There were no periproce-
dural complications. Freedom from major 
adverse cardiac events at 30 days was 100%. 
Mean ankle-brachial index increased from 
0.3 to 0.9 after the intervention.

Discussion

Treatment of  chronically occluded 
stents can be challenging, and the absence 
of autogenous conduit for bypass can make 
this clinical scenario more formidable. The 
deployment of interwoven nitinol stents 
in a subintimal location is an alternative 
method for revascularization, and we have 
achieved excellent technical and short-term 
success with this technique. 

The conventional strategies for the 
management of chronic stent occlusions 
associated with CLTI are either endovas-
cular recanalization or open surgery. En-
dovascular treatment strategies for stent 
occlusions involve POBA with or without 
repeat stenting (bare-metal stents, stent 
grafts, or drug-eluting stents), drug-coated 
balloon angioplasty, cryoplasty, and/or 
atherectomy.5-14 Increasingly, the utilization 
of laser atherectomy in conjunction with 
the aforementioned therapies has yielded 
superior results to angioplasty alone.15 
Despite this, the utilization of atherectomy 
in conjunction with specialty balloons can 
increase the overall cost burden associated 
with these procedures. 

Open surgical alternatives are much 
more limited, and outcomes are directly 
related to the quality of conduit used for 
bypass. The recently published BEST-CLI 
trial showed that a single-segment great 
saphenous vein graft (ssGSV) represents 
the best conduit available for bypass with 
respect to patency and amputation-free 
survival.16 However, many patients do 
not have a suitable conduit for ssGSV for 
bypass. In this scenario, prosthetic bypasses, 
spliced vein, and alternative conduits have 
not performed significantly better than 
endovascular techniques. Additionally, 
these bypasses have been shown to have 
higher morbidity and mortality compared 
with endovascular strategies. 

The primary advantage of utilizing this 
technique is twofold: it utilizes the unique 
characteristics of interwoven nitinol stents 
as well as avoids the morbidity associated 
with open surgery. Interwoven nitinol 
stents have high radial strength, fracture 
resistance, and excellent flexibility. These 

Figure 1. Aggressive predilation of the subintimal 
space demonstrating crushing of a previously 
placed occluded stent.

Figure 2. Completion arteriogram demonstrating 
flow through a subintimally placed interwoven 
nitinol stent.
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aspects make them an excellent choice in treating challenging 
cases in the femoropopliteal region. Additionally, no incisions 
are made during this procedure, thereby decreasing the potential 
for surgical site infection, prosthetic graft infection, and the 
morbidity associated with hospitalization. 

Despite this, there are some potential challenges associated 
with this technique. The inability to obtain arterial access due to 
the presence of femoral artery occlusion could pose a challenge 
to the implementation of this technique; however, there are 
other techniques that have been described that allow for the 
deployment of interwoven nitinol stents from alternative access 
sites.17,18 Additionally, the inability to re-enter the true lumen 
poses an additional cause for procedural failure. Despite not 
being required in our experience, many described techniques and 
devices are designed for true lumen re-entry from a subintimal 
plane, but re-entry failure can occur in up to 26% of cases.19,20 

This technique utilizes readily available off-the shelf equipment 
and can be performed by any endovascular operator familiar with 
the deployment of interwoven nitinol stents. This procedure could 
additionally be associated with a decreased cost to the health 
care system, considering these procedures can be performed on 
an outpatient basis and avoid the need for hospitalization and 
expensive re-entry devices. 

Conclusions

The deployment of interwoven nitinol stents in the subintimal 
location for the treatment of chronically occluded stents is an 
effective method for revascularization. In follow-up to this proof-
of-concept study, further investigation is needed to confirm its 
long-term efficacy and safety. The procedure can be performed 
using familiar, readily available tools, and with the need for open 
revascularization, atherectomy devices or expensive re-entry 
techniques are avoided. 
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