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Abstract

can be utilized during challenging cases.

extremity vascular lesions.

Peripheral arterial disease, Endovascular therapy

Background: With the advent of endovascular techniques, alternate sites such as the pedal and radial arteries can
now be accessed when treating peripheral arterial disease to reduce procedural complications, shorten recovery
time, and improve patient comfort. However, a paucity of literature exists on the availability of support devices that

Case presentation: A 70 year-old female patient presented for evaluation of severe lifestyle-limiting left-sided
claudication refractory to maximal medical therapy. Angiography revealed a chronic total occlusion of the left
external iliac artery, which was treated successfully by percutaneous intervention via a primary transpedal approach
and with the assistance of the Outback® Elite re-entry device. The patient was discharged 2 h after the procedure
and reported significant symptom improvement at follow-up.

Conclusion: This case highlights a newly adopted endovascular approach through an alternate access site and
illustrates how the Outback® Elite device can be used as an adjunctive tool in the treatment of complex lower-
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Background

Peripheral arterial disease (PAD) is a growing epidemic,
affecting more than 8 million people in the United States
(Allison et al. 2007). An endovascular approach, as
opposed to standard surgical interventions, is becoming
increasingly popular as the initial treatment option.
Although transfemoral access has been traditionally
selected for treating iliac artery lesions, alternative sites
such as the pedal and radial arteries can be used to reduce
vascular complication rates associated with femoral artery
puncture (Kiemeneij et al. 1997; Vora and Rao 2014; Kwan
et al. 2015). Recent studies have demonstrated the safety
and procedural success of retrograde below-the-knee
punctures, including the subintimal arterial flossing with
anterograde-retrograde intervention (SAFARI) and the
controlled antegrade retrograde reentry technique (CART),
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in peripheral endovascular interventions (Chou et al. 2016;
Shishehbor and Jaff 2016; Ruzsa et al. 2018; Welling et al.
2018). A frequent concern with the transpedal approach is
the perceived lack of availability of support devices during
challenging cases. We describe the use of the Outback® Elite
re-entry device in a case of a successful intervention of an
external iliac artery chronic total occlusion (CTO) via a
transpedal approach.

Case presentation

A 70 year-old female with a prior history of a right carotid
artery stenosis status post carotid endartectomy, hyperten-
sion, and dyslipidemia presented with severe lifestyle-
limiting left-sided claudication (Rutherford class 3). The
ankle-brachial index (ABI) was 0.60 and 1.02 on the left
and right lower extremities, respectively. The patient’s
symptoms persisted despite conservative therapy which
included supervised exercise, aspirin, atorvastatin, and
cilostazol. Following discussion of possible treatment op-
tions, including vascular bypass, a collective decision was

© The Author(s). 2019 Open Access This article is distributed under the terms of the Creative Commons Attribution 4.0
International License (http://creativecommons.org/licenses/by/4.0/), which permits unrestricted use, distribution, and
reproduction in any medium, provided you give appropriate credit to the original author(s) and the source, provide a link to

the Creative Commons license, and indicate if changes were made.


http://crossmark.crossref.org/dialog/?doi=10.1186/s42155-019-0089-6&domain=pdf
http://orcid.org/0000-0002-8634-8811
http://creativecommons.org/licenses/by/4.0/
mailto:mike.gorenchtein@mountsinai.org

Ratcliffe et al. CVIR Endovascular (2019) 2:42

made to proceed with a diagnostic peripheral angiogram
and percutaneous endovascular intervention, if needed.

The patient was brought to the catheterization labora-
tory and prepped in a sterile fashion. Ultrasound was used
to confirm patency of the left dorsalis pedis artery (DPA)
and anterior tibial (ATA) and guide cannulation of the
DPA with a 21-gauge echogenic needle, followed by intro-
duction of a 4-Fr Pinnacle Precision Glidesheath
(Terumo) into the ATA. After confirming flow, nitrogly-
cerin 200 mcg, verapamil 1 mg, and heparin 5000 IU were
administered intra-arterially. To achieve an activated clot-
ting time (ACT)>300s, additional heparin was given if
needed. A tibial angiogram was performed to assess size
and disease burden of the anterior tibial artery (Fig. 1). A
125 c¢m, 4-Fr Tempo Aqua Vertebral catheter (Cordis) was
advanced over a 0.014-in., 300cm Runthrough wire
(Terumo) to perform a diagnostic angiogram of the left
lower extremity, which showed the distal cap of a CTO of
the distal left external iliac artery (EIA). To localize the
proximal cap of the stenotic lesion, left radial access was
obtained and a 4-Fr Multicurve 150 cm catheter (Terumo)
was advanced into the left common iliac artery (CIA).
Dual injections revealed CTO throughout the entire
length of the left EIA (Fig. 2).

The transpedal 4-Fr Glidesheath was upsized to a 6-Fr
Slender Glidesheath (Terumo) in anticipation for retro-
grade intervention given the extent and complexity of
the CTO. This Slender Glidesheath has an outside diam-
eter equivalent to a 5-Fr sheath, but can accommodate
6-Fr equipment. We initially attempted antegrade recan-
alization, however, we were unsuccessful in breaking the
proximal cap likely due to lack of support from radial
access. Next, retrograde wire escalation attempts were
made with a 0.018-in. Glidewire Gold (Terumo) and
0.035-in. Glidewire Advantage (Terumo) with entry into
a dissection plane close to the true lumen of the CIA. In
order to refrain from direct entry into the aorta and
compromise the contralateral limb, the decision was
made to directly reenter into the CIA. The wire was
exchanged with a hydrophobic 0.014-in. Granslam wire
(ASAHI) and an Outback Elite re-entry device (Cordis)
was advanced into the dissection plane adjacent to the
CIA (Fig. 3). Successful reentry was achieved and the
wire was exchanged with a 0.035-in. Three hundred
centimeter Supracore (Abbott), followed by balloon
dilation of the stenosis and deployment of an 8 mm
x100mm Absolute Pro self-expanding stent (Abbott)
with excellent post-intervention results and retained
patency of the ostial internal iliac artery (Fig. 4). Post-
intervention tibial angiogram did not reveal any damage
to the vessel access site and showed good patency of the
DPA and ATA. The left radial artery and left DPA intro-
ducer sheaths were removed without complications. A
TR Band (Terumo) was placed on the left radial artery
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Fig. 1 A tibial artery angiogram showing patency of the distal left
popliteal artery, left anterior tibial artery (L. ATA), and the left
posterior tibial artery (L. PTA)

-

puncture site and a VasoStat (Forge Medical, Inc.) was
placed on the left DPA puncture site to achieve
hemostasis. Once the Vasostat was placed over the DPA
a vascular ultrasound was used distally to ensure vessel
patency. The patient was discharged home 2 h after the
procedure on atorvastatin 80 mg daily, and dual anti-
platelet therapy with daily aspirin 81 mg and clopidogrel
75mg for at least 1 month. Detailed clinical follow-up
was performed at 6 and 12months after procedure,
during which the patient reported significant symptom
improvement (Rutherford class 1) and had normal
repeat left ABI and duplex ultrasound.
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Fig. 2 An angiogram from dual injections demonstrating the
proximal and distal caps of a chronic total occlusion (CTO)
throughout the entire length of the left external iliac artery (L. EIA).
(L. CIA, left common iliac artery; L. lIA, left internal iliac artery)

Discussion

Historically, the femoral artery has been the original
access site when treating PAD via percutaneous endo-
vascular intervention (Shah et al. 2019). The transpedal
approach was initially reserved as an adjunct or bailout
for cases where femoral access has failed. However,
recent reports have shown its feasibility and safety in
both, the routine treatment of PAD and the treatment of
complex vascular lesions (Amoroso et al. 2015; Chou
et al. 2016; Shishehbor and Jaff 2016; Ruzsa et al. 2018).
As shown from studies in cardiac catheterization, opting
for alternative puncture sites has been significantly bene-
ficial in reducing bleeding, hematomas, and pseudoa-
neurysms (Agostoni et al. 2004; Romagnoli et al. 2012;
Ferrante et al. 2016). The other benefits of alternate
access include patient comfort, quicker recovery time,
shorter hospital stay, and overall reduction of economic
burden on the healthcare system. In comparison to
femoral access, transpedal route in particular has the
potential benefit of reduced radiation and contrast doses
and shorter fluoroscopy time, mainly due to the ease of
advancing catheters and wires in retrograde fashion and

Fig. 3 An angiogram showing advancement of the Outback Elite
re-entry device (Cordis) into the dissection plane adjacent to the left
common iliac artery (L. CIA)

the relative ease of crossing CTO lesions (Shah et al.
2019). Adequate patency of the distal tibial vessels is re-
quired procedures performed through transpedal access,
which can be screened for with an arterial ultrasound.

In a case series described by Mustafa et al., PAD revas-
cularization was performed in 23 patients via a primary
tibio-pedal artery access without observed complica-
tions(Mustapha et al. 2014). These results were validated
in a larger case series by Kwan et al., where a primary
transpedal approach was selected for endovascular inter-
ventions, yielding favorable outcomes (Kwan et al. 2015).
Similar success was achieved in superficial femoral artery
interventions using the pedal artery as the sole access
site(Amoroso et al. 2015). In the treatment of iliac artery
disease specifically, successful interventions via a single
transpedal access or dual transpedal and transradial
access have also been recently described (Auguste et al.
2015; Zachariah et al. 2016).

One of the concerns that many operators have in
adopting the pedal approach is the availability of support
equipment for complex cases. In this case, we illustrate
that the Outback re-entry device can be easily employed
for high complexity lesions, such as an external iliac
artery CTO, when wire escalation and dissection tech-
niques are insufficient. This device is compatible with 6-
Fr sheaths commonly used during transpedal access and
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Fig. 4 Post-intervention angiogram showing a patent left external iliac
artery (L. EIA) stent as well as the proximal and distal margins of the

stent. (L. CIA, left common iliac artery; L. IA, left internal iliac artery)
. J

is designed exclusively for use in the peripheral vascula-
ture. Increased availability and diversity of dedicated
support devices such as the Outback re-entry device will
enhance procedure safety and efficacy. We equally
acknowledge that procedural success is operator-
dependent and may not be reproducible by operators
who are not familiar with specific equipment, puncture
techniques, and patent hemostasis methods. In addition,
severe outflow disease in the superficial femoral artery
or tibial vessels would need to be treated first before
advancing the Outback device or stents to the level of
the iliac arteries. Finally, given the risk of perforation
and the potential need for covered stents when treating
iliac artery stenosis, the contralateral groin was also
prepped in case of bailout. A 7-Fr slender sheath was
on standby for the pedal access in case a Viabahn
stent was needed.
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Conclusion

This case report demonstrates the treatment of an exter-
nal iliac artery CTO via the transpedal approach with
the aid of the Outback® Elite Re-Entry Device. Given the
potential benefits in avoiding femoral artery access, lar-
ger studies are needed to compare the different endovas-
cular approaches including the scope of transpedal
approach.

Abbreviations

ABI: Ankle-brachial index; ACT: Activated clotting time; ATA: Anterior tibial
artery; CIA: Common iliac artery; CTO: Chronic total occlusion; DPA: Dorsalis
pedis artery; EIA: External iliac artery; lIA: Internal iliac artery; PAD: Peripheral
arterial disease; PTA: Posterior tibial artery

Acknowledgements
Not applicable.

Authors’ contributions

JR - took part in the intervention, patient is under care of this physician; MG
— prepared the manuscript; PK — patient is under care of this physician; ACD
- took part in the intervention, reviewed and edited technical details of the
performed procedure; MS — took part in the intervention; PG — took part in
the intervention; JP — patient is under care of this physician. All authors read
and approved the final manuscript.

Funding
The authors did not receive any funding for this publication.

Availability of data and materials
Data sharing not applicable to this article as no datasets were generated or
analyzed during the current study.

Ethics approval and consent to participate
Our institutional review board waived formal approval for a case report.

Consent for publication
Consent for publication was obtained from the patient.

Competing interests
The authors declare that they have no competing interests.

Author details

‘Departmem of Cardiovascular Medicine, Mount Sinai St. Luke's Hospital,
Icahn School of Medicine at Mount Sinai, New York, NY, USA. “Department
of Medicine, Mount Sinai St. Luke's Hospital, Icahn School of Medicine at
Mount Sinai, New York, NY, USA. *Division of Cardiology, Department of
Medicine, Columbia University Medical Center/New York-Presbyterian
Hospital, New York, NY, USA.

Received: 19 August 2019 Accepted: 5 December 2019
Published online: 13 December 2019

References

Agostoni P, Biondi-Zoccai GGL, De Benedictis ML, Rigattieri S, Turri M,
Anselmi M, Vassanelli C, Zardini P, Louvard Y, Hamon M (2004) Radial
versus femoral approach for percutaneous coronary diagnostic and
interventional procedures. J Am Coll Cardiol 44:349-356. https://doi.org/
10.1016/j.jacc.2004.04.034

Allison MA, Ho E, Denenberg JO, Langer RD, Newman AB, Fabsitz RR, Criqui
MH (2007) Ethnic-specific prevalence of peripheral arterial disease in the
United States. Am J Prev Med 32:328-333. https://doi.org/10.1016/j.
amepre.2006.12.010

Amoroso NS, Shah S, Liou M, Ratcliffe J, Lala M, Diwan R, Huang Y, Rosero H,
Coppola J, Bertrand OF, Kwan TW (2015) Superficial femoral artery intervention
by single Transpedal arterial access. J Invasive Cardiol 27:E236-E241

Auguste U, Rosero H, Bertrand OF, Kwan TW (2015) Combined transpedal
and transradial approach for treatment of iliac artery chronic total


https://doi.org/10.1016/j.jacc.2004.04.034
https://doi.org/10.1016/j.jacc.2004.04.034
https://doi.org/10.1016/j.amepre.2006.12.010
https://doi.org/10.1016/j.amepre.2006.12.010

Ratcliffe et al. CVIR Endovascular (2019) 2:42

occlusion. Cardiovasc Revasc Med 16:370-372. https://doi.org/10.1016/j.
carrev.2015.04.006

Chou HH, Huang HL, Hsieh CA, Jang SJ, Cheng ST, Tsai SC, Wu TY, Ko YL (2016)
QOutcomes of endovascular therapy with the controlled antegrade retrograde
subintimal tracking (CART) or reverse CART technique for long infrainguinal
occlusions. J Endovasc Ther 23:330-338. https.//doi.org/10.1177/
1526602816630533

Ferrante G, Rao SV, Juni P, Da Costa BR, Reimers B, Condorelli G, Anzuini A, Jolly
SS, Bertrand OF, Krucoff MW, Windecker S, Valgimigli M (2016) Radial versus
femoral access for coronary interventions across the entire Spectrum of
patients with coronary artery disease. JACC Cardiovasc Interv 9:1419-1434.
https://doi.org/10.1016/},jcin.2016.04.014

Kiemeneij F, Laarman GJ, Odekerken D, Slagboom T, van der Wieken R (1997) A
randomized comparison of percutaneous Transluminal coronary angioplasty
by the radial, brachial and femoral approaches: the access study. J Am Coll
Cardiol 29:1269-1275. https://doi.org/10.1016/5S0735-1097(97)00064-8

Kwan TW, Shah S, Amoroso N, Diwan R, Makker P, Ratcliffe JA, Lala M, Huang Y,
Nanjundappa A, Daggubati R, Pancholy S, Patel T (2015) Feasibility and safety
of routine Transpedal arterial access for treatment of peripheral artery
disease. J Invasive Cardiol 27:327-330

Mustapha JA, Saab F, McGoff T, Heaney C, Diaz-Sandoval L, Sevensma M, Karenko
B (2014) Tibio-pedal arterial minimally invasive retrograde revascularization in
patients with advanced peripheral vascular disease: the TAMI technique,
original case series. Catheter Cardiovasc Interv 83:987-994. https://doi.org/10.
1002/ccd.25227

Romagnoli E, Biondi-Zoccai G, Sciahbasi A, Politi L, Rigattieri S, Pendenza G,
Summaria F, Patrizi R, Borghi A, Di Russo C, Moretti C, Agostoni P, Loschiavo
P, Lioy E, Sheiban |, Sangiorgi G (2012) Radial versus femoral randomized
investigation in st-segment elevation acute coronary syndrome: the rifle-
steacs (radial versus femoral randomized investigation in st-elevation acute
coronary syndrome) study. J Am Coll Cardiol 60:2481-2489. https://doi.org/
10.1016/jjacc.2012.06.017

Ruzsa Z, Bellavics R, Nemes B, Huttl A, Nyerges A, Sétonyi P, Bertrand OF, Httl K,
Merkely B (2018) Combined Transradial and Transpedal approach for femoral
artery interventions. JACC Cardiovasc Interv 11:1062-1071. https.//doi.org/10.
1016/,jcin.2018.03.038

Shah SM, Bortnick A, Bertrand OF, Costerousse O, Htun WW, Kwan TW (2019)
Transpedal vs. femoral access for peripheral arterial interventions—a single
center experience. Catheter Cardiovasc Interv 93:ccd.28209. https://doi.org/
10.1002/ccd.28209

Shishehbor MH, Jaff MR (2016) Percutaneous therapies for peripheral artery
disease. Circulation 134:2008-2027. https://doi.org/10.1161/
CIRCULATIONAHA.116.022546

Vora AN, Rao SV (2014) Bleeding complications after PCl and the role of
Transradial access. Curr Treat Options Cardiovasc Med 16:305. https://doi.org/
10.1007/511936-014-0305-6

Welling RHA, Bakker OJ, Scheinert D, Moll FL, Hazenberg CE, Mustapha JA, de
Borst GJ, Schmidt A (2018) Below-the-knee retrograde access for peripheral
interventions: a systematic review. J Endovasc Ther 25:345-352. https://doi.
org/10.1177/1526602818765248

Zachariah JJ, Ratcliffe JA, Ruisi M, Puma J, Bertrand O, Kwan T (2016) Transpedal
approach for iliac artery stenting: a pilot study. Cardiovasc Revasc Med 17:
556-559. https://doi.org/10.1016/j.carrev.2016.09.004

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in
published maps and institutional affiliations.

Page 5 of 5

Submit your manuscript to a SpringerOpen®

journal and benefit from:

» Convenient online submission

» Rigorous peer review

» Open access: articles freely available online
» High visibility within the field

» Retaining the copyright to your article

Submit your next manuscript at » springeropen.com



https://doi.org/10.1016/j.carrev.2015.04.006
https://doi.org/10.1016/j.carrev.2015.04.006
https://doi.org/10.1177/1526602816630533
https://doi.org/10.1177/1526602816630533
https://doi.org/10.1016/j.jcin.2016.04.014
https://doi.org/10.1016/S0735-1097(97)00064-8
https://doi.org/10.1002/ccd.25227
https://doi.org/10.1002/ccd.25227
https://doi.org/10.1016/j.jacc.2012.06.017
https://doi.org/10.1016/j.jacc.2012.06.017
https://doi.org/10.1016/j.jcin.2018.03.038
https://doi.org/10.1016/j.jcin.2018.03.038
https://doi.org/10.1002/ccd.28209
https://doi.org/10.1002/ccd.28209
https://doi.org/10.1161/CIRCULATIONAHA.116.022546
https://doi.org/10.1161/CIRCULATIONAHA.116.022546
https://doi.org/10.1007/s11936-014-0305-6
https://doi.org/10.1007/s11936-014-0305-6
https://doi.org/10.1177/1526602818765248
https://doi.org/10.1177/1526602818765248
https://doi.org/10.1016/j.carrev.2016.09.004

	Abstract
	Background
	Case presentation
	Conclusion

	Background
	Case presentation
	Discussion
	Conclusion
	Abbreviations
	Acknowledgements
	Authors’ contributions
	Funding
	Availability of data and materials
	Ethics approval and consent to participate
	Consent for publication
	Competing interests
	Author details
	References
	Publisher’s Note

