Care (JSEC)

Review Article

Journal of Surgery and Emergency

S
& * OLITES PUBLISHERS
— A Global Approach For Research
==

Open Access

Retrograde Endovascular Recanalization in Chronic Total Occlusions: Expanding Frontiers in Complex
Peripheral and Coronary Interventions

Thanopoulos G, Rosenthal F, Tuohinen E, Casey W, Jamerson E, Conway K

Department of Cardiology, Turkey

*Corresponding Author: Rosenthal F, Department of Cardiology, Turkey

Citation: Rosenthal F (2025). Retrograde Endovascular Recanalization in Chronic Total Occlusions: Expanding
Frontiers in Complex Peripheral and Coronary Interventions V 1(2)

Copyright: © 2025 Rosenthal F, this is an open-access article distributed under the terms of the Creative
Commons Attribution License, which permits unrestricted use, distribution, and reproduction in any medium,

provided the original author and source are credited.

Received date: October 30,2025: Accepted date: November 15,2025: Published date: November 28,2025

Keywords: retrograde endovascular recanalization, distal vessel puncture, microcatheters, hydrophilic guidewires,

antegrade femoropopliteal approaches, balloon angioplasty

Abstract

Retrograde endovascular recanalization has emerged
as a transformative strategy in the management of
chronic total occlusions (CTOs) when conventional
antegrade techniques fail or are technically
challenging. This advanced minimally invasive
approach involves accessing the occluded vessel
through collateral circulation or distal vessel puncture,
thereby facilitating guidewire crossing from distal to
proximal segments. Over the past decade, rapid
technological  innovations, = improved  imaging
modalities, and refined operator expertise have
significantly enhanced procedural success rates and
patient outcomes. Retrograde techniques are
increasingly utilized in both peripheral arterial disease
(PAD) and coronary artery disease (CAD), particularly
in patients with heavily calcified lesions, long-segment
occlusions, and failed prior interventions. Despite its
growing acceptance, retrograde recanalization remains
technically demanding and carries unique procedural
risks including vessel perforation, collateral injury, and
radiation exposure. This article explores the principles,
indications, = procedural = methodology, clinical
applications, advantages, complications, and future
prospects of retrograde endovascular recanalization,
emphasizing its evolving role in modern vascular and
coronary intervention.

Introduction

Chronic total occlusions (CTOs) represent one of the
most challenging lesions encountered in endovascular
and interventional cardiology practice. Defined as
complete vessel obstruction with absent antegrade
flow for more than three months, CTOs are frequently
associated with advanced atherosclerosis, severe
calcification, and complex plaque morphology.
Traditional antegrade approaches may fail due to
inability to cross the occlusion, subintimal dissection,

or inadequate support.

Retrograde endovascular recanalization has
revolutionized the treatment paradigm for CTOs by
providing an alternative pathway to lesion crossing.
Initially popularized in coronary interventions,
retrograde techniques have rapidly expanded into
peripheral vascular interventions due to their high
success rates in complex lesions. The approach utilizes
distal vessel access or collateral channels to navigate
through the occlusion from the opposite direction,
thereby improving wire control and crossing
capability.

Historical Evolution

The concept of retrograde recanalization evolved from
surgical bypass principles and advances in guidewire
technology. Early coronary CTO interventions in the
1990s primarily relied on antegrade methods with
modest success rates. The development of specialized
microcatheters, hydrophilic guidewires, and collateral
channel tracking techniques enabled operators to
safely attempt retrograde crossing In peripheral
interventions, retrograde tibial and pedal access gained
prominence as clinicians recognized the limitations of
antegrade femoropopliteal approaches in long-segment
occlusions. Contemporary hybrid algorithms now
integrate both antegrade and retrograde strategies,
improving procedural efficiency and limb salvage
outcomes.

Endovascular

Principles of Retrograde

Recanalization

Retrograde recanalization involves accessing the distal
true lumen beyond the occlusion and advancing
guidewires retrogradely toward the proximal vessel.
The fundamental goal is to establish a continuous
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intraluminal or controlled subintimal pathway for
revascularization.

Key Procedural Components
1. Vascular Access
Retrograde access may be obtained through:

Distal arterial puncture

Collateral channels

Pedal or tibial arteries

Distal radial artery

Transseptal collateral vessels in coronary
circulation

2. Guidewire Crossing

Specialized guidewires with varying tip stiffness and
penetration capability are used to traverse the
occlusion

3. Re-entry Techniques
Once the retrograde wire reaches the proximal
segment, several methods may establish continuity

e  Wire externalization

e Reverse Controlled Antegrade and Retrograde
Tracking (Reverse CART)

e Rendezvous techniques

e Snaring methods

4. Definitive Treatment
After successful crossing

Balloon angioplasty
Drug-coated balloon therapy
Atherectomy

Stent implantation

may be performed to restore vessel patency.

Advantages of Retrograde Recanalization
Improved Crossing Success

Retrograde approaches often encounter softer distal
caps, facilitating easier guidewire penetration
compared to heavily fibrotic proximal caps.

Enhanced True Lumen Entry

The technique improves the probability of maintaining
true lumen positioning throughout the procedure

Limb Salvage Benefits

In PAD patients, retrograde tibial-pedal access has

reduced amputation rates and improved wound
healing

Reduced Need for Surgery

Successful endovascular recanalization may eliminate
the need for high-risk bypass surgery.

Conclusion

Retrograde endovascular recanalization represents a
major advancement in the treatment of chronic total
occlusions in both coronary and peripheral vascular
disease. By overcoming the limitations of traditional
antegrade techniques, it has significantly improved
procedural success rates, patient outcomes, and limb
salvage potential. Although technically demanding,
continuous advancements in imaging, device
technology, and operator experience are making
retrograde intervention increasingly safe and effective.
The technique is poised to remain a cornerstone of
complex endovascular therapy in the evolving
landscape of minimally invasive vascular intervention.
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