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Arshed A. Kuchay. than an elementary procedure. The approach to the patient with symptom-limiting intermittent
E-mail: claudication or limb-threatening ischemia begins with understanding the population at risk and

drarshedcvs@gmail.com variation in clinical presentation. The urgency of revascularization varies significantly by presentation;
from patients with intermittent claudication who should undergo structured exercise rehabilitation
before revascularization (if needed) to those with acute limb ischemia, a medical emergency, who
require revascularization within hours. Recent years have seen the rapid development of new tools
including wires, catheters, drug-eluting technology, specialized balloons, and biomimetic stents.
Open surgical bypass remains an important option for those with advanced disease. The strategy
and techniques employed vary by clinical presentation, lesion location, and lesion severity. There is
limited level 1 evidence to guide practice, but factors that determine technical success and anatomic
durability are largely understood and incorporated into decision-making. Following revascularization,
medical therapy to reduce adverse limb outcomes and a surveillance plan should be put in place.
There are many hurdles to overcome to improve the efficacy of lower extremity revascularization,
such as restenosis, calcification, microvascular disease, silent embolization, and tools for perfusion
assessment. Endovascular revascularization is a critical strategy in managing total occlusions of the
femoropopliteal artery, a significant challenge in patients with peripheral artery disease. This review
provides a comprehensive analysis of procedural strategies, highlighting the role of drug-coated
balloons, atherectomy devices, and advanced crossing techniques like subintimal recanalization
and re-entry methods. It discusses the importance of lesion-specific considerations, such as
the use of atherectomy devices for un-crossable or un-dilatable lesions and the effectiveness of
drug-coated balloons in reducing restenosis. Emerging techniques, including the PIERCE needle-
cracking method and intravascular lithotripsy, offer novel approaches for treating heavily calcified
plaques. Moreover, the review compares endovascular interventions with surgical bypass, noting
that while minimally invasive techniques are preferred for high-risk patients, a hybrid approach may
be optimal for selected cases. Despite advances, challenges remain regarding long-term outcomes
and the management of complex calcified lesions, emphasizing the need for ongoing research and
innovation in this field.
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Pe3tome. OchchekTnBHAS peBackynspu3aLys nauyeHToB ¢ 3aboneBaHnsMi nepudiepuieckinx apTepuin —
3710 60rbLUe, YeM NpocTo npoueaypa. MoaxoA K nayueHTam ¢ CUMNTOMAaTUYeCKON NepeMexaroLLlencs
XPOMOTOW UAN ULLEMUER, YTpOXKatoLLen NoTePeN KOHEYHOCTU, HAYMHAETCS C MOHUMaHUS rpynmbl
p1CKa M Pasnnymii B KMMHUYECKON kapTuHe. CPOYHOCTb PEBACKYNIAPU3aLM 3HAYUTENBHO BapbupyeT
B 3@BWCMMOCTY OT KITMHUYECKOW KaPTUHbI: OT NALMEHTOB C NEpeMexaroLLencs XpOMOTOM, KOTOPbIM
cregyeT NpoMTM CTPYKTYPUPOBAHHYIO (h13NYECKYI0 peabunuTaLmio nepes pesackynspusauuei (npu
HeobXxoarMOoCTL), 10 NALMEHTOB C OCTPOMN ULLIEMMEN KOHEYHOCTM, TPEDYIOLLEN HEOTNIOKHON MEAULIMHCKON
MOMOLLM, KOTOPbIM peBacKynsapu3aLms Heobxoarma B TEYEHWE HECKONbKMX YacoB. B nocneaHue rogpl
ObICTPO Pa3BMBAOTCS HOBbIE MHCTPYMEHTDI, BKIOYAS MPOBOAHMKM, KaTeTepbl, CTEHTbI U 6anmnoHs! ¢
NeKapCTBEHHBIM NOKPLITUEM, CrIELMan13npoBaHHble BannoHs! 1 BroMumeTyeckue cTeHTbl. OTKpbITOE
XVNPYPrUYecKoe LLYHTUPOBAHME OCTAETCS BaXHbIM BapUaHTOM [151 NALMEHTOB C «3anyLUeHHbIMY 3abo-
nesanueMm. CTpaterus 1 METoAbl BapbipyHoT B 3aBUCYMOCTY OT KIMHUYECKOI KapTMHbI, TOKanu3awmm
W TSKECTW MopaxeHus. IMerTcs orpaHnyeHHble JokasaTenbCTBa 1-ro YpOBHS 45 NPaKTUYECKOro
NPUMEHEHMS, HO (haKTOPbI, ONPEAENAOLLME TEXHUYECKNN YCNEX 1 aHATOMUYECKYHO NPOYHOCTb, B
3HAYNTENbHON CTENEHM U3YYeHbl U YYNTBIBAKOTCS NPU NPUHATAN peLLeHni. Mocne peBackynspusaumum
cneayeT NpOBOLANTL MEAUKAMEHTO3HYI0 TEPANMID NS CHUKEHMS YACTOTbI HEDMAronpusATHLIX UCXO40B
B OTHOLLEHWI KOHEYHOCTEN 1 pa3pabaTbiBaTb NnaH HabntoaeHus. [ns noBbIWeHNS 3DPEKTUBHOCTM
PeBaCKYNSPU3aLMM HIKHIX KOHEYHOCTEN HEOBXOAMMO NPEOAO0NETL MHOXECTBO NPENATCTBUIA, TaKNX
Kak pecTeHo3, kanbLudukaLms, MUKpococyamcToe 3abonesanne, 6eccumntomMHas ambonusawums u
oLeHka nepdy3nmn. IHLOBACKYNAPHAS peBaCKyNAapu3aLms — KpUTUYECKM BaxHash CTpaTeris npu To-
TanbHbIX OKKITHO3NsIX 6eLPEHHO-NOAKONEHHOrO CErMEHTa, NMPEACTABNSIOLMX 3HAUMTENbHYHO Npobnemy
npu 3aboneBaHusX nepudepnyeckux apTepui. B ctatbe BbIMONHEH BCECTOPOHHII aHanmM3 CTpaTerii,
noaYepKMBaKOLLMIA ponb GanMoHOB C NEKAPCTBEHHBLIM MOKPLITUEM, YCTPOCTB ANS aTEPIKTOMUN 1
nepeaoBbIX METOA0B NEPECEYEHMs, TakuX Kak CyOUHTUMAanbHas pekaHanm3awms 1 noBTOPHbINA BXOL,
OBcyxpatoTcs BaXXHOCTb y4eTa 0CODEHHOCTEN NOPaXeHUs), YCTPOMCTB A1 aTEPIKTOMMUM MPW HENPO-
XOAMMBIX I HEPaCLUMPAEMbIX NOPaXEHUSIX, a Takxke 3hHEKTUBHOCTL HaNMOHOB C NeKapCTBEHHbIM
MOKPLITUEM NS CHUXEHNSI pecTeHo3a. Hosble meToabl, Bkmtoyas PIERCE ¢ npumeHeHnem unrmbl v
BHYTPMCOCYAMUCTYHO NIMTOTPUNCUIO, MPEANAralT HOBblE MOAXOAb! K NIEYEHHO BbIPAXKEHHO KambLMHW-
poBaHHbIX Onsiek. B 0630pe CpaBHMBAOTCS SHAOBACKYNSAPHBIE BMELLATENLCTBA C XMPYPrUYECKUM
WwyHTMpoBaHnem. OTMEYEHO, YTO, XOTS MAHUMANBbHO MHBA3MBHbIE METOAbI NMPEANOYTUTENbHbI ANS
NaLMEHTOB C BbICOKMM PUCKOM, TMOPUAHbIA NOAXOA MOXET ObITb ONTUMAbHBIM B OTAENBHbIX CTyYasiX.
HecmoTpst Ha ycnexu, coxpaHatoTes npobnembl, CBA3aHHbIE C OTAANEHHbIMU pe3ynbTatamu 1 eve-
HWEM CMOXHbIX KamnbLYIHUPOBAHHbIX NOPaXEHWIA, YTO NOAYEPKMBAET HEOOXOAMMOCTb NCCNEA0BaHNI
W IHHOBaLWIA B 3O 0bnacTm.

KntoueBble cnoBa: aHA0BaCKyNspHas Xupyprusi, 6eApeHHO-NOAKONEHHbI CerMeHT, 3aboneBaHune
nepucepuyecknx aptepuin, 6annoHHas aHrMonnacTuka, CTeHTUPOBaHMWe, LYHTUPOBaHWe
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INTRODUCTION
Over the past few decades, endovascular revas-
cularization has become a key treatment method, offe-
ring a minimally invasive alternative to traditional surgical
bypass in patients with peripheral artery disease (PAD).
This approach has gained recognition for its ability to
restore perfusion while reducing morbidity and hospital
stay duration, especially in high-risk groups such as el-
derly patients and those with multiple comorbidities [1, 2].
The treatment of femoropopliteal segment occlusions
includes various advanced techniques tailored to the cha-
racteristics of the lesion, such as drug-coated balloons
(DCBs), atherectomy devices, and innovative crossing
strategies [3-5]. Despite these advances, achieving sta-
ble long-term outcomes remains a significant challenge,
particularly in the presence of complex or calcified lesions
[6]. Moreover, ongoing debates about the comparative
efficacy of DCBs versus stents, as well as the optimal use
of atherectomy devices, underscore the need for further
research and clinical refinements in this field.
Technological innovations have expanded the scope of
endovascular interventions, incorporating strategies such
as subintimal recanalization, catheter re-entry devices, and
hybrid techniques combining antegrade and retrograde
approaches. These developments aim to improve inter-
vention efficacy, reduce restenosis, and address compli-
cations associated with complex lesion morphology. The
emergence of new tools, including balloons, intravascular
lithotripsy, and atherectomy devices, has further enhanced
treatment options, providing clinicians with a broader arse-
nal for managing various types of lesions. Recent evidence
suggests that combining multiple endovascular techniques
may optimize outcomes. For example, drug-coated bal-
loons in conjunction with atherectomy or intravascular
lithotripsy have been used to treat calcified lesions [7-9].
This review provides a comprehensive analysis of
endovascular revascularization strategies for femoro-
popliteal segment occlusions, detailing procedural as-
pects, comparative outcomes, and emerging innovations.
The review also addresses challenges and controversies
in this field, such as the management of patients with
heavily calcified plaques and the role of revasculariza-
tion techniques. By integrating recent data with clinical
practice, this review aims to support decision-making
and stimulate further advancements in PAD treatment.

ENDOVASCULAR INTERVENTIONS

Vascular access

Most interventions on the femoropopliteal arteries
are typically performed via contralateral femoral ac-
cess (Fig. 1), which provides excellent angiographic

POCCUMCKUE BUOMEANLIMHCKUE UCCNIELOBAHUA

Fig. 1.

Contralateral access is used to perform interventions on
the iliac segment, femoropopliteal and tibiofemoral seg-
ment of the contralateral limb when antegrade femoral
access is impossible. For example, scars, abdominal
obesity, lesions of the common femoral artery, ostial le-
sions of the superficial femoral artery (photos by Arshed
A. Kuchay and Nikita N. Gruzdev)

Fig. 2.

The antegrade femoral access is the primary approach
for interventions on lower extremity arteries. It is the
most convenient and common tactic. It provides good
support and coaxial instrumentation, improving control
compared to other methods. It is performed for lesions
of the femoropopliteal segment (if both can be punc-
tured) and the tibial segment of the foot (photos by Ar-
shed A. Kuchay and Nikita N. Gruzdev)

visualization of the iliac, superficial femoral, and deep
femoral arteries, as well as comprehensive visualiza-
tion of total femoropopliteal artery occlusions and as-
sociated collateral vessels.

Usually, a braided introducer sheath of 6 F (45 or
55 cm) is used for these procedures, although a 7 F
introducer is preferred when using atherectomy sys-
tems. After angiography, which visualizes the anatomy
of the aorto-iliac region, a diagnostic catheter (JR or
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IM, 5 or 6 F) is advanced into the contralateral iliac or In the absence of severe calcification, guidewires with
femoral artery as deeply as possible using a 0.035-inch  a hydrophilic polymer coating and low tip load are re-
glide wire. The introducer can then be advanced over commended for soft tissue trajectories, while guidewires
the diagnostic catheter to position it proximally at the  with medium tip load are preferred for traversing fibrotic
target sites. or calcified plaques to cross the total occlusion zone.

In cases of severe iliac tortuosity or calcification, Guidewires with high tip load, suitable for penetrating
either a stiff supportive guidewire (0.035 inch) or a heavily calcified occlusions over distances of several
balloon anchor technique can be used to facilitate in-  millimeters to centimeters, should be advanced cau-
troducer passage. In some cases, ipsilateral access tiously over long distances due to the risk of wire exit.
(Fig. 2) is preferred, as it provides improved guidewire If traditional wire manipulation fails, the wire hinge
control and greater flexibility for device advancement.  technique may be considered, involving the creation of
Despite technical challenges, particularly with proximal  a loop with a hydrophilic wire supported by a catheter.
segment stenosis or superficial femoral artery occlu-  This technique is particularly useful for subintimal tracking
sion, this method may not increase vascular compli- in total occlusions, with the catheter advancing behind the
cations compared to contralateral access when per- guidewire loop to maintain its small size. It is crucial to

formed by experienced surgeons [10, 11]. monitor re-entry into the distal true lumen to prevent ex-
Alternative vascular access sites, such as the radial  cessive advancement of guidewires or catheters.
or brachial arteries, may be considered when femoral If re-entry into the distal true lumen fails with the wire

access is not feasible. However, several factors must hinge technique or conventional high-tip-load guidewire
be evaluated, including the distance from access to advancement, antegrade dissection using re-entry devices
target (with or without sufficiently long devices), radial such as the Outback catheter (Cordis) may be applied.
artery vessel size, abdominal aortic tortuosity, and the  Alternatively, a retrograde approach may be attempted
angle between the subclavian artery and aortic arch.  for recanalization, involving puncture of distal arteries
such as the superficial femoral, popliteal, or below-knee
arteries, followed by advancement of a guidewire and
In cases of total occlusion, advancing a guidewire microcatheter. In cases of severe calcification, a 4 F in-
through the affected area can be challenging. Current-  troducer may be retrogradely inserted into distal vessels
ly, guidewires with diameters of 0.035 or 0.018 inches to improve support and facilitate device exchange.
(0.035 or 0.045 mm) are commonly used. To enhance To connect antegrade or retrograde guidewires,
guidewire maneuverability, it is necessary to facilitate ~ subintimal arterial wiring with antegrade-retrograde in-
guidewire exchange, perform fixation with a hinge, or tervention (SAFARI) is performed [14]. After antegrade
enable catheter tip insertion for angiography. The use balloon angioplasty to create a subintimal space, the
of a support catheter (microcatheter or balloon catheter retrograde guidewire can be successfully advanced
advanced over the guidewire) is mandatory. into the subintimal space, followed by wire externali-
Compared to microcatheters, balloon catheters have  zation with a retrograde guidewire into an antegrade
the advantage of dilating the occluded vessel, facilita- catheter or introducer to facilitate subsequent ante-
ting catheter advancement and improving guidewire ef-  grade advancement of balloon or stent devices.
ficacy. For extensive and long total occlusions, a balloon In other cases, if retrograde guidewire passage
catheter is recommended as a support catheter rather  fails, retrograde balloon angioplasty may be performed
than a microcatheter. To enhance the balloon catheter’s  to create a subintimal space for antegrade guidewire
ability to penetrate segments of total occlusion over the passage. In rare cases, the double-balloon technique
guidewire, a smaller-diameter balloon catheter (0.018 may be used, involving simultaneous inflation of an-
inch preferred over 0.035 inch) is recommended. tegrade and retrograde balloons without overlap, allo-
For total occlusion, various crossing strategies may  wing connection of different subintimal spaces [14].
be applied depending on the situation, such as antegrade Compared to antegrade dissection with re-entry us-
or retrograde dissection with or without re-entry. Subin- ing re-entry devices, the retrograde approach may be
timal recanalization often requires subsequent stenting; preferable in cases where antegrade guidewire pas-
however, current evidence does not favor one approach  sage fails due to its lower cost, fewer complications,
(intraluminal or subintimal recanalization) over another, and comparable success rates [15-17]. However, an-
nor the use of bare metal stents versus drug-coated tegrade dissection techniques with re-entry devices
stents [12, 13]. In most cases, antegrade advancement may still be necessary if recanalization with SAFARI or
is recommended as the first step. other methods fails.

Crossing strategy

POCCUNCKUE BUOMEANLUNHCKUE MCCNELOBAHNA

2026;11(1):91-103
RUSSIAN BIOMEDICAL RESEARCH




HOBbIE TEXHOJIOTUN B MEAVNLUWHE 95
NEW TECHNOLOGIES IN MEDICINE

TREATMENT STRATEGY + stenting in cases of long or flow-limiting dissections
after angioplasty, preferring DES over bare-metal
stents due to their superior outcomes [23].

For intraluminal recanalization, we recommend Regarding DES comparison, the Eluvia stent (Boston
balloon angioplasty with extended inflation time. This ~ Scientific, Marlborough, MA, USA) was evaluated against
study shows that a longer inflation time (180 s vs. 30's)  the Zilver PTX stent (Cook, Bloomington, IN, USA). Non-
significantly reduces the likelihood of dissection and inferiority was demonstrated for both efficacy and safety
restenosis (14 vs. 43%, p=0.009) [18]. The diameter of endpoints at 12 months. Primary patency was 86.8%
the balloon catheter for preparation prior to drug-coa-  (231/266) in the Eluvia group and 81.5% (106/130) in the
ted balloon (DCB) or stent placement should be 1 mm  Zilver PTX group, with a difference of 5.3% (one-sided
smaller than the diameter of the target artery [19]. For lower bound of 95% CI 0.66; p <0.0001) [24].

Balloon angioplasty

fibrotic or calcified plaques resistant to traditional an- In cases of total occlusion containing thrombus,
gioplasty, we recommend switching to: various strategies may be considered, including pri-
* a high-pressure balloon catheter (0.035 inch); mary stenting, thrombolysis, thrombectomy, or a com-
* acutting or scoring balloon catheter. bined approach.

Balloons with a full-length nitinol mesh coating are It is important to note that atherectomy or intravas-

designed to maintain a uniform diameter during infla-  cular lithotripsy catheters should not be routinely used
tion. This design feature helps minimize the risk of in total occlusions with severe calcification, as there is
edge dissection in the proximal or distal arterial seg- no clinical evidence supporting a reduction in resteno-
ments. A study demonstrated a significant reduction in  sis or TLR risk [7-9]. However, in special cases where
the rate of severe dissection: 4.2% in the percutaneous lesions cannot be crossed or dilated, or insufficient
transluminal angioplasty group (n=48) versus 25% in stent expansion is anticipated, devices such as direc-
the traditional angioplasty group (n=63), p=0.003 [20]. tional atherectomy (HawkOne), orbital atherectomy
(Diamondback 360), rotational and aspiration atherec-
tomy (Jetstream), laser, or intravascular lithotripsy
catheters may be considered for lesion preparation.

Drug-coated balloons, metallic stents,
drug-eluting stents, and atherectomy

A meta-analysis included 51 randomized controlled
trials involving 8430 patients/lesions. It was found that
DCBs outperform traditional balloon angioplasty in terms For impassable lesions, a low-profile coronary balloon
of primary patency and demonstrate lower rates of tar- may be used initially to create access through dense
get lesion revascularization (TLR) with comparable all-  occlusions. Additionally, externalization techniques such
cause mortality across short-term (<1 year), mid-term as the “push-and-pull” method may be applied, where
(1-2 years), and long-term (>2 years) follow-up periods. the guidewire is carefully advanced through the lesion

Specific lesions

DCBs were associated with: to facilitate access for interventional devices.

* higher odds of primary patency (short-term: odds Atherectomy devices have proven effective in such
ratio [OR] 3.21; 95% confidence interval [Cl] 2.44— cases, particularly when hard or calcified tissue impedes
4.24; long-term: OR 2.47; 95% Cl 1.93-3.16); passage. The percutaneous intravascular needle punc-

* lower TLR rates (short-term: OR 0.33; 95% CI ture of calcified plaque (PIERCE) technique, which in-
0.22-0.49; long-term: OR 0.42; 95% CI 0.29-0.60); volves needle fracturing, is another innovative method
+ similar all-cause mortality risk compared to tradi- used to penetrate particularly resistant lesion areas. Ap-

tional balloon angioplasty [21]. plying precise needle force allows access through dense
Compared to drug-eluting stents (DES), such as the  occlusions without causing excessive vessel trauma [25].
paclitaxel-eluting Zilver PTX stent, DCBs demonstrated For non-dilatable lesions that do not respond to

similar rates of restenosis and clinically driven TLR. balloon dilation despite adequate balloon size, an

At 12 months, target lesion restenosis was observed in  atherectomy device remains necessary, as it can help

22% of DCB-treated patients versus 21% of DES-treated  reduce the volume of hard plaque and prepare the ves-

patients (p=0.90). Clinically driven TLR was required in 14%  sel for further intervention.

of DCB patients versus 17% of DES patients (p=0.50) [22]. Coronary non-compliant balloons (CNBs) are also
Based on these results, we recommend: critical in these cases, as their rigidity allows for higher

« DCB angioplasty when no long or flow-limiting dis- inflation pressures, making them more effective in di-
sections are observed after traditional balloon an- lating rigid lesions. When CNBs are insufficient, esca-
gioplasty; lation to larger (0.035 inch) peripheral CNBs provides
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Un-crossable lesions:

Total occlusion of the Femoropopliteal Artery

— Small profile coronary balloon.
v

— Push and pull technique.

— Atherectomy tools.

Proposed direct intraluminal wiring >

Intraluminal crossing, subintimal crossing
or mixed type

— Needle cracking: PIERCE.
v

Un-dilatable lesions:

Successful guidewire crossing

A

+ Wiring technique: knuckle wiring, controlled stiff
GW wiring.

— Atherectomy tools.

A
Y

— Coronary NC balloons — 0.035
A

* Reentry tool: Outback.
* Retrograde puncture: SAFARI

inches peripheral NC balloon.
— Needle cracking: PIERCE.
and ensuring luminal gain.
Calcified nodule or large calcified
plaques (CFA):

stents.

— Atherectomy tools. before DCBs or stenting

Balloon Angioplasty: Use scoring or cutting balloons for resistant lesions.

Drug-Coated Balloons (DCBs): Ideal for cases without significant dissection, reducing restenosis

Stenting: For extensive or flow-limiting dissections, drug eluting stents are preferred over bare metal

Atherectomy: Effective for calcified lesions, enabling plaque removal and improving luminal gain

Fig. 3.
of this article)

additional force to address the lesion, particularly in

larger peripheral arteries.

In more complex cases involving calcified nodules
or large calcified plaques, such as those in the com-
mon femoral artery (CFA), advanced devices such as
the Jetstream or HawkOne atherectomy systems are
particularly useful. The Jetstream device combines re-
section and aspiration for effective removal of severe
calcification while reducing the risk of distal emboliza-
tion [26]. The HawkOne device, designed for directio-
nal atherectomy, is similarly developed to excise large
plaques, especially when precise plaque removal and
lumen enlargement are critical for restoring blood flow
and preventing future restenosis [27]. These devices
offer significant advantages in treating complex, heavily
calcified lesions where other methods may be ineffective.

COMPARISON OF ENDOVASCULAR
REVASCULARIZATION AND SURGICAL BYPASS

Endovascular revascularization and surgical by-
pass are the two main approaches to treat total occlu-
sions of the femoropopliteal artery/segment, each with
its own advantages and limitations.

Endovascular methods have gained popularity due
to their minimal invasiveness, which ensures shorter
recovery time, reduced hospital stay, and lower initial
costs compared to surgical bypass. These advantages
are particularly important for patients at high surgical
risk due to comorbidities such as advanced age, dia-
betes, or cardiovascular disease [28].

2026;11(1):91-103

Algorithm of procedural and treatment strategies for total occlusion of the femoropopliteal artery (the figure by the authors

However, surgical bypass remains an acceptable
option, especially for patients with long or complex
occlusions, long-segment involvement, or those with
previous failed endovascular interventions. Bypass
surgery, often using autologous venous grafts, has
been shown to provide superior long-term patency
rates in certain patient subgroups. Despite this, the
invasiveness of the procedure, combined with higher
risks of morbidity and mortality associated with major
surgery, often makes it a less favorable option for frail
or elderly patients [1, 2, 28, 29].

The UK Bypass vs Angioplasty in Severe Ischemia
of the Leg (BASIL-1) trial, involving 452 participants,
showed that patients with chronic limb-threatening
ischemia (CLTI) expected to survive two years or more
and having a suitable vein for bypass should be offered
venous bypass as a first option instead of balloon angio-
plasty [30]. The Best Endovascular vs Best Surgical
Therapy in Patients with Critical Limb Ischemia
(BEST-CLI) trial, which enrolled 1,830 participants —
mostly from the United States — evaluated patients
with optimal (single-segment) venous grafts. Among the
1,434 such patients, the rate of the composite primary
endpoint (major adverse limb events or death) was sig-
nificantly lower in the venous bypass group compared
to the best endovascular therapy group.

Major adverse limb events occurred in 302 of
709 patients (42.6%) in the surgical group versus 408
of 711 patients (57.4%) in the endovascular group
(hazard ratio [HR] 0.68; 95% CI 0.59-0.79; p <0.001).
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However, in a second cohort of 396 participants and improve stent expansion, their routine use is not
without optimal venous grafts, outcomes were simi- universally recommended due to concerns about pro-
lar between the two treatment groups. Major adverse cedural complications and a lack of robust evidence
limb events occurred in 83 of 194 patients (42.8%) in  supporting long-term benefits.

the surgical group and in 95 of 199 patients (47.7%) Moreover, the management of chronic total oc-
in the endovascular group (HR 0.79; 95% CI 0.58- clusions presents particular challenges, as various
1.06; p=0.12) [31]. techniques — such as subintimal recanalization and

The randomized BASIL-2 trial specifically com- re-entry devices — are employed with variable suc-
pared venous bypass with the best endovascular the- cess rates. The choice of the most appropriate stra-
rapy as the first-line revascularization strategy for pa- tegy often depends on the surgeon’s expertise and the
tients with critical limb ischemia requiring below-knee, specific features of the occlusion.
proximal infrainguinal revascularization (or without it).

Between July 22, 2014, and November 30, 2020, ato- CONCLUSION

tal of 345 participants were enrolled and randomly as- Endovascular revascularization has evolved signifi-
signed either to the venous bypass group (n=172) orto  cantly, offering a range of effective treatments for fe-
the best endovascular therapy group (n=173). moropliteal occlusions. Drug-coated balloons, atherec-

Major amputation or death occurred in 108 of 172 pa-  tomy devices, and advanced crossing techniques have
tients (63%) in the venous bypass group and in 92 of improved procedural success; however, challenges
173 patients (53%) in the best endovascular therapy persist in managing complex calcified lesions.
group (adjusted HR 1.35 [95% Cl 1.02-1.80]; p=0.037). Although drug-coated balloons show promise in

Mortality occurred in 91 of 172 patients (53%) in the  reducing restenosis, their role in heavily calcified di-
venous bypass group and in 77 of 173 patients (45%) sease remains debated. The use of hybrid strate-
in the best endovascular therapy group (adjusted HR  gies — combining endovascular and surgical methods
1.37 [95% CI 1.00-1.87]) [32]. may provide optimal outcomes in selected patients.

These data suggest that the severity and anatomi- Further research is needed to refine these tech-
cal distribution of atherosclerosis, as well as the qua- niques and improve long-term patency, ultimately lea-
lity of venous grafts, may influence treatment decisions  ding to better outcomes for patients with PAD.
and outcomes in critical limb ischemia.

Emerging evidence indicates that a hybrid ap- ADDITIONAL INFORMATION
proach — combining endovascular and surgical tech- Author contribution. Conceptualization of the
niques [33—42] — may yield the best outcomes for selec-  work, A.A. Kuchay, A.N. Lipin; acquisition, A.A. Kuchay,
ted patients by maximizing patency rates and minimizing  A.N. Lipin, K.L. Kozlov and N.N. Gruzdev; analysis,
recovery time [42-54]. Further studies directly comparing  A.A. Kuchay, N.N. Gruzdev; interpretation of data for
these strategies across different patient populations will  the work, A.A. Kuchay, A.N. Lipin; drafting and revising

be critical for guiding clinical decision-making. the work, A.N. Lipin, K.L. Kozlov; final approval of the

version to be published and agree to be accountable

CHALLENGES AND CONTROVERSIES for all aspects of the work, A.A. Kuchay, A.N. Lipin,
IN ENDOVASCULAR REVASCULARIZATION  K.L. Kozlov and N.N. Gruzdev.

Despite substantial advances in the field, several All authors made a substantial contribution to the

challenges and controversies remain in the endovas- conception of the study, acquisition, analysis, interpre-

cular management of femoropopliteal occlusions. tation of data for the work, drafting and revising the ar-

One major debate centers on the use of DCBs versus ticle, final approval of the version to be published and
stents. Although DCBs have shown promising results in  agree to be accountable for all aspects of the study.
reducing restenosis, their efficacy in complex or hea- Competing interests. The authors declare that
vily calcified lesions remains under scrutiny. Similarly, they have no competing interests.
the choice between DES and bare-metal stents often
depends on lesion characteristics and individual patient AOMNOJ/IHUTE/IbHAA MH®OPMALLUA
factors, with no clear consensus on the optimal approach Bknap aBTopoB. A.A. Kyyan, A.H. JlunuH — pas-
for all cases. pabotka koHuenuun pabotbl; A.A. Kyyair, A.H. Jlu-

The role of atherectomy in treating calcified oc- nuH, K.J1. Kosnos u H.H. I'pysges — cbop pax-
clusions is another ongoing topic of discussion. While  Hbix; A.A. Kyyan, H.H. [py3geB — aHanus gaHHbIX;
atherectomy devices can facilitate lesion preparation A.A. Kyyair, A.H. JlunuH — uHTepnpeTaums gaHHbIX
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ans pa6otbl; A.H. Jlunun, K.J1. Koanos — noarotoska
n pegakTupoaHue pabotol; A.A. Kyyan, A.H. Jlunuu,
K.J1. Kosnoe n H.H. I'py3ageB — okoH4yaTenbHoe yT-
BepXaeHue Bepcun ans nybnukauyum n cornacue He-
CTU OTBETCTBEHHOCTbL 3a BCE acnekTbl paboTbl.

Bce aBTOpbI BHECNM CYLLECTBEHHbIN BKag B pas-

paboTKy KOHLUenuuW, NpoBedeHUe WMCCReaoBaHus K
NOArOTOBKY CTaTbM, MPOYNM 1 0406pUNM uHaNbHY0
Bepcuio nepea nybavkaumen.

KoHdbnukT nHTepecoB. ABTOpbI JeknapupytoT oT-

CYTCTBUE ABHbIX U NOTEHUMNAITbHbIX KOH(SIMKTOB UHTE-
pecoB, CBA3AHHbIX C ny6nv||<au,mel71 HaCTOSLLEN CTaTbM.
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