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Current Challenges for the Modern

Management of PAD

An overview of contemporary and emerging practices in peripheral artery disease.

BY FANNY S. ALIE-CUSSON, MD, AND JEAN M. PANNETON, MD, FRCSC, FACS

eripheral artery disease (PAD) affects an

increasingly high number of patients across the

globe. Unfortunately, as our population ages, the

incidence of PAD also increases and the burden
of cardiovascular disease on health care costs is heavier
than ever before. Luckily, the field of vascular intervention
is in full effervescence with countless new devices and
technologies emerging onto the market, further diversifying
the available armamentarium to address this chronic and
incurable condition.

PAD is a heterogeneous disease process that affects
patient groups differently; for example, younger patients
and those who smoke typically present with inflow disease
at the aortoiliac and femoropopliteal levels, whereas older
or diabetic patients generally present with distal outflow
disease at the tibioperoneal level. Symptomatology varies
broadly from intermittent claudication (IC) to tissue loss,
and the corresponding disease management also varies
greatly. A generally accepted concept is that asymptomatic
disease does not warrant intervention, and instead, optimal
medical management should represent the mainstay of
treatment for these patients. IC should be intervened upon
when it is severe or refractory to conservative treatment.
When indicated, determining the timing of intervention
and navigating the wide array of therapeutic options
present a great challenge for modern vascular specialists.

Multiple approaches, algorithms, and rationales to
therapy have been proposed. The elderly comorbid
patient with a short life expectancy has traditionally been
the preferred endovascular patient, but indications for
endovascular treatment are steadily becoming broader.
The decision-making process in choosing between open
or endovascular therapy is not clearly established and
varies widely between practitioners and practice settings.
Additionally, therapeutic approaches should be dictated
by therapy goals, whether it be improvement of walking
distance or resolution of rest pain and wound healing,
Refractory IC is generally addressed via an endovascular
approach first, with operative management reserved for
more severe symptomatology. An important question

should be answered by the long-awaited BEST-CLI trial.”
Hopefully, BEST-CLI will further define the optimal
management algorithm for infrainguinal occlusive disease
and allow for a more tailored therapeutic approach for
patients with critical limb ischemia.

ILIAC DISEASE

Endovascular treatment of inflow disease has been
increasingly successful over the years and skilled
practitioners are now tackling the most complex iliac
lesions. The GORE® VIABAHN® VBX Balloon Expandable
Endoprosthesis (VBX Stent Graft) offers excellent primary
patency rates in challenging aortoiliac occlusive lesions.
In the VBX FLEX study, 32.1% of patients presented with
TransAtlantic Inter-Society Consensus Classification Il
(TASC II) C/D lesions, and 42.5% of patients received
kissing stents at the aortic bifurcation. The primary patency
rate was 96.9% at 9 months with no significant difference
in patency rates between TASC Il A/B versus C/D lesions.?
Figures 1 through 3 demonstrate the use of kissing VBX
Stent Grafts for severe stenosis of both common iliac
arteries at their origin with excellent angiographic results.
These covered stents represent a safe option in managing
high-grade, severely calcified or excentric lesions with an
inherently higher risk of complications from recanalization
as they allow for simultaneous management of dissections
and potential ruptures.

FEMOROPOPLITEAL DISEASE

Treatment for femoropopliteal disease is now steering
away from the full-metal jacket era. Instead, a more
comprehensive strategy to minimize stent complications
while optimizing patency rates is employed with an As
Low As Reasonably Achievable (ALARA) strategy. The
body of clinical evidence supporting the use of the GORE®
VIABAHN® Endoprosthesis with Heparin Bioactive Surface
for treating long lesions (> 10-15 cm) and chronic
occlusions of the femoropopliteal segment continues
to grow. The most recent study to evaluate the GORE
VIABAHN Endoprosthesis performance in the superficial
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Figure 1. Aortoiliac angiogram showing severe calcified bilateral
common iliac artery ostial stenoses.

Figure 2. Deployment of bilateral common iliac artery GORE®
VIABAHN® VBX Balloon Expandable Endoprosthesis kissing
covered stents.

femoral artery demonstrated a 12-month primary patency
of 88% in lesions with an average length of 22 cm.2 There
are now five multicenter, prospective, randomized, or
single-arm studies that have evaluated the heparin-
coated GORE VIABAHN Endoprosthesis demonstrating
an average 12-month primary patency of 75% in long
(average lesion length, 22 cm), complex (n = 302 chronic
total occlusions out of 422 limbs) lesions.>” Data from the
RELINE clinical trial support the use of the GORE VIABAHN
Endoprosthesis for the treatment of in-stent restenosis
(ISR) with a 75% primary patency rate and 80% freedom
from target lesion revascularization (TLR) at 12 months

Figure 3. Excellent results can be seen on completion
angiogram.

with a mean treated lesion length of 17.3 cm. In
comparison, percutaneous transluminal angioplasty (PTA)
was associated with a 28% primary patency rate and

42% freedom from TLR at 12 months.® However, edge
restenosis, potential for acute limb ischemia by covering
critical collateral branches, and stent thrombosis are
caveats that need to be considered. Complete coverage
of all diseased portions of the stented artery and avoiding
oversizing of stent grafts may improve outcomes.

The popliteal artery is more difficult to address via
endovascular approaches given its location and the
dynamic stresses to which it is exposed. Therefore, stent
placement in this arterial segment is particularly prone
to fracture due to insufficient flexibility and heightened
breakability, inevitably leading to secondary complications.
New generations of nitinol stents, such as the GORE®
TIGRIS® Vascular Stent, are designed to adapt to the
ever-changing anatomy of the distal artery with a higher
resistance to fracture via an interconnecting heparin-
bonded polymer mesh. Primary patency at 12 months was
81.5%. More recent data have also shown its efficacy in
combination with a GORE VIABAHN Endoprosthesis.™

Despite the ALARA strategy rationale, residual stenosis
or dissection following PTA remain accepted indications
for stent placement. Technology has fortunately evolved
from standard laser-cut nitinol stents and their high
fracture rates to more conformable interwoven nitinol
stents, which are associated with better patency rates as
well as a reduced incidence of stent fractures. Despite
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this, ISR unfortunately represents one of the toughest
challenges we face as endovascular practitioners. Multiple
trials have supported the use of drug-coated balloons to
improve patency rates in management of ISR, such as the
FAIR trial,"" with freedom from TLR rates of 96.4% with
the MEDTRONIC IN.PACT Admiral Drug-Coated Balloon
versus 81% with plain old balloon angioplasty (P = .0117)
at 6 months and 90.8% versus 52.6% (P < .0001) at
12 months, respectively. The DEBATE-ISR trial showed
similar results but, unfortunately, the difference did not
persist at the 3-year mark.’? Atherectomy devices, such
as the SPECTRANETICS® EXCIMER Laser System, were
also introduced as a potential solution to treat ISR by
debulking the intimal hyperplastic tissue, thus improving
luminal gain.™

Surgical bypass procedures still have an important role
in certain instances, namely in younger patients with
aortoiliac disease, long-segment femoropopliteal disease,
severe tibial disease, or failed prior endovascular therapy.
Autologous vein grafts are preferable, but another option
would be expanded polytetrafluoroethylene (ePTFE)
synthetic bypass grafts. Notably, the GORE® PROPATEN®
Vascular Graft has been shown to offer promising results in
infrainguinal bypass compared with standard ePTFE, with
74.5% overall primary patency at 5 years versus 56.2% for
standard ePTFE grafts (P = .03)."

CONCLUSION

Modern endovascular technology is rapidly evolving,
and outcomes are steadily improving. However, as
we look ahead, multiple challenges remain, such as
minimizing neointimal hyperplasia, refining our approach
to tibioperoneal interventions, and managing ISR more
effectively.

This supplement offers an up-to-date overview of
the interventional management of complex PAD with a
heavier focus on endovascular approaches. We hope to
allow readers to have a better grasp on current available
technologies and their evidence-based indications.
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