
SOCIETY FOR VASCULAR SURGERY DOCUMENTS
From t

of Ge

Unive

gery

Scho

Salt L

versit

Surge

sion o

of Ar

Depa

the D

versit

Texas

of Me

Secti

and D

leston

Surge

gery,

sion o

the N

ment

East

Mich

tonq;

Melb

Vascu

cisco

Brow
Society for Vascular Surgery appropriate use criteria for

management of intermittent claudication

Karen Woo, MD, PhD,a Jeffrey J. Siracuse, MD, MBA,c Kyle Klingbeil, MD, MS,b Larry W. Kraiss, MD,d

Nicholas H. Osborne, MD,e Niten Singh, MD,f Tze-Woei Tan, MD,g Shipra Arya, MD, SM,h

Subhash Banerjee, MD,i Marc P. Bonaca, MD, MPH,j Thomas Brothers, MD,k Michael S. Conte, MD,l

David L. Dawson, MD,m Young Erben, MD,n Benjamin M. Lerner, MD,o Judith C. Lin, MD, MBA,p

Joseph L. Mills Sr, MD,q Derek Mittleider, MD,r Deepak G. Nair, MD, MS, MHA,s Leigh Ann O’Banion, MD,t

Robert B. Patterson, MD,u Matthew J. Scheidt, MD,v and Jessica P. Simons, MD, MPH,w for the Society for
Vascular Surgery Appropriateness Committee, Los Angeles, Stanford, San Francisco, and Fresno, CA; Boston and

Worcester, MA; Salt Lake City, UT; Ann Arbor and East Lansing, MI; Seattle, WA; Tucson, AZ; Dallas, Temple, and Houston,

TX; Aurora, CO; Charleston, SC; Jacksonville, Melbourne, and Sarasota, FL; Louisville, KY; Providence, RI; and Milwaukee, WI
ABSTRACT
The Society for Vascular Surgery appropriate use criteria (AUC) for the management of intermittent claudication were
created using the RAND appropriateness method, a validated and standardized method that combines the best
available evidence from medical literature with expert opinion, using a modified Delphi process. These criteria serve as a
framework on which individualized patient and clinician shared decision-making can grow. These criteria are not ab-
solute. AUC should not be interpreted as a requirement to administer treatments rated as appropriate (benefit outweighs
risk). Nor should AUC be interpreted as a prohibition of treatments rated as inappropriate (risk outweighs benefit). Clinical
situations will occur in which moderating factors, not included in these AUC, will shift the appropriateness level of a
treatment for an individual patient. Proper implementation of AUC requires a description of those moderating patient
factors. For scenarios with an indeterminate rating, clinician judgement combined with the best available evidence
should determine the treatment strategy. These scenarios require mechanisms to track the treatment decisions and
outcomes. AUC should be revisited periodically to ensure that they remain relevant. The panelists rated 2280 unique
scenarios for the treatment of intermittent claudication (IC) in the aortoiliac, common femoral, and femoropopliteal
segments in the round 2 rating. Of these, only nine (0.4%) showed a disagreement using the interpercentile range
adjusted for symmetry formula, indicating an exceptionally high degree of consensus among the panelists. Post hoc, the
term “inappropriate”was replaced with the phrase “risk outweighs benefit.” The term “appropriate”was also replaced with
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“benefit outweighs risk.” The key principles for the management of IC reflected within these AUC are as follows. First,
exercise therapy is the preferred initial management strategy for all patients with IC. Second, for patients who have not
completed exercise therapy, invasive therapy might provide net a benefit for selected patients with IC who are non-
smokers, are taking optimal medical therapy, are considered to have a low physiologic and technical risk, and who are
experiencing severe lifestyle limitations and/or a short walking distance. Third, considering the long-term durability of the
currently available technology, invasive interventions for femoropopliteal disease should be reserved for patients with
severe lifestyle limitations and a short walking distance. Fourth, in the common femoral segment, open common femoral
endarterectomy will provide greater net benefit than endovascular intervention for the treatment of IC. Finally, in the
infrapopliteal segment, invasive intervention for the treatment of IC is of unclear benefit and could be harmful. (J Vasc
Surg 2022;76:3-22.)

Keywords: Appropriate use criteria; Intermittent claudication; Peripheral artery disease; RAND appropriateness method
PREFACE
The RAND appropriateness method was developed in

the 1980s and has been widely used in North America
and Europe. The original RAND terms “appropriate,”
“indeterminate,” and “inappropriate” were used by the
committee during its deliberations as prescribed by the
process. The Society for Vascular Surgery determined
that these terms, in particular, “appropriate” and “inap-
propriate,” carry many different and often highly charged
social connotations in the 21st century, especially when
considered outside the strict context of the RAND appro-
priateness methodology definitions. After careful deliber-
ation, the Society for Vascular Surgery decided post hoc
to replace “appropriate” with benefit outweighs risk
(B>R) and “inappropriate” with risk outweighs benefit
(R>B) because these represent the definitions used by
the panelists. These changes removed the positive and
negative semantic connotations and strictly align with
the RAND appropriateness methodology definitions.
This change is methodologically sound and retains the
scientific integrity of the work.

EXECUTIVE SUMMARY
The Society for Vascular Surgery Appropriate Use

Criteria (AUC) for the management of intermittent clau-
dication (IC) were created by adhering as closely as
possible to the RAND appropriateness method.1 The
RAND appropriateness method is the only validated
method for developing AUC and is a standardized
method that combines the best available evidence
from medical literature with expert opinion, using a
modified Delphi process.

Implementation of AUC. These AUC serve as a baseline
framework on which individualized patient and clinician
shared decision-making can grow. These criteria have
numerous limitations. A mutually agreed on care plan
must consider each patient’s goals and values, factors
impossible to categorize and rate.
It is important to recognize that these criteria are not

absolute. The AUC should not be interpreted as requiring
one to administer treatment rated as appropriate
(benefit outweighs risk). Nor should the AUC be inter-
preted as a prohibition to treatments rated as
inappropriate (risk outweighs benefit). An important
attribute of AUC is that “they should be flexible” and
“should not limit physician freedom, but should impede
arbitrary decisions.”1 “Freedom” refers to that which “per-
mits decisions different from those recommended by
the criteria, but requires that such decisions be justified”
vs “arbitrariness,” which means that the AUC are “not fol-
lowed but no attempt is made to explain why.”1 Accord-
ingly, clinical situations will undoubtedly exist in which
moderating patient factors, not included in the scenarios
addressed in these AUC, will shift the appropriateness
level of a treatment for an individual patient. However,
proper implementation of the AUC requires a descrip-
tion of those moderating patient factors.
For scenarios with an indeterminate rating, clinician

judgment, combined with the best available evidence,
should be the primary determinant of the optimal
course of treatment. For scenarios with an indeterminate
rating, an ongoing need exists for mechanisms to track
treatment decisions and the resulting outcomes. As
medical technology, drug therapies, and strategies are
anticipated to improve and progress over time, the
AUC should be revisited periodically to ensure that these
criteria remain relevant.

Summary of recommendations. The panelists rated
2280 unique scenarios for the treatment of IC in the aor-
toiliac, common femoral, and femoropopliteal segments
in their round 2 rating. Of the 2280 scenarios, only 9
(0.4%) had disagreement using the interpercentile range
adjusted for symmetry formula, indicating an exception-
ally high degree of consensus among the panelists. The
appropriateness level of each scenario has been pre-
sented in the Results section. Post hoc, the term “inap-
propriate” was replaced with the phrase “risk outweighs
benefit” (R>B). The term “appropriate” was also replaced
with the phrase “benefit outweighs risk” (B>R). The key
principles for the management of IC reflected within
these AUC are as follows:

d Exercise therapy is a preferred initial management
strategy for all patients with IC.

d For patients who have not completed exercise therapy,
invasive therapy might provide a net benefit for
selected patients with IC who are nonsmokers, are
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taking optimal medical therapy, are considered to
have a low physiologic and technical risk, and are expe-
riencing severe lifestyle limitations and/or a short
walking distance.

d Considering the long-term durability of currently avail-
able technology, invasive interventions for femoropo-
pliteal disease should be reserved for patients with
severe lifestyle limitations and a short walking distance.

d In the common femoral segment, open common
femoral endarterectomy will provide greater net
benefit than endovascular intervention for the treat-
ment of IC.

d In the infrapopliteal segment, invasive intervention for
the treatment of IC is of unclear benefit and could be
harmful.
DISCLAIMER
The Society for Vascular Surgery develops evidenced-

based documents as a resource to assist members in
the practice of vascular surgery. These appropriate use
criteria (AUC) contain guidance on intermittent claudica-
tion and were determined from a recent review of the re-
ported evidence and expert opinion. These AUC reflect
the available body of evidence, and their applicability re-
flects the limitations of those data and are subject to
reassessment and revision as new knowledge emerges.
Given these limitations, AUC do not represent a state-
ment of the standard of care, nor can they substitute
for clinician judgment or supplant patient preference
or shared decision-making. The Society for Vascular Sur-
gery recognizes that departure from the AUC could be
warranted when, in the reasonable judgment of the
treating clinician, such a course of action is indicated
by the clinical presentation of the patient, limitations of
the available resources, advances in knowledge or tech-
nology, and/or patient preference. Readers must rely
solely on their own judgment to determine which prac-
tices and procedures, whether included in this docu-
ment, are appropriate for them, their patient, their
institution, or their practice.

INTRODUCTION
Peripheral artery disease (PAD) of the lower extremities

affects >200 million people worldwide. Among patients
with PAD who are symptomatic, intermittent claudica-
tion (IC) is the most common manifestation.2 The preva-
lence of PAD is expected to increase for the foreseeable
future, highlighting PAD as a major public health prob-
lem.3 In addition to being highly prevalent, PAD is a
costly disease to treat. A study reported in 2008 esti-
mated the total annual costs associated with vascular-
related hospitalizations for patients with PAD were
>$21 billion in the United States alone.4,5 The number
of interventions for PAD in the United States has
increased dramatically in recent years, correlating with
increased costs to the healthcare system.6-8
In recognition of these issues, the Society for Vascular
Surgery (SVS) has developed clinical practice guidelines
for the management of IC.9 Clinical practice guidelines
provide clinicians with summaries of the evidence for
or against specific treatments using the GRADE (grading
of recommendations assessment, development, evalua-
tion) system for evaluating the strength of the evidence.10

However, the clinical practice guideline writing process is
not designed to address patient-specific decision-mak-
ing, and clinical practice guidelines cannot account for
multidimensional clinical situations. In contrast, appro-
priate use criteria (AUC) are designed to inform the
appropriateness of an intervention in a particular clinical
scenario given specific patient characteristics. Further-
more, the Centers for Medicare and Medicaid Services
and other payors have taken notice of AUC, primarily
for their role in reducing overuse of healthcare items
such as diagnostic testing and invasive interventions.
The Centers for Medicare and Medicaid Services has pre-
viously mandated the use of AUC for certain advanced
imaging studies, with imaging studies that do not align
with AUC requiring prior authorization.11

Accordingly, the SVS leadership has identified “appro-
priateness” as a critical component of efforts to enhance
the quality of care and sought to define AUC for the
treatment of IC. The ultimate objective of the develop-
ment and implementation of AUC is to promote the
use of appropriate interventions and minimize overuse
of potentially inappropriate procedures that could be
associated with downstream negative consequences to
patients and the healthcare system.
METHODS
These AUC were created by adhering as closely as

possible to the RAND appropriateness method (RAM).1

The RAM is a validated, standardized method that com-
bines the best available evidence from the medical liter-
ature with expert opinion, using a modified Delphi
process.

Writing panel
Under the leadership of the SVS Quality Council and

the SVS Appropriateness Committee, a writing panel
was convened with five members (N.H.O., J.P.S., N.S.,
J.J.S., T.W.T.) guided by the writing panel chair (K.W.). As
prescribed by the RAM, the writing panel chair was
formally trained in the RAM, with experience leading
and moderating prior AUC development projects. All
members of the writing panel declared they were free
from conflicts of interest relevant to these AUC at their
appointment to the committee. During the course of
the project period, one member (N.S.) had performed
consulting work on the topic of atherosclerotic disease
(PAD) that fell within the SVS standards
(Supplementary Table, online only). The SVS has a clearly
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defined policy and set of standards for determining con-
flicts, which were applied to this work.12

Systematic review
As prescribed by the RAM, the first step in the execution

of the project was a systematic literature review. The liter-
ature review was designed to inform what the writing
panel agreed were the most fundamental questions
with respect to appropriateness in the care of IC patients:
(1) what is appropriate as initial management of IC; and
(2) what is appropriate as management of IC after a trial
of exercise therapy that failed to adequately treat symp-
toms? These were the areas for which the panel deter-
mined a clear statement was necessary to define the
basis of appropriate care for IC. Although several other
questions were considered, including the appropriate-
ness of various types of endovascular interventions, these
questions were deemed separate from, and subsequent
to, the chosen questions.
The writing panel identified specific questions the sys-

tematic review would address to inform the determina-
tion of appropriateness:

1. For patients with IC who were receiving optimal med-
ical therapy (OMT; antiplatelet and/or statin), what
were the outcomes of initial treatment with exercise
therapy (supervised or nonsupervised) compared
with invasive interventions?

2. For patients with IC, what were the outcomes of
endovascular vs open revascularization?

The writing panel identified and defined 21 covariates,
eight interventions, and seven outcomes of interest that
commonly affect decision-making for IC. The Mayo Clinic
Evidence Practice Center conducted a systematic review
and meta-analysis that evaluated the literature between
2000 and 2020 for evidence associated with each of
these factors (Saadi et al., Unpublished data). The Mayo
Clinic Evidence Practice Center systematic review identi-
fied 36 studies (10 comparative observational, 13 non-
comparative observational, and 13 randomized
controlled trials) that met the extensive Evidence Prac-
tice Center criteria for inclusion (eg, single-arm studies
must have had $50 patients).
The included literature was not adequate to perform a

meta-analysis. All studies were found to have a risk of
bias in at least one category. Considering the inadequate
evidence from the systematic review and the exclusion
of some studies that the writing panel believed were
important and relevant, the writing panel compiled a
supplemental literature review, which summarized the
findings of these studies.

Assumptions and definitions
The writing panel determined several baseline assump-

tions and defined each term used in the clinical sce-
narios to be presented to the rating panelists. For the
purposes of this project, the RAND definition of “appro-
priate” was used: “The expected health benefit (eg,
increased life expectancy, relief of pain, reduction in anx-
iety, improved functional capacity) exceeds the expected
negative consequences (eg, mortality, morbidity, anxiety,
pain, time lost from work) by a sufficiently wide margin
that the procedure is worth doing, exclusive of cost.”1

“Inappropriate” was defined as the converse; the risks
clearly exceed the benefits by a wide margin. Post hoc,
the term “inappropriate” was replaced throughout with
the phrase “the risk outweighs the benefit” (R>B). In
addition, the term “appropriate” was replaced with “the
benefit outweighs the risk” (B>R). The assumptions and
definitions were ultimately discussed and modified by
the rating panel in the second round of rating to
generate the final assumptions and definitions (pre-
sented in the Results section).

Scenarios
The writing panel next generated a set of clinical sce-

narios to be rated by the rating panelists for appropriate-
ness. The scenarios were designed to mimic clinical
decision-making. Because of the paucity of relevant
high-quality evidence, many of the original covariates
used in the systematic review (eg, depression, quality of
life) were not included in the scenarios. The scenarios
were dichotomized into patients receiving initial therapy
and those who had completed exercise therapy but
remained significantly disabled by IC. The scenarios
were further grouped according to the anatomic level
of disease; a basic assumption was hemodynamically sig-
nificant single-level disease. For the scenarios involving
initial treatment, the treatment options considered
were exercise therapy, open in-line surgical revasculariza-
tion, extra-anatomic surgical revascularization, and
endovascular revascularization. For scenarios involving
patients who had completed exercise therapy, the treat-
ment options were specific to the anatomic location and
included open in-line surgical revascularization, extra-
anatomic surgical revascularization, endovascular revas-
cularization, and common femoral endarterectomy
(CFEA). Each scenario was designed to include the clin-
ical characteristics the writing panel agreed were rele-
vant to determining the most appropriate treatment
for a given patient.

Rating panel
The SVS executive board selected a multidisciplinary

rating panel consisting of 15 volunteers from three pro-
fessional societies (two from the American College of
Cardiology [ACC; 13%], two from the Society of Interven-
tional Radiology [SIR; 13%], and 11 from the SVS [(73%];
Table I). Of the 11 SVS members, 6 (55%) had self-
reported as a member of an academic practice, 4 (36%)
as being in private practice with or without a teaching
component, and 1 as being in a hospital-employed



Table I. Members of rating panel

Name Professional society Affiliation Location
Self-reported practice

type

Shipra Arya, MD, SM SVS Stanford University
School of Medicine

Stanford, CA Academic

Subhash Banerjee, MD ACC University of Texas
Southwestern Medical
School

Dallas, TX Academic

Marc Bonaca, MD, MPH ACC University of Colorado
School of Medicine

Aurora, CO Academic

Thomas Brothers, MD SVS Medical University of
South Carolina

Charleston, SC Academic

Michael Conte, MD SVS University of California,
San Francisco

San Francisco, CA Academic

David Dawson, MD SVS Baylor Scott and White
Health

Temple, TX Hospital employed

Young Erben, MD SVS Mayo Clinic, Jacksonville Jacksonville, FL Academic

Benjamin Lerner, MD SVS Norton Vascular
Associates

Louisville, KY Private practice,
nonteaching

Judith Lin, MD, MBA SVS Michigan State
University

East Lansing, MI Academic

Joseph Mills, MD SVS Baylor College of
Medicine

Houston, TX Academic

Derek Mittleider, MD SIR Brevard Physician
Associates

Melbourne, FL Private practice,
nonteaching

Deepak Nair, MD SVS Sarasota Vascular
Specialists

Sarasota, FL Private practice,
nonteaching

Leigh Ann O’Banion, MD SVS University of California,
San Francisco, Fresno

Fresno, CA Private practice,
teaching program

Robert Patterson, MD SVS Brown University Providence, RI Private practice,
teaching program

Matthew Scheidt, MD SIR Medical College of
Wisconsin

Milwaukee, WI Academic

ACC, American College of Cardiology; SIR, Society for Interventional Radiology; SVS, Society for Vascular Surgery.
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practice. A total of 81 SVS members volunteered to serve
as panelists, 68% of whom identified as being in aca-
demic practice. The ACC and SIR members were nomi-
nated by their respective organizations. The panelists
represented various geographic areas across the United
States and a wide range of duration in practice. Fourteen
rating panel members declared no relevant conflicts of
interest at their appointment to the panel, as defined
by the SVS policy.12 One rating panel member (D.M.)
had a potential conflict of interest as a member of an
advisory board and speaker’s panels for companies that
make devices that can be used in the treatment of IC
(Supplementary Table, online only). During the course
of the project, one other rating panel member (M.P.B.)
acquired modest stock holdings in two companies that
make devices and medications that can be used in the
treatment of IC. Other industry-associated research and
institutional relationships are noted in the
Supplementary Table (online only).
Rating and classifying appropriateness
The rating panelists rated the scenarios in two rounds

using REDCap (Research Electronic Data Capture) tools
hosted at the University of California Los Angeles.13

REDCap is a secure, web-based software platform
designed to support data capture for research studies.
Round one rating. In round one, the rating panelists

were provided with the assumptions and definitions
created by the writing panel, the results of the systematic
review and supplemental review, and the full text of all
cited references. The panelists each independently rated
1512 scenarios. The identities of the rating panelists were
concealed from each other until round one had been
completed to ensure that the ratings were performed
independently. In accordance with the RAM, the panel-
ists were instructed to rate the appropriateness level of
each scenario on a scale of 1 to 9: 1, the risks clearly
exceed the benefits by a wide margin; to 9, the benefits
clearly exceed the risks by a wide margin. A score of 5



Table II. Classification of appropriateness stratified by rating and disagreement

Variable R>B IND IND B>R

Median rating 1-3 Any 4-6 7-9

Disagreementa No Yes No No

B>R, Benefit outweighs risk; IND, indeterminate; R>B, risk outweighs benefit.
aAs defined using the interpercentile range adjusted for symmetry formula.
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meant the scenario is of uncertain or equivocal
appropriateness.
On completion of the round one rating, the scenarios

were classified into three levels of appropriateness: (1)
B>R, panel median score of 7 to 9 without disagreement;
(2) indeterminate, panel median score of 4 to 6 or any
median score with disagreement; and (3) R>B, panel me-
dian of 1 to 3 without disagreement (Table II). According
to the RAM, disagreement is a binary outcome; either
there is disagreement or there is not. The presence of
disagreement was determined using the interpercentile
range adjusted for symmetry (IPRAS) formula.1 The round
one ratings were used only to inform round two. Only the
ratings from round two were used in the final classifica-
tion of appropriateness.
Round two rating. Although the RAM recommends

that round two ratings be conducted in person, given
the ongoing COVID-19 (coronavirus disease 2019)
pandemic, round two was conducted virtually using the
Ring Central Meetings platform (Ring Central, Inc, Bel-
mont, CA) over 2 days, totaling 15 hours. All members of
the rating panel attended the entirety of the virtual
meeting. In accordance with the RAM, an experienced
moderator (K.W.) led the entirety of round two. The rating
panelists were provided with individualized results from
round one, indicating themedian score for each scenario
rated in round one and a reminder of how the individual
panelist had rated each scenario in round one.
In accordance with the RAM, the rating panelists dis-

cussed and revised the assumptions and definitions
and reached a consensus (Tables III and IV). The panelists
assumed single-level, hemodynamically significant dis-
ease in all cases, except as explicitly noted (Table IV).
They participated in extensive discussion regarding the
definition of “prior intervention,” including the variety of
possible prior interventions for an anatomic segment,
and the variable methods in which the different inter-
ventions would sway their judgment. The panelists
agreed that “prior intervention” was a marker for a
more complex scenario with a decreased likelihood of
short- and long-term success. The panelists agreed that
a failed prior intervention would potentially raise their
threshold for deeming revascularization appropriate
but that each scenario would be interpreted in conjunc-
tion with the described anatomic complexity. The panel-
ists debated whether the details of prior interventions
and the specific number of interventions were important
enough to (1) expand the number of scenarios markedly;
(2) remove the term and defer to a separate AUC project;
or (3) develop a more generalized definition of prior inter-
vention. Ultimately, the panelists decided to retain “prior
interventions” as a variable, categorized as prior open and
prior endovascular interventions. The panelists agreed
that the term should be broadly interpreted as any num-
ber or type of prior open or endovascular intervention,
implying a decrease in the likelihood of long-term
success.
The panelists further deliberated extensively on the

optimal term to capture an aggregate assessment of
life expectancy, functional status, and physiologic fitness
for surgery. The panelists ultimately classified this vari-
able as low, medium, and high risk for an intervention.
This term was intended to allow the clinician to incorpo-
rate age, burden of comorbid disease, and frailty into the
decision, without having to set rigid thresholds such as
chronologic age.
The definition of, and assumptions about, OMT (defined

as any dose and any type of both a lipid-lowering agent
and an antiplatelet agent) were also discussed at length.
The rating panel decided that one assumption should be
that OMT was prescribed in all cases; thus, scenarios of
nonadherence or an inability to take OMT as prescribed
could be rated. Although the panelists discussed nu-
ances of the distinction between a patient choosing
not to take OMT, having an allergy to or intolerance of
OMT, and an inability to take OMT for other reasons,
the panelists ultimately determined that the variable
should be classified as taking vs not taking OMT. An addi-
tional assumption was that clinicians could offer cilosta-
zol or pentoxifylline at the clinician’s discretion. They did
not choose to assess the appropriateness of cilostazol in
these AUC.
The panelists discussed exercise therapy extensively.

The panelists noted that marked variability exists in the
availability of supervised exercise therapy programs in
the United States, making it reasonable to accept
home- or technology-based exercise therapy as sufficient
for completion of exercise therapy.14 The panelists
agreed to assume that a good faith effort was made by
the clinician to thoroughly counsel the patient regarding
how to properly perform exercise therapy. The panelists
also agreed to assume that, in the scenarios in which
the patient had completed exercise therapy, the physi-
cian had verified that the patient had made a good faith



Table III. Final assumptions

The hypothetical patient has symptoms most consistent with
vasculogenic claudication (not musculoskeletal or
neurogenic) that are reproducible with physical exertion;
the symptoms are in a major muscle group in a distribution
corresponding to the designated anatomic segment

The symptoms have been present for $90 days

The hypothetical patient has hemodynamically significant
atherosclerotic disease isolated to the specified anatomic
location; some specific variations allowed, depending on the
anatomic level (see the Femoropopliteal and Infrapopliteal
sections)

The hypothetical patient does not have symptoms of chronic
limb threatening ischemia (rest pain and/or tissue loss) in
either leg

At the discretion of the clinician, the hypothetical patient has
been offered a trial of cilostazol

The hypothetical patient has been prescribed OMT (see
Table IV)

The hypothetical patient has continued taking OMT after the
intervention

OMT, Optimal medical therapy.
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attempt at exercise therapy for a minimum of 12 weeks.
The key components of supervised- or home-based exer-
cise therapy were described in the SVS IC clinical prac-
tice guidelines as (1) a duration of >6 months, (2) at
least three sessions per week, and (3) a session duration
of $30 minutes; the desired end point for patients to
achieve is a nearly maximal claudication pain, and
walking is the preferred form of exercise.9 In contrast,
the American Heart Association/ACC guidelines have
recommended a trial of exercise for 12 weeks.15 The rat-
ing panel chose to use the 12-week duration for their
definition of a good faith effort.
The panelists discussed and revised the scenarios to

arrive at those they determined were reasonable repre-
sentations of clinical situations encountered in practice.
One scenario that the panelists debated was the combi-
nation of severe lifestyle limitations and a long walking
distance. Although this combination is likely to have a
low prevalence in practice, the panelists elected to
include it. The panelists wished to address scenarios in
which a patient who routinely participated in long-
distance activities, such as marathon running (an
example specifically discussed by the panelists), might
report severe lifestyle limitation due to IC.
In the process of revising the scenarios, the panelists

dramatically expanded the total number of scenarios
from the original 1512 in round one. During round two,
the panelists each rated 2280 scenarios. In accordance
with the RAM, consensus was required for the content
of the scenarios but not for the level of appropriateness.
Areas of disagreement with respect to appropriateness
were discussed; however, consensus was never forced.
The revised scenarios were then rated by all rating
panelists.

Statistical analysis
The appropriateness of each scenario was determined

using round two ratings as described. All analyses were
conducted using SAS, version 9.4 (SAS Institute, Cary, NC).

RESULTS

Aortoiliac disease
The rating panel agreed that the Trans-Atlantic Inter-

Society Consensus II (TASC II) is the most common and
widely accepted system to categorize anatomic
complexity for aortoiliac disease.16 Thus, the distribution
of disease was categorized as straightforward or complex
using the TASC II classification (Table IV). The panelists
discussed distinguishing between the types of open
inline (eg, aortofemoral, iliofemoral) and types of extra-
anatomic (eg, axillobifemoral bypass, femorofemoral
bypass) surgical revascularization (Table IV). Ultimately,
they decided that subcategorizing within “inline” and
within “extra-anatomic” was not worthwhile; procedures
within each group had outcomes that could reasonably
be considered as one group in the clinical decision-
making process. Disease of the internal iliac artery was
not included in aortoiliac disease. Internal iliac disease
was thought to represent an uncommon presentation
for IC, and limited data are available regarding the out-
comes of internal iliac artery interventions for IC to serve
as guidance. Laterality was not considered for aortoiliac
interventions because treatment is often bilateral for
open and endovascular interventions.
Straightforward aortoiliac disease.
Initial therapy. For initial therapy for patients with IC

with straightforward aortoiliac disease, exercise therapy
was rated as B>R in all included scenarios (Table V).
There were no described scenarios in which an open
inline surgical revascularization was rated as B>R as initial
treatment. Extra-anatomic surgical revascularization was
rated as R>B in the included scenarios as initial therapy.
For current nicotine users with severe lifestyle limita-

tions, open inline surgical revascularization was indeter-
minate for patients who were low risk, taking OMT, or
with a short walking distance; otherwise, it was R>B.
For nonsmokers with severe lifestyle limitations and
high risk or a long walking distance, open inline surgical
revascularization was deemed R>B; otherwise, it was
deemed indeterminate.
For current nicotine users, endovascular intervention

was only B>R as the initial therapy in the case of severe
lifestyle limitations with a short walking distance. For
non-nicotine users, initial endovascular therapy was
B>R for patients with severe lifestyle limitations, who
were low or medium risk, were taking OMT, or had short
walking distances. Other initial endovascular interven-
tion scenarios were either R>B or indeterminate, with



Table IV. Final variable definitions

Variable Definition

Anatomic location of disease

Aortoiliac Atherosclerotic stenotic or occlusive disease involving the aorta, common iliac, or external
iliac arteries (excludes internal iliac)

Common femoral Atherosclerotic stenotic or occlusive disease involving the common femoral artery and its
bifurcation to include the profunda femoris

Femoropopliteal Atherosclerotic stenotic or occlusive disease involving the superficial femoral and popliteal
arteries

Infrapopliteal Atherosclerotic stenotic or occlusive disease involving the anterior tibial arteries,
tibioperoneal trunk, peroneal artery, posterior tibial artery, and/or pedal arteries

Complexity of disease

Aortoiliac

Straightforward TASC II A/B, not heavily calcified

Complex TASC II C/D and/or heavily calcified

Common femoral

Straightforward Focal stenosis or occlusion or multiple focal stenoses, not heavily calcified, patent
bifurcation

Complex Diffuse stenoses or occlusion, extension into profunda and/or heavily calcified

Femoropopliteal

Straightforward TASC II A/B, not heavily calcified, can perform bypass above the knee only, $2 tibial vessel
(anterior tibial, peroneal, posterior tibial artery) runoff

Complex TASC II C/D, heavily calcified, requires bypass to a distal target in below the knee popliteal
or proximal infrapopliteal vessels, and/or single tibial vessel (anterior tibial, peroneal,
posterior tibial artery) runoff

OMT

Yes Patient is taking lipid-lowering and antiplatelet medications

No Patient is not taking both lipid-lowering and antiplatelet medications for any reason,
including allergy, intolerance, and/or medical contraindications

Lifestyle limitation
secondary to
vasculogenic
claudicationa

Mild Although unable to perform some activities, everyday activities are not limited. Rutherford
class 0-1

Moderate Rutherford class 2

Severe Refrains from routine errands that require walking; Rutherford class 3

Operative risk status:
frailty, functional
status, life expectancyb

Low risk Robust, independently functional, >5-year life expectancy

Medium risk Prefrail, partially dependent: vulnerable patients could cycle back to robust with
interventions or become frail if subjected to stressors, 2- to 5-year life expectancy

High risk Frail, completely dependent, <2-year life expectancy

Total walking distancec

Short distance <2 Blocks

Medium distance 2-4 Blocks

Long distance >4 Blocks

Prior intervention

Failed endovascular Any prior endovascular intervention for peripheral arterial disease in same anatomic
distribution as current disease that has become occluded

Failed open Any prior open intervention for peripheral arterial disease in same anatomic distribution as
current disease that has become occluded
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Table IV. Continued.

Variable Definition

Conduit

SSGSV Only pertains to femoropopliteal scenarios

Non-SSGSV Any conduit other than SSGSV (only pertains to femoropopliteal scenarios)

Nicotine use

Yes Cigarette smoking, electronic cigarette use, or chewing tobacco within 30 days before
intervention

No No cigarette smoking, electronic cigarette use, or chewing tobacco within 30 days before
intervention

Treatment

Exercise therapy Including both supervised and unsupervised exercise therapydunsupervised exercise
therapy: clinician has explained in depth or referred the patient to one of the following
and believes the patient has made a good faith effort to perform 1 of the following for
$12 weeks: community walking program, unsupervised walking program, unsupervised
exercise therapy, walking prescription, group-mediated cognitive behavioral walking
intervention, or home-based exercise therapy; supervised exercise therapy: a structured
and supervised exercise regimen with the intent of improving the walking distance or for
cardiac rehabilitation; these typically have at least a 30-minute session duration, 3 times/
wk for 12 weeks

Open in-line surgical
revascularization

Open surgical bypass that is anatomic, including aortoiliac, and aortofemoral (only pertains
to aortoiliac scenarios)

Open extra-anatomic
surgical revascularization

Axillary to femoral or femoral to femoral bypass (only pertains to aortoiliac scenarios)

Endovascular revascularization Isolated endovascular intervention, including angioplasty, stenting, and/or atherectomy, at
the treating provider’s discretion of best available intervention

Common femoral endarterectomy Open surgical revascularization of common femoral artery with endarterectomy and
patch angioplasty

OMT, Optimal medical therapy; SSGSV, single-segment greater saphenous vein; TASC II, Trans-Atlantic Inter-Society Consensus II.
a
“Disabling” refers to disabling in everyday life; although reported by the patient, the assumption was also that a thorough discussion had occurred

and that the clinician agreed with the patient regarding the degree of lifestyle limitation. Thus, the clinician must have explained, in detail, the
rationale that the limitation must be severe enough to justify the risks associated with treatment to help guide patients in reporting their limitations
accurately.
bAssessment of physiologic reserve determined by the presence of severe comorbidities; poor functional, cognitive, or nutritional status; and asso-
ciated expected life expectancy.
cOne block equals 300 ft or 100 meters; these distance categories are meant to serve as a proxy for what the panelist would consider to be short,
medium, and long distances, rather than strict literal interpretations of the patient’s walking distance.
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mild or moderate lifestyle limitation categories more
often rated as R>B.
Completed exercise therapy. For current nicotine

users who were low risk or had a short walking distance
and had straightforward aortoiliac disease and had
completed a trial of exercise therapy, open inline surgical
revascularization for severe lifestyle limitations was rated
B>R (Table V). For the described scenarios for non-
nicotine users, open inline surgical revascularization for
severe lifestyle limitation was B>R, except when patients
were high risk or had a long walking distance. Extra-
anatomic surgical revascularization was B>R for only
one of the included scenarios: non-nicotine users with
severe lifestyle limitations with failed endovascular in-
terventions. Otherwise, extra-anatomic surgical revascu-
larization was deemed R>B for most scenarios.
Endovascular intervention for a patient who had

completed exercise therapy was B>R for those with se-
vere lifestyle limitation if they were any risk, were taking
OMT, had a short walking distance or no previous inter-
vention, regardless of nicotine status. Endovascular
intervention for non-nicotine users, those not taking
OMT, those with a medium walking distance, and those
with failed endovascular or open revascularization was
also deemed B>R. Most other scenarios for endovascular
interventions, after completion of exercise therapy, were
indeterminate, with some R>B scenarios, such as pa-
tients with a long walking distance, not taking OMT,
and with previously failed endovascular interventions in
the mild and moderate lifestyle limitation groups.
Complex aortoiliac disease.
Initial therapy. For patients with complex aortoiliac

disease, exercise therapy was deemed B>R in the
described scenarios (Table V). There were no included
scenarios in which open inline surgical revascularization
was deemed B>R. Open inline surgical revasculariza-
tion was R>B for initial therapy in most scenarios; some
scenarios were rated as indeterminate, primarily for
non-nicotine users with severe lifestyle limitations.
Extra-anatomic surgical revascularization was R>B in

the described scenarios as initial therapy. Endovascular
intervention as initial therapy was B>R for complex



Table V. Aortoiliac disease
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Current 
nico�ne user

Mild low risk B>R R>B R>B R>B - R>B - B>R R>B R>B R>B R>B R>B -
medium risk B>R R>B R>B R>B - R>B - B>R R>B R>B R>B R>B R>B R>B
high risk B>R R>B R>B R>B R>B R>B - B>R R>B R>B R>B R>B R>B R>B
taking OMT B>R R>B R>B R>B - R>B - B>R R>B R>B R>B R>B R>B -
not taking OMT B>R R>B R>B R>B R>B R>B - B>R R>B R>B R>B R>B R>B R>B
short walking distance B>R R>B R>B - - R>B - B>R R>B R>B R>B - R>B -
medium walking distance B>R R>B R>B R>B - R>B - B>R R>B R>B R>B R>B R>B -
long walking distance B>R R>B R>B R>B R>B R>B R>B B>R R>B R>B R>B R>B R>B R>B
failed endovascular - R>B R>B R>B R>B R>B
failed open interven�on R>B R>B - R>B R>B -
no previous interven�on - R>B - R>B R>B -

Moderate low risk B>R R>B R>B - - R>B - B>R R>B R>B R>B R>B R>B -
medium risk B>R R>B R>B R>B - R>B - B>R R>B R>B R>B R>B R>B -
high risk B>R R>B R>B R>B R>B R>B - B>R R>B R>B R>B R>B R>B R>B
taking OMT B>R R>B R>B R>B - R>B - B>R R>B R>B R>B - R>B -
not taking OMT B>R R>B R>B R>B R>B R>B R>B B>R R>B R>B R>B R>B R>B R>B
short walking distance B>R R>B R>B - - R>B - B>R R>B R>B - - R>B -
medium walking distance B>R R>B R>B - - R>B - B>R R>B R>B R>B R>B R>B -
long walking distance B>R R>B R>B R>B R>B R>B R>B B>R R>B R>B R>B R>B R>B R>B
failed endovascular - R>B R>B R>B R>B R>B
failed open R>B R>B - R>B R>B -
no previous interven�on - R>B - R>B R>B -

Severe low risk B>R - R>B - B>R R>B B>R B>R - R>B - - R>B B>R
medium risk B>R R>B R>B - - R>B B>R B>R R>B R>B - - R>B -
high risk B>R R>B R>B - - R>B B>R B>R R>B R>B - - R>B -
taking OMT B>R - R>B - - - B>R B>R - R>B - - - B>R
not taking OMT B>R R>B R>B R>B - R>B - B>R R>B R>B - - R>B -
short walking distance B>R - R>B B>R B>R - B>R B>R - R>B - - R>B -
medium walking distance B>R R>B R>B - - R>B - B>R R>B R>B - - R>B -
long walking distance B>R R>B R>B R>B - R>B - B>R R>B R>B R>B - R>B -
failed endovascular - - - - R>B -
failed open - - - - R>B -
no previous interven�on - R>B B>R - R>B -

Non-nico�ne 
user

Mild low risk B>R R>B R>B R>B - R>B - B>R R>B R>B R>B - R>B -
medium risk B>R R>B R>B R>B R>B R>B - B>R R>B R>B R>B - R>B -
high risk B>R R>B R>B R>B R>B R>B - B>R R>B R>B R>B R>B R>B -
taking OMT B>R R>B R>B R>B - R>B - B>R R>B R>B R>B - R>B -
not taking OMT B>R R>B R>B R>B R>B R>B R>B B>R R>B R>B R>B R>B R>B R>B
short walking distance B>R R>B R>B - - R>B B>R B>R R>B R>B - - R>B -
medium walking distance B>R R>B R>B R>B - R>B - B>R R>B R>B R>B - R>B -
long walking distance B>R R>B R>B R>B R>B R>B - B>R R>B R>B R>B R>B R>B -
failed endovascular - R>B - - R>B -
failed open R>B R>B - - R>B -
no previous interven�on - R>B - - R>B -

Moderate low risk B>R R>B R>B - - R>B - B>R - R>B - - R>B -
medium risk B>R R>B R>B - - R>B - B>R R>B R>B - - R>B -
high risk B>R R>B R>B R>B R>B R>B - B>R R>B R>B R>B R>B R>B -
taking OMT B>R R>B R>B - - R>B - B>R R>B R>B - - R>B -
not taking OMT B>R R>B R>B R>B R>B R>B - B>R R>B R>B R>B - R>B -
short walking distance B>R R>B R>B - - R>B B>R B>R - R>B - - R>B -
medium walking distance B>R R>B R>B - - R>B - B>R R>B R>B - - R>B -
long walking distance B>R R>B R>B R>B R>B R>B - B>R R>B R>B R>B R>B R>B -
failed endovascular - - - - R>B -
failed open - R>B - - R>B -
no previous interven�on - - - - R>B -

Severe low risk B>R - R>B B>R B>R - B>R B>R - R>B - B>R - B>R
medium risk B>R - R>B B>R B>R - B>R B>R - R>B - B>R - B>R
high risk B>R R>B R>B - - - B>R B>R - R>B - - - B>R
taking OMT B>R - R>B B>R B>R - B>R B>R - R>B - B>R - B>R
not taking OMT B>R - R>B - B>R - B>R B>R - R>B - B>R - B>R
short walking distance B>R - R>B B>R B>R - B>R B>R - R>B B>R B>R B>R B>R
medium walking distance B>R - R>B - B>R - B>R B>R - R>B - B>R - B>R
long walking distance B>R R>B R>B - - - - B>R R>B R>B - - - -
failed endovascular B>R B>R B>R B>R - B>R
failed open B>R - B>R - - B>R
no previous interven�on B>R - B>R B>R - B>R

B>R, Benefit outweighs risk; R>B, risk outweighs benefit; - Indeterminate; OMT Optimal Medical Therapy.
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disease less often than for straightforward disease. The
only included scenario in which endovascular interven-
tion was deemed B>R as initial therapy was in the case
of non-nicotine users with severe lifestyle limitations
and a short walking distance. Other scenarios with endo-
vascular intervention as the initial treatment were R>B or
indeterminate, with patients with mild or moderate life-
style limitation more often being R>B.
Completed exercise therapy. For those with complex

aortoiliac disease who completed exercise therapy,
open inline surgical revascularization was B>R for non-
nicotine users with severe lifestyle limitations, except
for those scenarios with a high-risk patient, a long
walking distance, or failed prior open intervention
(Table V). Otherwise, open inline surgical revasculariza-
tion was R>B or indeterminate, with current nicotine use
more often resulting in a rating of R>B.
Extra-anatomic surgical revascularization was B>R for

only one of the included scenarios: non-nicotine users
with severe lifestyle limitations and a short walking dis-
tance. Otherwise, extra-anatomic surgical revasculariza-
tion was indeterminate for the remainder of the
described scenarios with non-nicotine use; it was R>B
for the described scenarios of current nicotine use,
except for severe lifestyle limitations and taking OMT,
which was deemed indeterminate.
Endovascular intervention for complex disease after a

patient had completed exercise therapy was B>R for
current nicotine users with severe lifestyle limitation if
they were low risk or taking OMT. Endovascular inter-
vention was B>R for the included cases of non-
nicotine users with severe lifestyle limitation, except
for those with a long walking distance. Otherwise,
endovascular intervention was deemed R>B or
indeterminate.

Common femoral disease
Common femoral disease was defined as atheroscle-

rotic stenotic or occlusive disease involving the common
femoral artery (CFA) and its bifurcation to include the
profunda femoris. The superficial femoral artery was
assumed to be patent because one basic assumption
was the presence of single-level disease. Because no
consensus classification exists for common femoral dis-
ease, the panelists created definitions of straightforward
and complex common femoral disease (Table IV). The
panelists discussed the inclusion of disease laterality
and ultimately decided to omit laterality for the com-
mon femoral segment because simultaneous treatment
of bilateral common femoral disease was perceived as
uncommon.
Straightforward common femoral disease.
Initial therapy. For straightforward common femoral

disease, exercise therapy was rated as B>R for the
included scenarios (Table VI). Endovascular therapy as
initial therapy was R>B for the included scenarios. For
current nicotine users, CFEA was R>B as initial therapy
for the described scenarios with mild and moderate
lifestyle limitations except for those with a short walking
distance, for which it was indeterminate. For current
nicotine users with severe lifestyle limitation, CFEA was
B>R as initial therapy only for patients who were low risk
or with a short walking distance; otherwise, it was
indeterminate.
Among non-nicotine users, CFEA as initial therapy was

indeterminate in scenarios with mild lifestyle limitations
when also taking OMT or also with short distance limita-
tion or low surgical risk. For non-nicotine users with mod-
erate lifestyle limitations, CFEA was rated as
indeterminate as initial therapy in the included sce-
narios, except for those with long walking distance, for
which it was deemed R>B. For non-nicotine users with
severe lifestyle limitations, CFEA was B>R as initial ther-
apy for patients who were low or medium risk, those
who were taking OMT, and those with short walking
distance.
Completed exercise therapy. After a trial of exercise

therapy, CFEA was B>R for current nicotine users with
mild or moderate lifestyle limitations who also had short
walking distance and for patients with moderate lifestyle
limitation with no previous intervention (Table VI). For
current nicotine users with severe lifestyle limitation,
CFEA was B>R for low- or medium-risk patients, those
taking OMT, those with short walking distance, and those
with a history of prior failed endovascular intervention or
no previous intervention.
Among the non-nicotine users with severe lifestyle lim-

itation, CFEA was B>R for the described scenarios but
not for those not taking OMT, for which CFEA was inde-
terminate. CFEA was B>R for patients who were non-
nicotine users with moderate lifestyle limitations and
short walking distance, with the remainder of scenarios
rated as indeterminate or R>B.
Endovascular revascularization of the CFA was not rated

as B>R in the included scenarios, reflecting a strong
consensus across the rating panel regarding the risks
and benefits of endovascular intervention for IC in the
CFA. This was based in large part on limited data on
long-term patency and clinical effectiveness and concerns
about the potential use of stents in the CFA (either by
design or as bail-out), which could have serious negative
implications (including the limitation of surgical options)
for the patient in the future.
Endovascular revascularization was R>B for both nico-

tine and non-nicotine users in all scenarios with mild or
moderate lifestyle limitation. It was also R>B for sce-
narios of severe lifestyle limitation except among non-
nicotine users when the patient was low or medium
risk, was taking OMT, had a short or medium walking dis-
tance, or no prior intervention or failed open
intervention, where endovascular revascularization was
indeterminate.



Table VI. Common femoral disease
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Current 
Nico�ne 
User

Mild low risk B>R R>B R>B - R>B B>R R>B R>B - R>B
medium risk B>R R>B R>B - R>B B>R R>B R>B - R>B
high risk B>R R>B R>B - R>B B>R R>B R>B R>B R>B
taking OMT B>R R>B R>B - R>B B>R R>B R>B - R>B
not taking OMT B>R R>B R>B R>B R>B B>R R>B R>B R>B R>B
short walking distance B>R - R>B B>R R>B B>R - R>B - R>B
medium walking distance B>R R>B R>B - R>B B>R R>B R>B - R>B
long walking distance B>R R>B R>B - R>B B>R R>B R>B R>B R>B
failed endovascular interven�on - R>B - R>B
failed open interven�on - R>B - R>B
no previous interven�on - R>B - R>B

Moderate low risk B>R R>B R>B - R>B B>R R>B R>B - R>B
medium risk B>R R>B R>B - R>B B>R R>B R>B - R>B
high risk B>R R>B R>B - R>B B>R R>B R>B - R>B
taking OMT B>R R>B R>B - R>B B>R R>B R>B - R>B
not taking OMT B>R R>B R>B - R>B B>R R>B R>B - R>B
short walking distance B>R - R>B B>R R>B B>R - R>B - R>B
medium walking distance B>R R>B R>B - R>B B>R R>B R>B - R>B
long walking distance B>R R>B R>B - R>B B>R R>B R>B R>B R>B
failed endovascular interven�on - R>B - R>B
failed open interven�on - R>B - R>B
no previous interven�on B>R R>B - R>B

Severe low risk B>R B>R R>B B>R R>B B>R - R>B B>R R>B
medium risk B>R - R>B B>R R>B B>R - R>B B>R R>B
high risk B>R - R>B - R>B B>R - R>B - R>B
taking OMT B>R - R>B B>R R>B B>R - R>B B>R R>B
not taking OMT B>R - R>B - R>B B>R - R>B - R>B
short walking distance B>R B>R R>B B>R R>B B>R - R>B B>R R>B
medium walking distance B>R - R>B - R>B B>R - R>B B>R R>B
long walking distance B>R - R>B - R>B B>R - R>B - R>B
failed endovascular interven�on B>R R>B B>R R>B
failed open interven�on - - - R>B
no previous interven�on B>R R>B B>R R>B

Non-
nico�ne 
user

Mild low risk B>R - R>B - R>B B>R - R>B - R>B
medium risk B>R R>B R>B - R>B B>R R>B R>B - R>B
high risk B>R R>B R>B R>B R>B B>R R>B R>B - R>B
taking OMT B>R - R>B - R>B B>R - R>B - R>B
not taking OMT B>R R>B R>B R>B R>B B>R R>B R>B R>B R>B
short walking distance B>R - R>B - R>B B>R - R>B - R>B
medium walking distance B>R R>B R>B - R>B B>R R>B R>B - R>B
long walking distance B>R R>B R>B R>B R>B B>R R>B R>B R>B R>B
failed endovascular interven�on - R>B - R>B
failed open interven�on R>B R>B R>B R>B
no previous interven�on - R>B - R>B

Moderate low risk B>R - R>B - R>B B>R - R>B - R>B
medium risk B>R - R>B - R>B B>R - R>B - R>B
high risk B>R - R>B - R>B B>R R>B R>B - R>B
taking OMT B>R - R>B - R>B B>R - R>B - R>B
not taking OMT B>R - R>B - R>B B>R R>B R>B - R>B
short walking distance B>R - R>B B>R R>B B>R - R>B - R>B
medium walking distance B>R - R>B - R>B B>R - R>B - R>B
long walking distance B>R R>B R>B - R>B B>R R>B R>B R>B R>B
failed endovascular interven�on - R>B - R>B
failed open interven�on - R>B - R>B
no previous interven�on - R>B - R>B

Severe low risk B>R B>R R>B B>R - B>R B>R R>B B>R R>B
medium risk B>R B>R R>B B>R - B>R B>R R>B B>R R>B
high risk B>R - R>B B>R R>B B>R - R>B B>R R>B
taking OMT B>R B>R R>B B>R - B>R B>R R>B B>R R>B
not taking OMT B>R - R>B - R>B B>R - R>B B>R R>B
short walking distance B>R B>R R>B B>R - B>R B>R R>B B>R R>B
medium walking distance B>R - R>B B>R - B>R - R>B B>R R>B
long walking distance B>R - R>B B>R R>B B>R - R>B B>R R>B
failed endovascular interven�on B>R R>B B>R R>B
failed open interven�on B>R - - R>B
no previous interven�on B>R - B>R R>B

B>R, Benefit outweighs risk; CET, completed exercise therapy; ET, exercise therapy; EVR, endovascular revascularization; IND, indeterminate; NA, not
applicable; OMT, optimal medical therapy; R>B, risk outweighs benefit.
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Complex common femoral disease.
Initial therapy. For patients with complex common

femoral disease, exercise therapy was B>R for the
described scenarios (Table VI). CFEA was R>B or inde-
terminate as the initial therapy in the included scenarios
with current nicotine users. For non-nicotine users, CFEA
was B>R as initial therapy for patients with severe life-
style limitations with low or medium risk, taking OMT, or
with short walking distance. Endovascular intervention
was R>B for all scenarios.

Completed exercise therapy. CFEA was deemed inde-
terminate or R>B for the described scenarios with mild
and moderate lifestyle limitation (Table VI). For nicotine
users with severe lifestyle limitation, CFEA was B>R,
except for those who were high risk, those not taking
OMT, those with long walking distance, and those with a
failed open intervention, for which it was indeterminate.
For non-nicotine users with severe lifestyle limitation,
CFEA was B>R for the included scenarios, except for
those with failed open intervention, for which it was
deemed indeterminate. Endovascular intervention for
complex common femoral disease was rated as R>B in
the included scenarios.

Femoropopliteal disease
Given that a baseline assumption for all included sce-

narios was that all patients had single-level hemodynami-
cally significant disease, the panelists had an extensive
discussion regarding the status of runoff distal to the fem-
oropopliteal segment for the purpose of the scenarios. The
panelists emphasized the importance of considering the
relationship between anatomic complexity and durability
when determining appropriateness rather than the likeli-
hood of procedural technical success. The panelists agreed
that the status of the infrapopliteal segment is significantly
associated with the durability of femoropopliteal interven-
tions. Therefore, the rating panel agreed to include the sta-
tus of the infrapopliteal vessels in the complexity of
femoropopliteal disease.
With respect to the number of patent infrapopliteal ar-

teries, straightforward disease was defined as anatomy
with two or more patent infrapopliteal runoff vessels
(Table IV). Disease was considered complex for cases with
single- or zero-vessel runoff. Consistent with the overall def-
initions, the panelists also included the TASC II classification
and degree of calcification in the definition of disease
complexity. TASC II A/B, noncalcified lesions were defined
as straightforward femoropopliteal disease, and TASC II C/
D and/or heavily calcified lesions were considered complex
femoropopliteal disease. If the anatomy was considered
complex for any of these reasons (ie, runoff, TASC II classifi-
cation, or degree of calcification) the overall classification
was complex disease.
The rating panel further discussed the differences in

durability between an above-the-knee and a below-
the-knee popliteal bypass graft target and the
importance of this consideration in determining dura-
bility and appropriateness. Thus, the panelists deter-
mined that disease requiring a below-the-knee
popliteal bypass target would be categorized as complex
disease, and disease allowing for an above-the-knee
bypass target was deemed straightforward. Additionally,
the panelists discussed whether below-the-knee popli-
teal lesions might require the hood of a bypass to be
placed onto the tibioperoneal trunk for technical rea-
sons, leading to categorization as infrapopliteal bypass.
Although the panelists agreed this situation was rela-
tively rare, they determined it was important to consider
it within the AUC. Therefore, the scenario of performing
the distal anastomosis of a bypass to the proximal infra-
popliteal vessels was represented as complex disease in
scenarios involving bypass only.
The panelists determined that in the femoropopliteal

segment, open surgical revascularization should be
stratified based on the availability of conduit into
bypass with single-segment great saphenous vein
(SSGSV) or bypass with non-SSGSV (to include pros-
thetic graft, arm vein, and spliced conduits). The rating
panel further determined that the distinction between
unilateral and bilateral symptomatic disease was rele-
vant to the femoropopliteal segment because unilat-
eral revascularization in cases with bilateral disease
might have a lower likelihood of significant, durable
lifestyle benefit. The panelists noted that durability
and freedom from reintervention are lower in femoro-
popliteal disease compared with aortoiliac and com-
mon femoral interventions. When this risk is
multiplied over two affected limbs, the risk/benefit ra-
tio of intervention is affected, and, therefore, the appro-
priateness will also be affected.
The rating panel emphasized that treatment of femo-

ropopliteal disease, in particular, can be very nuanced.
It is exceptionally challenging to capture all the nu-
ances in scenarios and simultaneously maintain a
reasonable number of scenarios. Therefore, it is impor-
tant to recognize that, especially with treatment of
femoropopliteal disease, these AUC are intended to
represent general statements about common cases
seen in clinical practice and should not be considered
as absolutes.

Straightforward femoropopliteal disease.
Initial therapy. Exercise therapy was B>R as initial

therapy in the described scenarios (Table VII). Any
intervention (endovascular or open) was rated as R>B
for the included scenarios with mild to moderate life-
style limitations. For severe lifestyle limitation among
current nicotine users, open revascularization with non-
SSGSV was R>B in all scenarios, and open surgical
revascularization with SSGSV was R>B or indetermi-
nate, depending on factors such as risk status. For
cases of severe lifestyle limitations among non-nicotine
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Current 
Nico�ne User

Mild low/medium/high risk B>R R>B R>B R>B R>B R>B R>B B>R R>B R>B R>B R>B R>B R>B
taking/ not taking OMT B>R R>B R>B R>B R>B R>B R>B B>R R>B R>B R>B R>B R>B R>B
short/medium/long walking 
distance B>R R>B R>B R>B R>B R>B R>B B>R R>B R>B R>B R>B R>B R>B
unilateral/bilateral symptoms B>R R>B R>B R>B R>B R>B R>B B>R R>B R>B R>B R>B R>B R>B
failed endovascular/open
interven�on R>B R>B R>B R>B R>B R>B
no previous interven�on R>B R>B R>B R>B R>B R>B

Moderate low/medium/high risk B>R R>B R>B R>B R>B R>B R>B B>R R>B R>B R>B R>B R>B R>B
taking/ not taking OMT B>R R>B R>B R>B R>B R>B R>B B>R R>B R>B R>B R>B R>B R>B
short/medium/long walking 
distance B>R R>B R>B R>B R>B R>B R>B B>R R>B R>B R>B R>B R>B R>B
unilateral/bilateral symptoms B>R R>B R>B R>B R>B R>B R>B B>R R>B R>B R>B R>B R>B R>B
failed endovascular/open
interven�on R>B R>B R>B R>B R>B R>B
no previous interven�on R>B R>B R>B R>B R>B R>B

Severe low risk B>R - R>B - - - - B>R - R>B - - - -
medium risk B>R - R>B - - - - B>R - R>B - - - -
high risk B>R R>B R>B R>B - R>B - B>R R>B R>B - - R>B -
taking OMT B>R - R>B - - - - B>R - R>B - - - -
not taking OMT B>R R>B R>B R>B - R>B - B>R R>B R>B R>B - - -
short walking distance B>R - R>B - - - B>R B>R - R>B - - - B>R
medium walking distance B>R R>B R>B - - - - B>R R>B R>B - - - -
long walking distance B>R R>B R>B R>B - R>B - B>R R>B R>B R>B - R>B -
unilateral symptoms B>R - R>B - - - - B>R - R>B - - - -
bilateral symptoms B>R R>B R>B R>B - R>B - B>R R>B R>B R>B - - -
failed endovascular 
interven�on - - - - - -
failed open interven�on - R>B - - - -
no previous interven�on - - - - - -

Non-nico�ne 
user

Mild low/medium/high risk B>R R>B R>B R>B R>B R>B R>B B>R R>B R>B R>B R>B R>B R>B
taking/ not taking OMT B>R R>B R>B R>B R>B R>B R>B B>R R>B R>B R>B R>B R>B R>B
short/medium/long walking 
distance B>R R>B R>B R>B R>B R>B R>B B>R R>B R>B R>B R>B R>B R>B
unilateral/bilateral symptoms B>R R>B R>B R>B R>B R>B R>B B>R R>B R>B R>B R>B R>B R>B
failed endovascular/open
interven�on R>B R>B R>B R>B R>B R>B
no previous interven�on R>B R>B R>B R>B R>B R>B

Moderate low/medium/high risk B>R R>B R>B R>B R>B R>B R>B B>R R>B R>B R>B R>B R>B R>B
taking/ not taking OMT B>R R>B R>B R>B R>B R>B R>B B>R R>B R>B R>B R>B R>B R>B
short/medium/long walking 
distance B>R R>B R>B R>B R>B R>B R>B B>R R>B R>B R>B R>B R>B R>B
unilateral/bilateral symptoms B>R R>B R>B R>B R>B R>B R>B B>R R>B R>B R>B R>B R>B R>B
failed endovascular/open
interven�on R>B R>B R>B R>B R>B R>B
no previous interven�on R>B R>B R>B R>B R>B R>B

Severe low risk B>R - - - B>R - B>R B>R - - - B>R - B>R
medium risk B>R - R>B - B>R - B>R B>R - R>B - B>R - B>R
high risk B>R - R>B - - - B>R B>R - R>B - - R>B B>R
taking OMT B>R - - - B>R - B>R B>R - - - B>R - B>R
not taking OMT B>R - R>B - - - B>R B>R - R>B - - - -
short walking distance B>R - - - B>R B>R B>R B>R - - B>R B>R - B>R
medium walking distance B>R - R>B - B>R - B>R B>R - R>B - B>R - B>R
long walking distance B>R - R>B - - - B>R B>R - R>B - - R>B -
unilateral symptoms B>R - - - B>R - B>R B>R - - - B>R - B>R
bilateral symptoms B>R - R>B - B>R - B>R B>R - R>B - B>R - B>R
failed endovascular 
interven�on B>R - B>R B>R - -
failed open interven�on - - B>R - - -
no previous interven�on B>R - B>R B>R - B>R

B>R, Benefit outweighs risk; CET, complete exercise therapy; IND, indeterminate; NA, not applicable; OMT, optimal medical therapy; R>B, risk out-
weighs benefit; SSGSV, single segment great saphenous vein.
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users, open revascularization with SSGSV and endo-
vascular revascularization were both indeterminate as
initial treatment in all scenarios. Open revascularization
with non-SSGSV was rated as indeterminate as initial
therapy for non-nicotine users who were low risk, were
taking OMT, had a short walking distance, or had uni-
lateral disease.
Completed exercise therapy. Intervention (endovascu-

lar or open) was R>B in the included scenarios with mild
or moderate lifestyle limitations (Table VII). For severe
lifestyle limitation, endovascular intervention was B>R
for current nicotine users with short walking distance.
Open surgical revascularization with SSGSV was consid-
ered indeterminate for the described cases of current
nicotine users with severe lifestyle limitations. Open
revascularization with non-SSGSV was R>B for current
nicotine users who were high risk, not taking OMT, had
long walking distance, had bilateral symptoms, or had
failed open intervention.
For scenarios with severe lifestyle limitation among

non-nicotine users, endovascular revascularization was
B>R in the described scenarios. However, open revas-
cularization with non-SSGSV was rated as indetermi-
nate in the included scenarios, except for a short
walking distance, for which it was rated B>R. Among
non-nicotine users who had completed exercise ther-
apy but continued to have severe lifestyle limitation,
open revascularization with SSGSV was B>R, except
for patients who were high risk, those not taking OMT,
those with long walking distance, and those with a
failed open intervention, for which it was
indeterminate.

Complex femoropopliteal disease.
Initial therapy. As with straightforward disease, exer-

cise therapy was B>R as initial therapy for all described
scenarios with complex femoropopliteal disease
(Table VII). Revascularization (endovascular or open)
was R>B for the included scenarios with mild and
moderate lifestyle limitations.
For scenarios with severe lifestyle limitation among cur-

rent nicotine users, open revascularization with non-
SSGSV was always rated as R>B as initial therapy. Open
revascularization with SSGSV and endovascular revascu-
larization were indeterminate or R>B depending on the
risk, walking distance, and presence of unilateral or bilat-
eral disease.
For scenarios with severe lifestyle limitations among

non-nicotine users, open revascularization with SSGSV
and endovascular revascularization was always inde-
terminate, except for scenarios with short walking dis-
tance, for which endovascular intervention was rated
as B>R. Open revascularization with non-SSGSV was
R>B for low risk, taking OMT, short walking distance,
and bilateral disease; otherwise, it was indeterminate.
Completed exercise therapy. Revascularization (endo-

vascular or open) was again rated R>B for the included
scenarios with mild and moderate lifestyle limitation
(Table VII). For severe lifestyle limitation in current nico-
tine users, the included methods of revascularization
were indeterminate for the described scenarios with
three exceptions. Endovascular revascularization for
those with a short walking distance was rated as B>R.
Open surgical revascularization with non-SSGSV for high-
risk patients and for those with a long walking distance
was rated as R>B.
For scenarios with severe lifestyle limitation among

non-nicotine users, endovascular revascularization and
open revascularization with SSGSV were mostly rated
as B>R. Scenarios were indeterminate when OMT was
not being taken, when the walking distance was long,
and when there was a failed open intervention. For sce-
narios with severe lifestyle limitation among non-
nicotine users, open revascularization with non-SSGSV
was R>B for high-risk patients and those with a long
walking distance; otherwise, it was indeterminate.

Infrapopliteal disease
After discussion, the rating panel unanimously agreed

that scenarios involving open or endovascular revascular-
ization of infrapopliteal disease for patients with symp-
toms limited to IC were R>B. The panelists
unanimously agreed not to individually rate any infrapo-
pliteal scenarios. The panelists also unanimously agreed
that isolated infrapopliteal lesions do not result in
disabling claudication and, therefore, are R>B to treat
for an indication of IC.
The rating panel discussion included “downstream”

infrapopliteal interventions, defined as any endovascular
intervention in the setting of concomitant proximal inter-
vention (open and/or endovascular). The panelists unan-
imously agreed that “total” revascularization (performing
an infrapopliteal intervention to improve runoff distal to
a femoropopliteal revascularization) is R>B for IC. This
was a notable and intentional deviation from the
assumption of single-level disease used in the other
anatomic segments.
Initial therapy. For all infrapopliteal scenarios, exercise

therapy was deemed B>R as initial therapy. All open
and endovascular revascularizations were deemed R>B
as initial therapy for IC.
Completed exercise therapy. After completion of exer-

cise therapy, all infrapopliteal interventions, open or
endovascular, were unanimously deemed R>B for the
treatment of IC.
DISCUSSION
These AUC define several key principles of appropriate

care of IC due to PAD using a rigorous, scientific, and vali-
dated method. Importantly, exercise therapy was always
rated as a B>R management strategy for the initial treat-
ment of IC. In contrast, revascularization (both open and
endovascular) was frequently rated as R>B, with some
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important exceptions, primarily patients with persistent
severe lifestyle limitations after a good faith effort at exer-
cise therapy. In considering invasive interventions as
treatment of IC, the rating panel agreed on the guiding
principle of weighing the durability of symptom relief
and procedural risk.
Other professional societies (ie, the ACC and Society for

Cardiovascular Angiography and Interventions [SCAI])
have published AUC for peripheral artery interven-
tions.17,18 Although the ACC AUC for PAD, published in
2018, were endorsed by several other professional soci-
eties, the SVS did not formally endorse the ACC AUC.
Both the ACC and SCAI used a method similar to that
prescribed by the RAM. However, they did not strictly
adhere to the RAM. The ACC deviated enough from the
RAM to term their method the “ACC appropriate use
criteria methodology.”19

The SVS committed to creating these AUC by adhering
to the RAM with the greatest degree of integrity possible.
The RAM is the only validated method for development
of AUC and has been used to develop AUC for numerous
procedures across a broad spectrum of disciplines. A
Pubmed.gov search of the term returned nearly 1200 re-
sults (as of August 14, 2021). The RAM has also been
shown to have a high degree of retest reliability.20

Furthermore, when AUC are created using the RAM, in-
vestigators have repeatedly demonstrated that proced-
ures performed according to appropriate indications
have superior outcomes compared with procedures per-
formed for inappropriate indications (eg, hip replace-
ment and coronary revascularization).21,22

Similar to the SVS AUC, the ACC AUC for PAD were
developed by a writing group and a rating panel. The
ACC writing group consisted of six members: three
from the ACC, one from the SIR, one from the Society
for Vascular Medicine (SVM), and one from the SCAI.
The ACC rating panel included one SVS member and
five from the ACC, one from the SIR, two from the SVM,
one from the SCAI, one from the Society for Vascular Ul-
trasound, and one from the American College of Radi-
ology. For the SCAI AUC, the rating panel consisted of
“experts within the SCAI peripheral vascular disease com-
mittee.”18 The SVS strove for multidisciplinary representa-
tion on the rating panel for these AUC by including 4 of
15 of the members (27%) as non-vascular surgeons. This
amount of representation allowed for the detection of
significant disagreement between vascular surgeons
and non-vascular surgeons, when the IPRAS formula
was applied as prescribed by the RAM.
Although the SVS AUC writing panel included only SVS

members, the content of thesefinalAUCwasdrivennearly
entirely by the rating panel. Despite the baseline assump-
tions, definitions, and scenarios that were created initially
by the writing panel, the rating panel significantly modi-
fied all of these during round two of rating, as described.
The content and results of the round two rating are
represented in thisAUCdocument. Furthermore, all rating
panelists were offered the opportunity to review and edit
this report and be included as authors.
Both the ACC and the SCAI addressed PAD broadly in

their AUC by incorporating multiple manifestations of
atherosclerotic vascular disease, including renal artery
stenosis, IC, and chronic limb threatening ischemia.17,23

The SVS chose to focus these AUC on IC for several rea-
sons. First, the SVS sought to assemble writing and rating
panelists with specific expertise in lower extremity PAD
because expertise in one arterial bed does not neces-
sarily translate to expertise in other arterial beds. Second,
focusing on IC allowed for addressing the topic as
thoroughly as possible by including thousands of
permutations of variables that are relevant to clinical
decision-making. Thus, the scenarios in these AUC are
multifactorial, such as “open surgical revascularization
with SSGSV as initial therapy for a patient with complex
femoropopliteal disease, severe lifestyle limitations, cur-
rent nicotine use, and short walking distance.” In
contrast, a representative scenario from the ACC AUC is
as follows: “endovascular treatment for aortoiliac disease
in intermittent claudication despite guideline-directed
medical therapy-stenotic lesions.”17 A representative sce-
nario from the SCAI AUC is “percutaneous transluminal
angioplasty in Rutherford class 4-6, femoropopliteal
chronic total occlusion.”18 The multifactorial nature of
the scenarios in these AUC allows for insight into which
factors the panelists believed were most influential in
determining appropriateness.
Clinical practice guidelines and AUC are both intended

to guide clinical decision-making. However, the distinc-
tions between clinical practice guidelines and AUC
must be remembered.24 Both clinical practice guidelines
and AUC start with synthesis of the evidence through sys-
tematic reviews and meta-analyses. However, the clinical
practice guideline process includes the development of
consensus statements for recommendations that typi-
cally address a single aspect of care, such as, the use of
statin therapy for patients with symptomatic PAD.9 Clin-
ical practice guideline recommendations are graded ac-
cording to the quality of evidence used to develop the
recommendation. In contrast, the AUC method allows
for addressing permutations of multiple aspects of clin-
ical care without the goal of achieving consensus. The
AUCmethod allows for disagreement among rating pan-
elists, which results in an indeterminate rating and sig-
nifies an area in which more research and higher
quality evidence are needed. AUC are primarily aimed
at clinical decision-making with respect to interventions
and determining whether the benefit exceeds the risk
for a specific patient profile. Clinical practice guidelines,
however, are often developed to address the entire spec-
trum of care, from medical management to preoperative
evaluation and optimization, to operative interventions,
to postoperative management.
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In general, the rating panel leaned toward a noninva-
sive approach for the treatment of most patients with
IC. Although IC can significantly affect health-related
quality of life, the risk of a major amputation for patients
with IC is exceedingly low at <1% annually.25 Unsurpris-
ingly, and importantly, exercise therapy was deemed
appropriate for every scenario in which it was included.
This is consistent with the SVS clinical practice guidelines
for IC, which recommend a supervised exercise program
(if available) as first-line therapy (grade 1A) and home-
based exercise when a supervised exercise program is
unavailable (grade 1B).9 Exercise therapy is noninvasive
and has been shown repeatedly through case series,
randomized trials, and meta-analyses to be effective for
patients with IC. Exercise therapy increases both the
walking distance to the onset of claudication and the
walking distance to the maximum claudication pain.26-
29 The evidence presented in the clinical practice guide-
lines and now coupled with the strong endorsement for
exercise therapy in these AUC emphasizes the need for
expanding the funding for, and availability of, exercise
programs for the treatment of IC.
The balance of risk of an invasive procedure and benefit

to quality of life (heavily influenced by durability consid-
erations by the rating panelists) is reflected in the overall
trend of invasive interventions being more likely to be
rated as R>B or indeterminate in scenarios with mild
or moderate lifestyle limitations or long walking distance.
The trend toward favoring interventions in non-nicotine
users also deserves comment. The definition we used
did not differentiate a current smoker who has made
no effort to quit from one who has markedly decreased
their nicotine use. The clinical benefit of this latter sce-
nario is unclear; however, the importance of counseling
for smoking cessation cannot be overstated.
The rating panel repeatedly emphasized the impor-

tance of considering durability with respect to symptom
relief in determining the appropriateness of an invasive
intervention for IC. This is consistent with the SVS clinical
practice guidelines for IC, which recommend that the
modality offered should “provide a reasonable likelihood
of sustained benefit to the patient (>50% likelihood of
clinical efficacy for at least 2 years (grade 1C).”9 The dura-
bility of interventions varies by the type of intervention
and the arterial bed treated. Inline open bypass in the
aortoiliac segment, aortoiliac endovascular interventions,
and CFEA typically have excellent long-term results, with
5-year primary patency nearing or exceeding 90%.30,31 In
contrast, extra-anatomic bypass (eg, axillaryebifemoral)
in the aortoiliac segment, bypass performed with a vein
or prosthetic graft in the femoropopliteal segment, and
endovascular interventions in the femoropopliteal
segment have less reliable and wide-ranging long-term
results.32-34 Accordingly, all invasive interventions for fem-
oropopliteal disease for mild to moderate lifestyle limita-
tion, regardless of all other factors, were deemed R>B
compared with a wider variation for the other segments.
This largely reflects the importance the panelists placed
on durability in accordance with the recommendations
from the SVS clinical practice guidelines for IC.
Notably, for infrapopliteal disease, the panelists unani-

mously agreed that open or endovascular intervention
in the infrapopliteal segment is of unclear benefit,
with increased risk in all included scenarios for the
treatment of IC, consistent with the SVS clinical practice
guidelines. The SVS guidelines state that “treatment of
isolated infrapopliteal disease for relief of claudication
is not advised.”9 The clinical practice guidelines further
state that “in patients with multi-segment disease, the
more proximal disease should be treated first and
usually results in improvement in symptoms without
extending treatment to the more distal arteries.” This
sentiment is reflected in the panelists’ unanimous
agreement that infrapopliteal interventions down-
stream from a more proximal intervention, including
those performed with the intention of improving
patency of a more proximal intervention, are considered
to pose a greater risk than benefit for patients with IC.
The panelists’ rationale centered on the extremely low
likelihood that infrapopliteal disease would contribute
to symptoms of claudication and that failure of tibial
interventions is both more common and potentially
more deleterious to the patient compared with
treatment of proximal arterial segments.
In contrast, the ACC AUC rated endovascular treatment

for “below the knee disease, for intermittent claudication
despite guideline-directed medical therapy (stenotic le-
sions and chronic total occlusion)” as “may be appro-
priate” and surgical treatment to be “rarely
appropriate.”17 Similarly, the SCAI AUC rated treatment
of Rutherford class 2 to 3 infrapopliteal disease using
percutaneous transluminal angioplasty, drug-eluting
stent, rotational atherectomy, and cutting balloon as
“appropriate” in a number of scenarios.18 In addition,
bare metal stenting, drug-coated balloons, and laser
atherectomy were rated as “may be appropriate” in the
infrapopliteal distribution in numerous other scenarios
in the SCAI AUC.
The panelists, as a group, expressed a strong aversion to

endovascular intervention for IC in the CFA. This was
reflected by an R>B rating for virtually all the included
scenarios for endovascular intervention in the CFA,
except for eight, which were rated as indeterminate.
These ratings are in accordance with the SVS clinical
practice guidelines for IC, which state that “common
femoral artery disease should be treated surgically.”9

Remarkably, of the 2280 scenarios in the aortoiliac,
common femoral, and femoropopliteal segments that
were rated in round two, only 9 (0.4%) had disagreement
according to the IPRAS formula. This reflects the success
of the second round of the rating process, when con-
ducted exactly as prescribed by the RAM. When the
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rating panelists met to discuss the assumptions, defini-
tions, and scenarios, they modified them in a way that
facilitated agreement about the appropriateness ratings,
despite the lack of any encouragement to reach a
consensus regarding appropriateness. Thus, most of the
scenarios that were ultimately classified as indetermi-
nate represent areas of uncertain or equivocal appropri-
ateness, rather than disagreement, and should be the
subject of future research.

Study limitations. The number of scenarios that would
be required to address every possible clinical situation
that could be encountered in clinical practice would be
many-fold greater than contained in these AUC. It
would be unreasonable to ask panelists to rate more
scenarios than the amount they rated in this project. The
RAM recommends limiting the number of scenarios
to <2000, which was exceeded in these AUC.
The objective of these AUC is to address the situations

most often encountered in clinical practice. The included
variables were those that the writing and rating panelists
agreed are most relevant to clinical decision-making and
simultaneously have some level of evidence to support
the appropriateness rating beyond expert opinion. The
number of variables and potential scenarios that were
omitted are too numerous to count. Many have already
been mentioned, including nuances of prior interven-
tions, the reasons for not taking OMT, the distinction be-
tween supervised and nonsupervised exercise therapy,
and a more granular breakdown of intervention types
than inline vs extra-anatomic. Although “prior interven-
tion” was included in these AUC, the rating panel noted
that the potential variability was extensive and could
affect the scenarios in various ways, which led to largely
indeterminate ratings. No trend was noted (neither a
trend toward more B>R designations nor toward more
R>B designations) for scenarios with this variable
compared with other scenarios in the same anatomic
segment. This is consistent with the panel’s discussion
that the effects of a prior intervention on determining
the appropriateness of a current intervention after failed
exercise therapy were so varied that no effect could be
discerned.
Patients who refuse to perform exercise therapy

(regardless of the reason; ie, pain, time constraints, ac-
cess) was a scenario that was not addressed. The issue
of patient engagement in their own healthcare is an
important one that should be considered in every
clinicianepatient encounter. Several barriers to patient
participation in supervised exercise therapy have been
documented, including lack of access, inconvenience,
and lack of interest.35,36 Although home-based exercise
therapy can overcome some of these barriers, its efficacy
might be limited to certain types of programs that incor-
porate behavioral techniques.37 The issues surrounding
the level of patient engagement can be quite complex
and could not be adequately captured without signifi-
cantly increasing the number of scenarios.
As stated, a basic assumption of these AUC was the

presence of single-level disease, apart from the state-
ment regarding downstream infrapopliteal interventions.
Therefore, multilevel disease was not included in these
AUC. The number of permutations required to incorpo-
rate all the combinations of multilevel disease would
be unmanageable and would far exceed the RAM-
recommended limit. Intuitively, multilevel disease set-
tings are anatomically more complex and thus require
considerable clinical judgment and risk assessment for
any invasive strategy. Similarly, specific types of endovas-
cular interventions (eg, angioplasty, stenting, atherec-
tomy) were not included in these AUC owing to the
large number of additional scenarios that would be
required. Furthermore, the amount and quality of data
available regarding the outcomes of interventions for
multilevel disease and specific types of endovascular in-
terventions are limited. Thus, if included, the ratings
would have relied primarily on expert opinion.
Finally, although a great effort was made to have a

diverse rating panel, not all specialty and professional so-
ciety groups could be equally represented in a panel of 15
members. The RAM recommends a nine-member panel.
This was expanded to 15 to accommodate a more
diverse representation. Among the SVS members, there
was diversity in age, gender, geographic region, and
practice type; however, this was ultimately limited by
the composition of the SVS volunteers for the panel. In
addition, only one nonproceduralist was included in
the rating panel (M.P.B.). It is possible that had the rating
panel been composed of different proportions of spe-
cialties, practice types, and proceduralists, the results
would be different. Nevertheless, the exceptionally high
degree of agreement among panelists has provided
strong support for the validity of these results.

CONCLUSIONS
These AUC provide the fundamentals for determining

the appropriateness of treatment in the management
of IC. Exercise was deemed B>R as the initial therapy
for all patients with IC. Revascularization was rated as
B>R for selected patients with severe lifestyle-limiting
IC symptoms despite treatment with OMT and an
adequate trial of exercise. Revascularization of infrapopli-
teal disease for IC was rated as R>B for all scenarios.
Future AUC efforts are needed to address the variables
and scenarios that we could not incorporate in this proj-
ect. Scenarios rated as indeterminate highlight areas
that should be targets of further research. The modern
treatment of PAD is rapidly evolving, with innovations
in devices and techniques being introduced constantly.
As innovations occur and the body of literature increases,
these AUC will require regular reassessments and revi-
sions to reflect the rapidly advancing field. Ultimately,
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treatment of IC must be individualized to each patient in
partnership with the clinician, with consideration of the
patient’s goals and values. These AUC can serve as a basis
from which shared decision-making can occur.
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