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ABSTRACT
Background: Stimulated by published reports of potentially inappropriate application of venous procedures, the
American Venous Forum and its Ethics Task Force in collaboration with multiple other professional societies including
the Society for Vascular Surgery (SVS), American Vein and Lymphatic Society (AVLS), and the Society of Interventional
Radiology (SIR) developed the appropriate use criteria (AUC) for chronic lower extremity venous disease to provide clarity
to the application of venous procedures, duplex ultrasound imaging, timing, and reimbursements.

Methods: The AUC were developed using the RAND/UCLA Appropriateness Method, a validated method of developing
appropriateness criteria in health care. By conducting a modified Delphi exercise and incorporating best available
evidence and expert opinion, AUC were developed and scored.

Results: There were 119 scenarios rated on a scale of 1 to 9 by an expert panel, with 1 being never appropriate and 9 being
appropriate. The majority of scenarios consisted of symptomatic indications were deemed appropriate for venous interven-
tion.For scenarioswithanatomically short segmentsof refluxand/ornosymptoms, the indicationswere rated lessappropriate.
For the indication of edema, a wide dispersion of ratings was observed especially for short segments of saphenous reflux or
stenting for iliac/ inferior vena cavadisease, noting that there aremultifactorial causes of edema, some ofwhich could coexist
with venous disease and possibly impact effectiveness of treatment. Several scenarios were considered never appropriate,
including treatment of saphenous veins with no reflux, iliac vein or inferior vena cava stenting for iliac vein compression as an
incidental finding by imaging withminimal or no symptoms or signs, and incentivizing sonographers to find reflux.

Conclusions: The AUC statements are intended to serve as a guide to patient care, particularly in areas where high-
quality evidence is lacking to aid clinicians in making day-to-day decisions for common venous interventions. This may
also prove useful when applied on a population level, such as practice patterns, and not necessarily to dictate decision
making for individual cases. As a product of a collaborative effort, it is hoped that this could be utilized by physicians and
multiple stakeholders committed toward improving patient care and to identify and stimulate future research
priorities. (J Vasc Surg: Venous and Lym Dis 2020;8:505-25.)
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SUMMARY OF APPROPRIATE USE CRITERIA
Refer to Appendices 1 and 2 (online only) for assump-

tions and definitions.

1-2. Appropriateness criteria for saphenous vein ablation

No. Procedure
Appropriateness

category

1.1 Ablation of the GSV in a
symptomatic patient with
varicose veins, edema due to
venous disease, skin or
subcutaneous changes, healed or
active ulcers (CEAP classes 2-6),
when the GSV demonstrates axial
reflux with or without SFJ reflux

Appropriate

1.2 Ablation of the below-knee GSV in
a symptomatic patient with skin
or subcutaneous changes, healed
or active ulcers (CEAP classes 4-6),
when there is segmental GSV
reflux below the knee directed to
the affected area

Appropriate
(see Section 1
discussion)

1.3 Ablation of the below-knee GSV in
a symptomatic patient with
edema due to venous disease
(CEAP class 3), provided careful
clinical judgment is exercised
because of the potential for a
wide range of coexisting
nonvenous causes of edema

May be
appropriate
(see Section 1
discussion)

1.4 Ablation of the SSV in a
symptomatic patient with
varicose veins, edema due to
venous disease, skin or
subcutaneous changes, healed or
active ulcers (CEAP classes 2-6),
when the SSV demonstrates
reflux directed to affected area

Appropriate

1.5 Ablation of the SSV with reflux that
communicates with the GSV or
thigh veins by intersaphenous
vein, in a symptomatic patient
with skin or subcutaneous
changes, healed or active ulcers
(CEAP classes 4-6), when the SSV
demonstrates reflux directed to
affected area

Appropriate

1.6 Ablation of the AAGSV in a
symptomatic patient with
varicose veins, skin or
subcutaneous changes, healed or
active ulcers (CEAP classes 2, 4-6),
when the AAGSV demonstrates
axial reflux directed to affected
area

Appropriate

1.7 Ablation of the AAGSV in a
symptomatic patient with edema
due to venous disease (CEAP

May be
appropriate

(Continued)

Continued.

No. Procedure
Appropriateness

category

class 3), provided careful clinical
judgment is exercised because of
the potential for a wide range of
coexisting nonvenous causes of
edema

(see Section 1-2
discussion)

1.8 Ablation of the AAGSV with no
reflux, but GSV with reflux (CEAP
classes 2-6)

Rarely
appropriate

1.9 Therapeutic ablation for
asymptomatic disease and visible
veins (CEAP classes 1-2)a

Rarely
appropriate

2.0 Ablation for a vein with no reflux Never
appropriate

AAGSV, Anterior accessory great saphenous vein; CEAP, Clinical, Etiol-
ogy, Anatomy, and Pathophysiology; GSV, great saphenous vein; SFJ,
saphenofemoral junction; SSV, small saphenous vein.
aExcludes cosmetic indications and cannot be extrapolated to such
indications.

3. Appropriateness criteria for treatment of nontruncal
varicose veins with or without telangiectasia

No. Procedure
Appropriateness

category

3.1 Treatment of nontruncal varicose
veins with or without
telangiectasia by sclerotherapy,
ambulatory phlebectomy, or
powered phlebectomy in a
symptomatic patient with
varicose veins, edema due to
venous disease, skin or
subcutaneous changes, healed
or active ulcers (CEAP classes
2-6)

Appropriate

CEAP, Clinical, Etiology, Anatomy, and Pathophysiology.

4. Appropriateness criteria for management decisions
for diseased tributaries associated with saphenous
ablation

No. Management decisions Category

4.1 Providing care for the diseased
tributaries of an ablated
saphenous vein either
concomitantly or as a staged
procedure

Appropriate

4.2 Referral of patient to another
health care provider for care of
diseased tributaries of an
ablated vein

May be
appropriate

4.3 Making no provisions for care of
diseased tributaries

Rarely appropriate
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5. Appropriateness criteria for perforator veins

No. Procedure
Appropriateness

category

5.1 Perforator vein treatment of veins
with high outward flow and large
diameter directed toward affected
area in a symptomatic patient
with skin or subcutaneous
changes, healed or active ulcers
(CEAP classes 4-6)

Appropriate (see
Section 5
discussion)

5.2 Perforator vein treatment of veins
with high outward flow and large
diameter directed toward affected
area in a symptomatic patient
with edema due to venous disease
(CEAP class 3), provided careful
clinical judgment is exercised
because of the potential for a wide
range of coexisting nonvenous
causes of edema

May be
appropriate (see
Section 5
discussion)

5.3 Perforator vein treatment of veins
with high outward flow and large
diameter directed toward
affected area in a symptomatic
patient with telangiectasia or
varicose veins (CEAP classes 1-2)

Rarely appropriate

5.4 Perforator vein treatment in an
asymptomatic patient with
visible telangiectasia or varicose
veins (CEAP classes 1-2)

Never appropriate

CEAP, Clinical, Etiology, Anatomy, and Pathophysiology.

6. Appropriateness criteria for iliac vein or inferior vena
cava (IVC) stenting as first-line treatment

No. Procedure
Appropriateness

category

6.1 Iliac vein or IVC stenting for
obstructive disease without
superficial truncal reflux as first-line
treatment in a symptomatic
patient with skin or subcutaneous
changes, healed or active ulcers
(CEAP classes 4-6)

Appropriate (see
Section 6
discussion)

6.2 Iliac vein or IVC stenting for
obstructive disease with or without
superficial truncal reflux as first-line
therapy in a symptomatic patient
with edema due to venous disease
(CEAP class 3), provided careful
clinical judgment is exercised
because of the potential for a wide
range of coexisting nonvenous
causes of edema

May be
appropriate
(see Section 6
discussion)

6.3 Iliac vein or IVC stenting for
obstructive disease in an
asymptomatic patient for iliac vein
compression, such as May-Thurner
compression, for incidental finding
by imaging or telangiectasia (CEAP
class 1)

Never
appropriate

CEAP, Clinical, Etiology, Anatomy, and Pathophysiology.

7. Appropriateness criteria for duplex ultrasound for
chronic venous disease

No. Procedure
Appropriateness

category

7.1 Duplex ultrasound scanning for
chronic venous disease in the
upright position if technically
feasible and safe, eliciting reflux
by distal compression and
release, and documenting
duration of reflux

Appropriate

7.2 Examining the patient in the
steep reverse Trendelenburg
position, particularly if testing in
the standing position is not
technically feasible or safe

May be
appropriate

7.3 Eliciting reflux using the Valsalva
maneuver, particularly for
interrogation of the common
femoral vein or saphenofemoral
junction

May be
appropriate

7.4 The technique of creating
nonphysiologic “flash” reflux
with proximal compression
during duplex ultrasound
scanning

Rarely appropriate

7.5 Incentivize sonographers based
on test results

Never appropriate

8. Appropriateness criteria for timing and reimburse-
ment decisions

No. Timing and reimbursements
Appropriateness

category

8.1 Scheduling the ablation of
different veins on different days
for clinical reasons including
patient preference and safety is
appropriate, whereas
scheduling treatment on
different days for reasons other
than clinical reasons including
patient preference and safety is
not considered generally
acceptable.

Appropriate

8.2 Submitting separate charges for a
single saphenous ablation
requiring multiple access sites

Rarely appropriate

8.3 Submitting two or more separate
charges for ablation of two
continuous saphenous
segments accessed with a
single access point or multiple
access points (eg, the above-
knee GSV and below-knee
posterior accessory saphenous
vein)

Rarely appropriate

GSV, Great saphenous vein.
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INTRODUCTION
Revolutionary changes have occurred in the manage-

ment of chronic venous disease in the 21st century with
the expanded use of noninvasive percutaneous tech-
niques for eliminating saphenous reflux (thermal and
nonthermal), treatment of varicose vein disease by
chemical or mechanical methods, and catheter-
directed venous recanalization and stenting. These tech-
nical advances provide a simpler, safer treatment option
compared with open surgical procedures and can be
used to address venous diseases that for decades have
been under-recognized and undertreated. Unfortu-
nately, simplifying the technology and training required
has resulted in unprecedented use of venous interven-
tions across the United States,1 with a sudden increase
well beyond 480% of previous rates of utilization2 just
within a short time. With this noticeable magnitude of
growth, the opportunity for inappropriate use has been
reported and in some cases documented.3-8 The scope
of the overuse is estimated to be relatively large, with
the exact prevalence being unknown.

Purpose. The aim was to develop a multisociety posi-
tion document to provide clarity for the appropriate
management of commonly encountered scenarios for
treatment of venous pathologic conditions. Several soci-
eties participated in the project or endorsed the position
statement (Table I).
The appropriate use criteria (AUC) consisted of sce-

narios addressing treatment of superficial and perforator
venous disease and did not include deep venous disease
with the exception of iliac vein and inferior vena cava
(IVC) obstruction. Cases include venous ablation (thermal
and nonthermal) of saphenous veins, management of
nontruncal varicose veins and telangiectasia, timing of
managing tributaries with saphenous ablation proced-
ures, treatment of perforators, stenting of iliac vein and
IVC, duplex ultrasound for chronic venous assessment,
and reimbursement practices.
Ultimately, the goal of developing the AUC is to provide

clinicians the tool to help them deliver high-quality care
for patients with venous disease by reducing abuse and
overuse of venous interventionswithout sacrificing appro-
priate care of those who legitimately benefit from venous
interventions. In addition, this document may serve as an
educational tool for early venous practitioners and as a
guide to identify areas of venous treatment that require
more investigation. The hope of the writers and endorsers

it that this may provide guidance for physicians and pa-
tients by providing a vetted standard that may be used
indecision-making andmaydrive practiceswithin a given
population of patients toward amore standardized treat-
ment paradigm, as seen with other specialties.9,10

These AUC do not consider the cosmetic aspects of
venous interventions, and therefore the recommenda-
tions should not be extrapolated to such patients.

METHODS
The AUC process. The AUC were developed in accor-

dance with the RAND/UCLA Appropriateness Method
(RAM).11 Originally constructed as a tool to measure over-
use andunderuse ofmedical and surgical procedures, the
RAM has been clinically validated and is a means of
determining appropriateness in health care when it is not
feasible to conduct a randomized controlled trial (RCT) for
every clinical situation in question.
Based on this methodology, the venous AUC combine

best available evidence with expert opinion and engage
a panel of experts in the field through a modified Delphi
exercise. Although panelists are given an opportunity for
discussion before the final round and are allowed to
share their ratings, no effort is made to reach a consensus
in accordance with the RAM process. Results are allowed
to be anonymous, and ratings are not dependent on a
group decision. This structured, quantitative technique
has been applied to numerous procedures and practices
including coronary revascularization,9,12 peripheral artery
intervention,13 carotid endarterectomy,10 dialysis access
procedures,14 bariatric surgery,15 radiologic imaging,16,17

and others.18

Although the AUC incorporate evidence when it is
available, it is important to point out how they may differ
from guidelines. Guidelines are based on evidence that
addresses broad and specific cases and provide strength
of recommendations based on quality or strength of ev-
idence. The AUC process provides for recommendations
that address scenarios in which high-quality evidence is
lacking or RCTs are not available and in some cases are
not feasible. The AUC document provides recommenda-
tions to clinicians for managing clinical situations that fill
the gap where scientific literature and guidelines lack
specificity and detail for daily clinical decision-making.
In this AUC document, guideline recommendations

were used to establish the basis for evidence-based prac-
tice but by nature extend beyond the guidelines to pro-
vide “best practice” grading. Some considerations in
medical practice extend into appropriate indications
for treatment. The need for us to address and clearly
point out unacceptable practice as well as acceptable
practice has been expressed by government authorities,
and some of these practices were deemed important
to the authors of this document.
These statements are intended to serve as recommen-

dations for whether an intervention is appropriate on a

Table I. Participating professional societies

American Venous Forum

Society for Vascular Surgery

American Vein and Lymphatic Society

Society of Interventional Radiology
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population level, which may include practice patterns.
The appropriateness statements are not intended to
determine the standard of care for individual patients.
Ultimately, case-specific factors must be taken into
consideration in determining themost appropriate man-
agement modality for an individual patient.

Panel selection and multisociety (multidisciplinary)
participation. The AUC were initiated by the American
Venous Forum (AVF). An AVF Ethics Task Force was spe-
cifically created to find ways to address the reports of
inappropriate use of venous technology. The Task Force
elected to create a multisociety (multidisciplinary) proj-
ect that included participation by the AVF, the Society
for Vascular Surgery (SVS), the American Vein and
Lymphatic Society, and the Society of Interventional
Radiology. All were invited to review and vet the final
document, which led to its endorsement (Table I). Mul-
tiple specialties that included vascular surgery, phle-
bology, and interventional radiology were represented.
Once the decision was made to undergo multisociety

AUC, the selection of panelists consisted of two steps.
The AVF Task Force suggested names of active members
from the AVF who were experts in the field. The other so-
cieties were invited to participate and to nominate
members of their society and were asked to consider
those suggested by the AVF. As a result, 16 were invited,
and all agreed to participate as panelists.
All 16 panelists (Table II) completed the activities

described here and signed confidentiality agreements
and self-reported conflict of interest disclosures
(Appendix 3, online only). These disclosures were
reviewed by the AVF Ethics Task Force, and no objections
were raised.

Scenario creation. After 18 months of deliberations, the
AVF Ethics Task Force’s Clinical Practice subgroup along
with the AUC technical panel constructed definitions, as-
sumptions, and clinical scenarios to be used in the rat-
ings process. Definitions were consistent with existing
standards when available (Appendix 2, online only). The
clinical scenarios for venous procedures were formulated
on the basis of the Clinical, Etiology, Anatomy, and
Pathophysiology (CEAP) classification clinical class19,20 C1
to C6, the presence or absence of symptoms, and in
some scenarios anatomic extent of disease. These sce-
narios were created by the AVF Ethics Task Force to
address areas in treatment of superficial venous disease
and venous stenting that they thought would benefit
from clarification and result in standardization. Care was
taken to develop scenarios that were broad enough to
capture most of the clinical experience without being
overly specific as to limit their general applicability. A set
of underlying assumptions were applied to all scenarios
(Appendix 1, online only). This includes the assumption
that all diagnostic testing is accurate in the clinical sce-
narios, including the method of determining the pres-
ence of superficial reflux, perforator reflux, or iliac vein or
IVC obstruction. The scenarios exclude cosmetic
indications.

Literature review and definitions. A thorough literature
review was conducted by the technical panel to summa-
rize the current state of knowledge regarding vein care.
The MEDLINE database was searched using the PubMed
search engine. Key search words were vein therapy,
venous ablation, perforator ablation, sclerotherapy, iliac
vein stenting, duplex ultrasound scanning of chronic
venous disease, staged procedure for ablation, and

Table II. Expert panelists

Name Specialty Institution or affiliation City, state

Jose I. Almeida, MD Vascular surgery Miami Vein Center Miami, Fla

Michael C. Dalsing, MD Vascular surgery Indiana University Indianapolis, Ind

Steven M. Elias, MD Vascular surgery Columbia University New York, NY

Kathleen D. Gibson, MD Vascular surgery Lake Washington Vascular Surgeons Bellevue, Wash

Peter Gloviczki, MD Vascular surgery Mayo Clinic Rochester, Minn

Lowell S. Kabnick, MD Vascular surgery New York University Langone New York, NY

Neil M. Khilnani, MD Interventional radiology Cornell University New York, NY

Peter F. Lawrence, MD Vascular surgery University of California, Los Angeles Los Angeles, Calif

Joanne M. Lohr, MD Vascular surgery Lohr Surgical Specialists Cincinnati, Ohio

Margaret W. Mann, MD Dermatology Case Western Reserve University Cleveland, Ohio

Mark H. Meissner, MD Vascular surgery University of Washington Seattle, Wash

Nick Morrison, MD Vascular surgery Morrison Vein Institute Scottsdale, Ariz

Thomas F.X. O’Donnell, MD Vascular surgery Harvard University Boston, Mass

Marc A. Passman, MD Vascular surgery University of Alabama, Birmingham Birmingham, Ala

Suresh Vedantham, MD Interventional radiology Washington University School of Medicine St. Louis, Mo

Thomas W. Wakefield, MD Vascular surgery University of Michigan Ann Arbor, Mich
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venous tributaries, among others. The time period for the
search was 1980 to 2018. A comprehensive summary of
the literature results was prepared and is pending
publication.

Panelist round 1 ratings. In accordance with the RAM,
the scenarios were rated in two rounds. In round 1, the ev-
idence summary, definitions, assumptions, and scenarios
were distributed to all panelists. The panelists indepen-
dently rated the appropriateness of each clinical scenario
using a scale of 1 to 9 (Table III) and returned their ratings
to the technical group. Panelist scores were kept confi-
dential from all other panelists and the investigators with
the exception of the appointed data collector in the
technical group (J.V.). Panelists were not obligated to
disclose their individual ratings, although they were free
to do so. This rating scale differs from the standard RAM
in that a rating of 1 is defined as “never appropriate.” All
other ratings are the same as defined in the RAM. Before
proceeding to the second round of voting, the panelists
were provided with the results from the first round,
which included their own ratings as well as descriptive
statistics of the ratings of the entire panel. Panelists were
then supplied a new ratings sheet to be completed for
the second round of ratings.

Panelist discussion and round 2 ratings. Round 2 rat-
ing was conducted over a webinar conference call. Of
the 16 panelists, 14 attended and participated in the
meeting. The remaining two panelists were supplied
with a recording of the webinar. Before the second
round of rating, each panelist was supplied with a

unique rating sheet that included a notation of the indi-
vidual’s rating from round 1, the distribution of round 1
scores from all panelists, and the median score for each
scenario. During the webinar, the panelists were given
the opportunity to discuss and to clarify the definitions,
assumptions, and scenarios. No effort was made to reach
a panel consensus in accordance with the RAM process.
Panelists were not obligated to disclose their individual
ratings, although they were free to do so.
After the discussion was completed, the panelists were

asked to re-rate the appropriateness of each scenario.
The round 2 ratings were analyzed in the same fashion
as the round 1 ratings. The results of the second round
of rating were used to determine the final AUC.

Agreement/disagreement calculation. The round 2 rat-
ings served as the basis for the results of this study.
Agreement/disagreement was calculated for each sce-
nario using the inter-percentile range adjusted for
asymmetry required for disagreement (IPRAS) method
as described in the RAM, as follows:

IPR ¼ IPRUL " IPRLL

IPRAS ¼ IPRR þ ðAI%CFAÞ

where
IPRUL ¼ inter-percentile range upper limit ¼ 70th

percentile rating
IPRLL ¼ inter-percentile range lower limit ¼ 30th

percentile rating
IPRr ¼ inter-percentile range required for disagreement

when perfect symmetry exists ¼ 2.35
AI ¼ asymmetry index ¼ Abs (5 e Avg (IPRLL, IPRUL))
CFA ¼ correction factor for asymmetry ¼ 1.5
If IPR < IPRAS, then agreement
If IPR $ IPRAS, then disagreement

Level of appropriateness determination. Level of
appropriateness was then determined for each scenario
on the basis of the median rating and the agreement/
disagreement as prescribed by RAM (Table IV). An
agreement/disagreement value was calculated for each
item as defined in the RAM. Agreement was defined as
an inter-percentile range (30%-70%) that is less than the
threshold value for disagreement calculated by the
IPRAS method. This agreement/disagreement value was
then used in conjunction with the median rating to
calculate an overall level of appropriateness for each
item.
Unique to this project, a level of appropriateness of

“never appropriate” was developed. Never appropriate
was defined as a scenario with a unanimous rating of 1.

Creation of appropriate use summary statements. The
tested scenarios and their calculated levels of appropri-
ateness are reported under Results, which include the

Table III. Appropriateness rating scale

Rating Explanation

7, 8, 9 Appropriate
Treatment is a generally acceptable and reasonable
approach for the indication.

and
Treatment is likely to improve the patient’s health
outcomes or survival.

4, 5, 6 May be appropriate
Treatment may be an acceptable or reasonable
approach for the indication.

or
Treatment may improve the patient’s health
outcomes or survival.

or
More research or patient information is necessary to
classify the appropriateness of the indication.

2, 3 Rarely appropriate
Treatment is not a generally acceptable or
reasonable approach for the indication.

and
Treatment lacks clear benefit/risk advantage.
and
Treatment is rarely effective for the indication.

1 Never appropriate
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two-dimensional color tiled tables with summary table
for each. The calculated level of appropriateness with
median scores for individual scenarios was used as the
basis for developing AUC summary statements. This was
accomplished by consensus from the AUC writing group.

Statistics and calculations. No inferential statistics
were performed. All calculations were performed using
Microsoft Excel version 16.0 (Microsoft Corp, Redmond,
Wash).

RESULTS

Section 1-2. Saphenous ablation
Great saphenous vein (GSV) ablation for symptomatic

axial reflux. The panelists rated ablation for axial reflux
of the GSV, with or without saphenofemoral junction
(SFJ) reflux, in symptomatic patients with CEAP classes
2 to 6 as appropriate (Table V). This appropriateness
rating is supported by current evidence indicating the
benefit of eliminating saphenous reflux for symptom-
atic clinical C2 to C6 disease21,22 and is supported by
multiple published guidelines.23-29 Several RCTs have
shown treatment of symptomatic saphenous reflux to
be safe, effective, and beneficial over compression
therapy.30-34

The panelists’ ratings indicate that for symptomatic
states with longer anatomic extent such as axial GSV
reflux, ablation is more likely appropriate as opposed to
segmental reflux (Table V). The terms used were based
on the definition agreed on and published by the
VEIN-TERM multisocietal, international consensus state-
ment.35 Axial reflux is defined as uninterrupted reflux
from the groin to the calf. Segmental reflux is defined
as localized retrograde flow that can involve any of three
venous systemsdsuperficial, deep, or perforating or com-
binations thereofdin thigh or calf but not in continuity
from groin to calf.
The importance of distinguishing axial from shorter

segments of reflux is supported by studies that show
axial reflux is associated with more advanced symp-
toms of chronic venous insufficiency than with lesser
extent of reflux36-38 (see GSV ablation for segmental
reflux). The term axial reflux used in the AUC refers to
continuous reflux by way of the GSV or other superficial
reflux that extends from above to below the knee with
or without perforator vein or deep vein involvement.
Others36 have shown that isolated saphenous vein

incompetence can lead to clinical deterioration associ-
ated with longer extent of reflux, such as above and
below the knee, and also superficial reflux confined to
below the knee albeit to a lesser degree. Reflux
confined to the below-knee segment was associated
with more signs and symptoms than the above-knee
segment.
When GSV reflux is accompanied by proximal or SFJ

reflux, the findings indicate it appropriate to ablate the
GSV for symptomatic C2 to C6 disease. The panelists
cited the evidence from an RCT39 showing that elimina-
tion of incompetent saphenous veins with proximal SFJ
and in some cases axial reflux treated by stripping
resulted in a lower failure rate at 6 years of follow-up
compared with simple branch sclerotherapy.
Axial reflux could refer to a GSV with or without SFJ

reflux. When it is accompanied by no SFJ reflux (ie, the
junction is either assumed or proven to be competent
or previously interrupted and communicates with the
GSV through incompetent thigh perforators or other
sources of collateral flow), the remaining refluxing GSV
may be the source of recurrent symptoms. In an RCT
by Winterborn et al,40 recurrence was found to be higher
when the SFJ is ligated and the refluxing GSV is left un-
treated compared with stripping of the entire affected
GSV. Thus, for axial GSV reflux, ablating the GSV will likely
lead to decreased recurrence even if the SFJ shows no
reflux.
GSV ablation for segmental refluxa. Treatment

outcomes of segmental reflux for the GSV have not
been specifically studied or differentiated within
studies.36 This lack of evidence likely contributes to the
rating of may be appropriate for segmental GSV reflux in
the thigh without SFJ reflux for classes C3 to C6 (Table V).
For symptomatic C2 disease, the panelists rated treat-

ment rarely appropriate for ablation of GSV reflux iso-
lated to the thigh without SFJ reflux. Although the
scenario received a rarely appropriate score, some panel-
ists suggested this may be appropriate if extent of super-
ficial disease is leading to significant symptomatic
varicosities associated with the thigh GSV reflux. SFJ
without reflux may refer to cases in which the SFJ had
been interrupted by ablation or ligation and the

Table IV. Level of appropriateness determination

Agreement/disagreement

Panelist rating

Unanimous rating of 1 Median 1-3 Median 3.5-6.5 Median 7-9

Agreement Never appropriate Rarely appropriate May be appropriate Appropriate

Disagreement Not possible May be appropriate May be appropriate May be appropriate

aSegmental reflux is defined as localized retrograde flow that can involve any

of three venous systemsdsuperficial, deep, or perforating or combinations

thereofdin thigh or calf but not in continuity from groin to calf.35
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remaining GSV is supplied by an incompetent thigh
perforator or incompetent anterior accessory GSV
(AAGSV).
For reflux isolated to the below-knee GSV, panelists

gave a higher rating of appropriateness for higher clinical
classes C4 to C6. In general, grouping C4a, C4b, C5, and
C6 in one category produced discussion about how the
ratings may have been different if each category was
separated. For example, some thought C4a and C4b
with skin discoloration may have had a lower rating
than C5 and C6 if rated separately. Others suggested
that C5 may have had a lower rating than C6 because
it depended on the time of ulcer healing, giving a higher

rating of appropriateness to a more recent ulcer event.
Despite the appropriate rating for below-knee GSV reflux
for C4 to C6, the panelists acknowledged that most abla-
tion studies do not consider extent of disease or distin-
guish between cases of axial and segmental reflux and
that future studies will benefit from making such
distinction.
Although the indication of treating a refluxing below-

knee GSV for edema received a rating of may be appro-
priate, the panelists acknowledged that there were no
data to suggest treating the below-knee segment would
improve venous causes of edema. This is an area in which
more research is needed to predict benefit.

Table V. Appropriateness criteria of great saphenous vein (GSV) ablation

Asymptomatic Symptomatic

C1 C2 C1 C2 C3 C4-6

GSV ablation (above knee
only unless indicated)

1. GSV axial reflux with
SFJ reflux

Rarely
appropriate

Median: 1

Rarely
appropriate

Median: 1

Rarely
appropriate

Median: 2

Appropriate
Median: 7

Appropriate
Median: 8

Appropriate
Median: 9

2. GSV axial reflux without
SFJ reflux (ie, reflux
below a competent or
previously interrupted
SFJ that communicates
with an incompetent
thigh perforator)

Rarely
appropriate

Median: 1

Rarely
appropriate

Median: 1

Rarely
appropriate

Median: 2

Appropriate
Median: 7

Appropriate
Median: 7

Appropriate
Median: 9

3. Below-knee GSV reflux
only and ablate the GSV
below the knee

Rarely
appropriate

Median: 1

Rarely
appropriate

Median: 1

Rarely
appropriate

Median: 2

May be
appropriate

Median: 4

May be
appropriate

Median: 4

Appropriate
Median: 7

4. Segmental GSV reflux
without SFJ reflux

Rarely
appropriate

Median: 1

Rarely
appropriate

Median: 1

Rarely
appropriate

Median: 1

Rarely
appropriate

Median: 3

May Be
appropriate

Median: 4.5

May be
appropriate

Median: 6

5. Nonphysiologic reflux
or “flash” reflux

Never
appropriate

Median: 1

Rarely
appropriate

Median: 1

Rarely
appropriate

Median: 1

Rarely
appropriate

Median: 1

Rarely
appropriate

Median: 1

Rarely
appropriate

Median: 1

6. No reflux Never
appropriate

Median: 1

Never
appropriate

Median: 1

Never
appropriate

Median: 1

Never
appropriate

Median: 1

Never
appropriate

Median: 1

Never
appropriate

Median: 1

Summary

Procedure Appropriateness category

1.1 Ablation of the GSV in a symptomatic patient with varicose veins, edema due
to venous disease, skin or subcutaneous changes, healed or active ulcers
(CEAP classes 2-6), when the GSV demonstrates axial reflux with or without
SFJ reflux

Appropriate

1.2 Ablation of the below-knee GSV in a symptomatic patient with skin or
subcutaneous changes, healed or active ulcers (CEAP classes 4-6), when
there is segmental GSV reflux below the knee directed to the affected area

Appropriate (see Section 1
discussion)

1.3 Ablation of the below-knee GSV in a symptomatic patient with edema due to
venous disease (CEAP class 3), provided careful clinical judgment is
exercised because of the potential for a wide range of coexisting nonvenous
causes of edema

May be appropriate (see
Section 1 discussion)

CEAP, Clinical, Etiology, Anatomy, and Pathophysiology; SFJ, saphenofemoral junction.
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Segmental reflux is suggested to be associated with
less clinical severity than axial reflux.36,41 However, when
studied by segments,36 the one exception seemed to
be the below-knee GSV. Aching, swelling, and skin
changes have been found to be common in the pres-
ence of below-knee segmental GSV reflux.36 In a single-
center practice of vascular disease, distal reflux below
the knee was found to be present in the majority of pa-
tients with signs and symptoms of chronic venous
disease.42

For segmental reflux associated with clinical classes C1
and C2, several panelists suggested simple branch abla-
tion without ablating the entire saphenous vein as an
alternative treatment. Two methods that aim to pre-
serve the saphenous vein in select cases are well
described in the literature: the ambulatory selective
varices ablation under local anesthesia43,44 and the
ambulatory conservative hemodynamic treatment of
varicose veins.45-47

GSV ablation for edema CEAP class C3. The group
indicated for segmental reflux and symptomatic edema
C3 due to venous disease may be appropriate for abla-
tion of the GSV (see C3, edema).
GSV ablation with no reflux. The panelists scored abla-

tion by thermal or nonthermal methods for patients with
no reflux as never appropriate. The group recognizes that

there may be instances when the method of conserva-
tive hemodynamic treatment of varicose veins may
include resection of a short segment of GSV regardless
of competency, and there is some evidence to support
this method. This was not one of the scenarios of the
AUC, and therefore the criteria are not to be extrapolated
to these situations.
SSV ablation. Treatment of SSV reflux was deemed

similar to GSV reflux in that it is appropriate to treat if
reflux is directed to an affected area in symptomatic
cases (Table VI), which is supported by multiple guide-
lines.23,25-28 A systematic review and meta-analysis48 of 5
RCTs and 44 cohort studies for treatment of SSV
demonstrated that endovenous treatment of SSV reflux
resulted in better outcomes with endovenous laser
ablation or radiofrequency ablation compared with sur-
gery or foam sclerotherapy. Given the increasing evi-
dence of the effectiveness of nonthermal methods, they
suggested that the potential of reduced sural nerve
injury with nonthermal techniques below the knee
should be considered. The assumption in this case was
that SSV ablation may have value if its source of reflux is
from the saphenous popliteal junction and it is not a
short segment. However, the authors acknowledge that
a specific length of reflux for treatment of the SSV has
not yet been studied.

Table VI. Appropriateness criteria of small saphenous vein (SSV) ablation

Asymptomatic Symptomatic

C1 C2 C1 C2 C3 C4-6

SSV ablation

7. SSV reflux Rarely
appropriate

Median: 1

Rarely
appropriate

Median: 1

Rarely
appropriate

Median: 2

Appropriate
Median: 7

Appropriate
Median: 7

Appropriate
Median: 9

8. SSV reflux that
communicates with
the GSV or thigh
veins by
intersaphenous vein

Rarely
appropriate

Median: 1

Rarely
appropriate

Median: 1

Rarely
appropriate

Median: 2

May be
appropriate

Median: 5.5

May be
appropriate

Median: 5.5

Appropriate
Median: 7.5

9. No reflux Never
appropriate

Median: 1

Never
appropriate

Median: 1

Never
appropriate

Median: 1

Never
appropriate

Median: 1

Never
appropriate

Median: 1

Never
appropriate

Median: 1

Summary

No. Procedure Appropriateness category

1.4 Ablation of the SSV in a symptomatic patient with varicose veins, edema due
to venous disease, skin or subcutaneous changes, healed or active ulcers
(CEAP classes 2-6), when the SSV demonstrates reflux directed to affected
area

Appropriate

1.5 Ablation of the SSV with reflux that communicates with the GSV or thigh veins
by intersaphenous vein, in a symptomatic patient with skin or subcutaneous
changes, healed or active ulcers (CEAP classes 4-6), when the SSV
demonstrates reflux directed to affected area

Appropriate

CEAP, Clinical, Etiology, Anatomy, and Pathophysiology; GSV, great saphenous vein.
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AAGSV ablation. Treatment of the AAGSV has been
widely accepted, which is most likely due to its similar-
ities to the GSV in location and length.49 The pertinent
literature consists of reports demonstrating the safety of
AAGSV ablation,50 improvement of patient severity
scores51,52 and low recurrence rates at 1 year.52 Despite
limited data, multiple guidelines for ablating truncal
veins including AAGSV27,28,53 recommend treatment as
an acceptable standard and align with the panelists’
ratings (Table VII), acknowledging that some payers do
not consider treatment of AAGSV a valid indication.
AAGSV reflux is reported as a frequent cause of recur-

rence after GSV ablation54-56 although its overall clinical
significance remains unclear. Despite new AAGSV reflux
after GSV ablation, the lack of evidence topredict inwhich
patient it will become clinically significant may explain
why the panelists rated ablating the AAGSVwith no reflux
rarely or never appropriate even if it is accompanied by an
incompetent GSV. In a longitudinal single-center cohort
study of prevalence and risk of accessory saphenous vein
reflux after GSV ablation, Proebstle and Möhler54 found
2% presenting with reflux at baseline. After 4 years, 32%
of all legs showed reflux of the AAGSV. The Recurrent
Veins After Thermal Ablation (REVATA) study by Bush
et al55 consisting of 7 centers in a retrospective cohort
studyof 2380patientsdemonstrated recurrence in 164pa-
tients after amedian of 3 years, and newAAGSV refluxwas
identified in 29% of all recurrences. They concluded that
the AAGSV is an important source of proximal reflux and
recurrence after initial treatment of the GSV. In a system-
atic review of RCTs evaluating recurrence of varicose veins
after GSV endovenous ablation by O’Donnell et al,56

incompetence of the AAGSV was identified in 19% of the
125 limbs with recurrence, second only to recanalization
of the treated GSV.
GSV, SSV, or AAGSV ablation for asymptomatic dis-

ease. When presented with asymptomatic scenarios, the
panelists rated therapeutic GSV, SSV, or AAGSV ablation
rarely or never appropriate (Tables V-VIII). During the
round 2 discussion, the panelists generally expressed
that the current data do not support widespread treat-
ment of the asymptomatic state. However, they noted
that those with large varices with reflux and at risk for
superficial phlebitis, bleeding, or complications may
warrant consideration in low-risk intervention cases.
Likewise, the Medicare Evidence Development and
Coverage Advisory Committee and the SVS/AVF coalition
have expressed no confidence or a low level of confi-
dence that treatment of asymptomatic venous disease
has any measurable benefit.57

In designing the AUC scenarios, the technical team
acknowledged that higher clinical classes (eg, C4-C6) pre-
sentingwith clinical signs are highly unlikely to be asymp-
tomatic and did not include this situation in this study. If
encountered, cases of asymptomatic C4 to C6 disease
would require a thorough appraisal of symptoms, and

treatment should be based on severity of signs including
assessment of time of day (earlier may be less symptom-
atic) and alterations in lifestyle, such as prolonged leg
elevation, that may spuriously result in reports of fewer
symptoms. Edema due to venous disease may be more
likely to be asymptomatic, and indications for treatment
are less likely toprovidebenefit. If patients report no symp-
toms, decision for treatment should consider the severity
of accompanying signs.
Primary venous disease is a progressive condition that is

incompletely understood, but ultrasound and histologic
studies suggest that the pathophysiologic process in
part stems from an abnormal composition of the vein
wall resulting in venous functional changes.58,59 From
population studies, progression from C2 to higher C clas-
ses can be expected in one-third of patients during
6 years57 to 13 years of observation.60 The rate of disease
progression is estimated to be 4.3% per year, and almost
one-third of those with varicose veins develop skin
changes during 13 years of follow-up.60,61 In one clinical
report, clinical and anatomic deterioration can be ex-
pected in one-third of symptomatic chronic venous dis-
ease cases after 6 months.62 Whereas the evidence
confirms that progression of disease is a possibility even
in the asymptomatic state, to propose prophylactic inter-
vention before development of symptoms or skin
changes, criteria for identifying those who are at risk for
clinical deterioration are required. To date, these param-
eters remain undefined.

Section 3. Treatment of symptomatic nontruncal vari-
cose veins and telangiectasia
The panelists thought that treatment of symptomatic

nontruncal varicose veins with or without telangiectasia
is appropriate in association with symptomatic varicose
veins, edema, skin or subcutaneous changes, and healed
or active ulcers (CEAP C2-C6; Table IX). Despite limited
data, several guidelines support treatment for the clinical
indications stated23,25,27,57,63,64 and recommend treat-
ment as an acceptable standard. The panelists’ ratings
align with published guidelines, recognizing that some
payers do not consider treatment of nontruncal varicose
veins a valid indication.
Nontruncal varicose veins and telangiectasia are com-

monmanifestations of chronic venous disease; treatment
is important because of their high frequency and associa-
tion with saphenous disease, which can lead to the full
spectrum of clinical states. When tributaries are associ-
atedwith saphenous reflux, theymay ormay not routinely
require treatment in conjunction with saphenous abla-
tion (see management decisions for diseased tributaries
associated with saphenous ablation). However, nontrun-
cal tributaries may require primary treatment to address
symptoms, such as bleeding and superficial thrombo-
phlebitis, without needing to treat the truncal veins,
such as in the case of competent superficial truncal veins.
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Section 4. Management decisions for diseased tribu-
taries associated with saphenous ablation
The panelists indicated that providing care for diseased

tributaries of an ablated saphenous vein concomitantly
or in a staged procedure for clinical reasons is appro-
priate (Table X). Findings of the AUC are consistent with
guidelines supporting either approach as a reasonable
option.23,27

Several studies have shown that saphenous ablation is
associated with regression of remaining tributaries,
resulting in the lack of need to directly remove or treat
the remaining varicosities in 30% to 60% of cases.65-67

As a result, there are two acceptable approaches to man-
aging tributaries: treatment as a simultaneous procedure

at the time of ablation68-73 and as a staged procedure,
reserving treatment for tributaries that did not
completely regress or only partially improved.65,66,68

A review of eight studies74 that examined the results of
saphenous vein ablation and phlebectomy as combined
vs staged procedures suggests that a treatment approach
based on the patient’s or physician’s preference will result
in the best patient-reported outcomes. Combined treat-
ment of saphenous incompetence and symptomatic var-
icosities resulted in better short-term and better or
equivalent long-term patient outcomes. The authors
concluded that the patient-centered approach would
support acceptance of both strategies, depending on
thepatient’s preference and safety, includingdrugdosing.
For venous ulceration, one study showed that concurrent
treatment may reduce ulcer recurrence rates.75

Providing care of diseased tributaries with ablation
(staged or concomitant) was deemed an important
aspect of overall treatment, and the lack of providing
care was considered rarely appropriate. This section
was meant to address a specific scenario encountered
in common venous practice and does not assume or
imply that clinicians must be prepared to provide total
care for all aspects of venous disease, such as the case
of concomitant pelvic with infrainguinal disease.

Table VII. Appropriateness criteria of anterior accessory great saphenous vein (AAGSV) ablation

Asymptomatic Symptomatic

C1 C2 C1 C2 C3 C4-6

AAGSV ablation

10. AAGSV axial
reflux leading
to affected area

Rarely
appropriate

Median: 1

Rarely
appropriate

Median: 1

Rarely
appropriate

Median: 2

Appropriate
Median: 7

May be
appropriate

Median: 6.5

Appropriate
Median: 9

11. AAGSV no reflux,
but GSV reflux
present

Rarely
appropriate

Median: 1

Never
appropriate

Median: 1

Never
appropriate

Median: 1

Rarely
appropriate

Median: 1

Rarely
appropriate

Median: 1

Rarely
appropriate

Median: 1

12. No reflux Never
appropriate

Median: 1

Never
appropriate

Median: 1

Never
appropriate

Median: 1

Never
appropriate

Median: 1

Never
appropriate

Median: 1

Never
appropriate

Median: 1

Summary

No. Procedure Appropriateness category

1.6 Ablation of the AAGSV in a symptomatic patient with varicose veins, skin or
subcutaneous changes, healed or active ulcers (CEAP classes 2, 4-6), when
the AAGSV demonstrates axial reflux directed to affected area

Appropriate

1.7 Ablation of the AAGSV in a symptomatic patient with edema due to venous
disease (CEAP class 3), provided careful clinical judgment is exercised
because of the potential for a wide range of coexisting nonvenous causes of
edema

May be appropriate
(see Section 1-2 discussion)

1.8 Ablation of AAGSV with no reflux, but GSV with reflux (CEAP classes 2-6) Rarely appropriate

CEAP, Clinical, Etiology, Anatomy, and Pathophysiology; GSV, great saphenous vein.

Table VIII. Appropriateness criteria for asymptomatic
disease or no reflux

No. Procedure
Appropriateness

category

1.9 Therapeutic ablation for
asymptomatic disease and
visible veins

Rarely appropriate

2.0 Ablation for a vein with no
reflux

Never appropriate
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Section 5. Perforator treatment
AUCscores reflect thepublishedguidelines formanaging

perforators (Table XI). The SVS/AVF guidelines recommend
against selective perforator interruption for mild chronic
venous disease or C2 disease.23,57 For more advanced
stages, SVS/AVF2014guidelines suggest treatmentofpath-
ologic perforators for classes C5 and C6.24 For those who
may benefit from treatment, SVS/AVF guidelines24 recom-
mend ablation by percutaneous techniques such as
ultrasound-guided sclerotherapy or endovenous thermal
techniques over open perforator interruption.
Incompetentperforator veinshavebeencitedas important

contributors to the pathophysiologic process of chronic
venous disease and more advanced stages including skin
changes and ulceration. “Pathologic” perforator veins have
beendefinedintheSVS/AVF jointguidelines23asaperforator
vein with an outward flow duration of $500 milliseconds,
withadiameter$3.5mm, locatedbeneathahealedoractive
venous ulcer. The Task Force and technical group acknowl-
edged the value of the previously published definition but
for the purposes of these AUC expressed a need to be
moregeneral by referring toaperforator as a “large-diameter
vein with high outward flow directed toward the affected
areas” that connects the deep to the superficial system; the
term pathologic is avoided so as not to exclude large perfo-
rators that may not reach the criteria of 3.5 mm yet may be
clinically important.
Evidence for treating perforator disease is conflicting,

and treatment for many classes is not clearly beneficial
as reflected by the panelists’ scores. Although some evi-
denceexists to support perforator treatment for advanced
chronic venous insufficiency such as C5 and C6, evidence
to treat C4a and C4b is minimal. Like segmental below-
knee GSV reflux, grouping C4a, C4b, C5, and C6 into one
category resulted in discussion about how the ratings
may have been different if each category was separated.
Appropriateness was considered strongest for C6 and C5
and less so for C4b and C4a. Some suggested that if C4a
was rated separately, the scenario may not have reached

an appropriate score and likely would have had a lower
rating than C4b, C5, and C6. Others considered C4b cases
at risk for venous ulcer and suggested they were similar to
C5 and C6. For edema due to venous disease, significant
swelling is rarely due to incompetent perforator veins
alone, and treatment will rarely help edema as expressed
by the panelists. The Ethics Task Force and design group
acknowledged these findings as a limitation of theseAUC.

Section 6. Treatment of iliac vein or IVC obstructive
disease as first-line treatment
For iliac vein or IVC obstructive disease, defined as

$50% area reduction by intravascular ultrasound or oc-
clusion and no superficial truncal reflux, the panelists
rated stenting as first-line treatment appropriate for
symptomatic patients with CEAP classes 4 to 6
(Table XII). Although most of the evidence consists of
case series, guidelines and summaries suggest that
stenting for symptomatic venous obstructions for
advanced stages (C4b-C6) is beneficial.24,76 The threshold
of 50% area reduction has not been proven by robust
data to be the optimal level of treatment, but the Task
Force and design team chose this level, given the current
evidence and general application, acknowledging that
such a threshold may change with future studies.
Indications for iliac vein stenting as first line treatment

are likely tobe stronger formore advanced clinical severity
(C3-6) as seen by ratings. Grouping C4a, C4b, C5, and C6
into one category raised discussion about how the ratings
mayhavebeendifferent if eachcategorywas separated. In
general, the group noted that more symptomatic cases
are more likely to benefit from iliac stenting as recom-
mendedby several guidelines.24,27,57,77,78 Some suggested
that if C4a skin discoloration was separated, this would
likely not have reached an appropriateness rating for iliac
stenting as would have C4b, C5, and C6.
The panelists suggested that the results of treating

edema seemed less predictable with stenting (see C3,
edema), which accounts in part for the rating by the

Table IX. Appropriateness criteria of nontruncal varicose veins with or without telangiectasias

Asymptomatic Symptomatic

C1 C2 C1 C2 C3 C4-6

Nontruncal varicose vein or telangiectasia treatment (sclerotherapy, phlebectomy, powered phlebectomy)

13. Reflux Rarely appropriate
Median: 1

Rarely appropriate
Median: 1

Rarely appropriate
Median: 2.5

Appropriate
Median: 7

Appropriate
Median: 7

Appropriate
Median: 8

Summary

No. Procedure Appropriateness category

3.1 Treatment of nontruncal varicose veins with or without telangiectasia by
sclerotherapy, ambulatory phlebectomy, or powered phlebectomy in a patient
with symptomatic varicose veins, edema due to venous disease, skin or
subcutaneous changes, healed or active ulcers (CEAP classes 2-6)

Appropriate

CEAP, Clinical, Etiology, Anatomy, and Pathophysiology; GSV, great saphenous vein.
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panelists of may be appropriate with or without coexist-
ing superficial truncal reflux. The panelists indicated that
edema can range from ankle to entire leg and if unilat-
eral would more likely be due to a venous cause. The
level of edema below or above the knee is not specified
in reports, and its significance in iliocaval disease and
how it affects outcomes need further research.
Treatment of asymptomatic iliac vein compression,

such as May-Thurner disease, as an incidental finding
by imaging or for CEAP C1 disease was deemed never
appropriate. For symptomatic C2 disease with or without
superficial truncal disease, the panelists indicated that
stenting as first-line therapy was rarely appropriate
because there are other modalities that can address
infrainguinal varicosities. For advanced post-thrombotic
syndrome and iliac vein obstruction, panelists expressed
that there may be rare cases of symptomatic C2 disease
and post-thrombotic syndrome that could warrant initial
iliac vein treatment.
Endovascular treatment of chronic iliac vein and IVC

obstructive disease is increasingly used to manage non-
thrombotic iliac vein lesions and post-thrombotic causes
of iliac and caval obstruction. Although application of the
technology appears to be on the rise, the panelists
concurred that research and evidence in this area are
lacking. They also expressed the need to identify cases
in which iliac vein stenting should not be considered.
Systematic reviews andmeta-analyses suggest that iliac

vein and IVC stenting is safe,79-81 results in a high technical
success rate,80,82,83 and is associated with long-term stent
patency.81,84 Studies consist primarily of C3 to C6 cases,
and the findings suggest clinical improvement in such
cases.79,81-83 However, owing in part to the lack of control
groups to distinguish between natural progression of

chronic venous disease and the beneficial effects of
intervention, the quality of evidence has a low rating by
systematic review,79 and it is considered weak evidence
by American and European guidelines and a consortium
of venous societies with presentation to the Medicare
Evidence Development and Coverage Advisory Commit-
tee.24,76,78 The paucity of evidence has contributed to the
challenges of predicting when stenting will be effective.
In general, symptoms associated with venous obstruction
are more likely to be associated with heaviness and achi-
ness and relieved or improved with leg elevation. Venous
claudication is another clinical manifestation of venous
obstruction. Factors that need to be considered to deter-
mine when stenting may be helpful include the severity
of symptoms and bilaterality of symptoms, especially
because symptoms such as swelling and pain may have
other nonvenous causes.
The concurrent presence of both superficial axial reflux

and iliocaval obstruction is a confounding factor. In
several studies82,83,85,86 in which stenting was the primary
treatment for iliac disease that involved a limited num-
ber of superficial interventions, the positive effect in
these reports is likely to be the result of stenting of the
deeper system. In the presence of coexisting superficial
truncal reflux, the panelists rated that it may be appro-
priate to treat the iliac vein and IVC as first-line therapy
for advanced chronic venous insufficiency (C4-C6). They
commented that it remains unclear as to whether stent-
ing should be done first or used subsequently or
concomitantly with treatment of superficial disease.
The strategy of treating the superficial system first may
be preferred because of fewer procedural risks. The pan-
elists stressed the need for further research to under-
stand the benefit of treating the obstruction alone,

Table X. Appropriateness criteria for management decisions for diseased tributaries associated with saphenous ablation

Management decisions for diseased tributaries

Provide care for the diseased tributaries of an ablated vein

14. at the time of the vein ablation procedure Appropriate
Median: 8

15. in a staged fashion (at a follow-up procedure) for clinical reasons Appropriate
Median: 7

16. Refer patient to another health care provider for care of diseased tributaries of an ablated vein May be appropriate
Median: 5

17. Make no provisions for the care of the diseased tributaries of an ablated vein Rarely appropriate
Median: 1

Summary

No. Procedure Appropriateness category

4.1 Provide care for the diseased tributaries of an ablated saphenous vein either
concomitantly or as a staged procedure

Appropriate

4.2 Refer patient to another health care provider for care of diseased tributaries of an
ablated vein

May be appropriate

4.3 Make no provisions for the care of diseased tributaries Rarely appropriate
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ablation of the superficial truncal vein alone, or optimal
timing of treatment when both are considered
necessary.

C3, Edema
The panelists rated interventions for treatment of leg

edema due to venous disease (CEAP class 3) as may be
appropriate for several scenarios in considering saphe-
nous vein ablations and perforator, iliac, and IVC treat-
ments. Panelists indicated that swelling may be
multifactorial and can be associated with numerous
coexisting nonvenous causes that would not be ex-
pected to benefit from venous interventions. They
thought that the presentation of no varicose veins with
reflux and edema would be uncommon if venous dis-
ease was the underlying cause and swelling may or
may not improve with treatment. In contrast, when a pa-
tient presents with varicose veins, reflux, and edema, the
group thought intervention more likely to be of benefit
with improved reduction of swelling, in which case the
indication for treating venous reflux would be stronger.
Unilateral limb swelling was also noted by panelists to
be a potential predictor of a favorable response. Again,
the response of edema C3 to either ablation for isolated
below-knee GSV reflux or segmental vein reflux is not

supported by data and led to a rating of may be appro-
priate. More research is needed to determine its useful-
ness for these indications.
In general, for several C3 indications, a wide dispersion

of ratings was observed, which may at least in part
have been due to differences in how C3 was perceived.
Several panelists viewed the CEAP classification as a con-
tinuum, whereas others viewed C3 disease to be a sepa-
rate and distinct entity with swelling as the most
compelling presentation. Those who considered edema
to be a continuum and representative of a more serious
sign of venous insufficiency than classes C1 and C2
considered it more likely to deserve treatment. Others
believed that edema due to venous disease may have
other coexisting nonvenous causes that can be difficult
to distinguish from true venous causes. Treatment in
this setting may result in improvement; however, in
some cases, partial or no improvement may be realized
because of coexisting nonvenous conditions.

Section 7. Duplex ultrasound diagnostic techniques for
chronic venous disease
The panelists considered standardization of diagnostic

testing for proper diagnosis and treatment of chronic
venous disease important, as shown by the Investigating

Summary

No. Procedure Appropriateness category

5.1 Perforator vein treatment of veins with high outward flow and large diameter
directed toward affected area in a symptomatic patient with skin or
subcutaneous changes, healed or active ulcers (CEAP classes 4-6)

Appropriate
(see Section 5 discussion)

5.2 Perforator vein treatment of veins with high outward flow and large diameter
directed toward affected area in a symptomatic patient with edema due to
venous disease (CEAP class 3), provided careful clinical judgment is exercised
because of the potential for a wide range of coexisting nonvenous causes of
edema

May be appropriate
(see Section 5 discussion)

5.3 Perforator vein treatment of veins with high outward flow and large diameter
directed toward affected area in a symptomatic patient with telangiectasia or
varicose veins (CEAP classes 1-2)

Rarely appropriate

5.4 Perforator vein treatment in an asymptomatic patient with visible telangiectasia
or varicose veins (CEAP classes 1-2)

Never appropriate

CEAP, Clinical, Etiology, Anatomy, and Pathophysiology; GSV, great saphenous vein; SFJ, saphenofemoral junction.

Table XI. Appropriateness criteria for managing perforators

Asymptomatic Symptomatic

C1 C2 C3 C1 C2 C3 C4-6

Perforator vein ablation or interruption with high outward flow and large diameter directed toward affected area

18. Calf perforator
vein

Never
appropriate

Median: 1

Never
appropriate

Median: 1

Rarely
appropriate

Median: 1

Rarely
appropriate

Median: 1

Rarely
appropriate

Median: 2.5

May be
appropriate

Median: 4

Appropriate
Median: 7

19. Thigh perforator
communicating
with incompetent
GSV below a
competent or
interrupted SFJ

Never
appropriate

Median: 1

Never
appropriate

Median: 1

Rarely
appropriate

Median: 1

Rarely
appropriate

Median: 1

Rarely
appropriate

Median: 3

May be
appropriate

Median: 4.5

Appropriate
Median: 7
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Venous Disease Evaluation and Standardization of
Testing (INVEST) study.87 They believed that the upright
position is the preferred position if the patient is not
restrained by physical factors as supported by guidelines
and studies23,88-91 (Table XIII). In addition, the panelists
thought that examination in the steep reverse Trende-
lenburg position may be appropriate in those who
cannot safely stand. The INVEST study87 showed that
even a difference between horizontal and standing posi-
tions is of significantly lesser magnitude compared with
a difference between two ultrasound scans performed
at different times of day (morning vs afternoon). Because
it is impractical to perform all ultrasound scans at the
same time of the day, performing scans in a steep reverse
Trendelenburg position instead of standing in some pa-
tients is unlikely to increase the rate of false-negative
and false-positive results in a routine clinical practice.
Reflux through an incompetent valve in the standing

position is reported to correlate with a reflux time of

>0.5 second in saphenous veins and >1.0 second in the
femoral and popliteal veins.90,91 Reflux duration is best
documented by spectral Doppler waveforms indicating
the reflux duration time. A “still image” of color alone
does not represent the confirmation of reflux
>0.5 second and should not be deemed sufficient ultra-
sound data of reflux duration time.92

The Valsalva maneuver as a means for eliciting reflux
was rated may be appropriate; it may be the preferred
technique to demonstrate common femoral vein or
saphenofemoral incompetence,23,89 particularly if the
result of distal compression and release is normal or
the test is not feasible. For distal assessment below the
groin level, such as the distal saphenous, popliteal, or
calf veins, Valsalva maneuver may be less reliable, espe-
cially if valves in the proximal thigh are competent or
the patient is unable to perform an adequate Valsalva
maneuver, in which case distal compression and release
would provide a more accurate assessment of

Table XII. Appropriateness criteria for iliac vein or inferior vena cava (IVC) stenting as first-line treatment

Asymptomatic Symptomatic

C1 C2 C3 C1 C2 C3 C4-6

Iliac vein or IVC stenting as the first-line therapy for vessels with known stenosis or obstruction

20.
Untreated
superficial
truncal
reflux

Never
appropriate

Median: 1

Rarely
appropriate

Median: 1

Rarely
appropriate

Median: 1

Rarely
appropriate

Median: 1

Rarely
appropriate

Median: 1

May be
appropriate

Median: 4

May be
appropriate

Median: 6

21. No
superficial
truncal
reflux
or
previously
eliminated
superficial
truncal
reflux

Never
appropriate

Median: 1

Rarely
appropriate

Median: 1

Rarely
appropriate

Median: 1

Rarely
appropriate

Median: 1

Rarely
appropriate

Median: 2

May be
appropriate

Median: 6

Appropriate
Median: 8

Summary

No. Procedure Appropriateness category

6.1 Iliac vein or IVC stenting for obstructive disease without superficial truncal reflux
as first-line treatment in a symptomatic patient with skin or subcutaneous
changes, healed or active ulcers (CEAP classes 4-6)

Appropriate
(see Section 6 discussion)

6.2 Iliac vein or IVC stenting for obstructive disease with or without superficial truncal
reflux as first-line therapy in a symptomatic patient with edema due to venous
disease (CEAP class 3), provided careful clinical judgment is exercised because
of the potential for a wide range of coexisting nonvenous causes of edema

May be appropriate
(see Section 6 discussion)

6.3 Iliac vein or IVC stenting for obstructive disease in an asymptomatic patient for
iliac vein compression, such as May-Thurner compression, for incidental finding
by imaging or telangiectasia (CEAP class 1)

Never appropriate

CEAP, Clinical, Etiology, Anatomy, and Pathophysiology.
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competency. For the saphenofemoral junction, Interna-
tional Union of Phlebology consensus89 considers Val-
salva maneuver an acceptable standard to test for
valvular competency. The standard technique to elicit
reflux, particularly at and below the knee, is by distal
compression and release, which was rated appropriate.
“Flash” reflux. Retrograde flow duration of >0.5 second

is the cutoff value for reflux in the saphenous vein and
distinguishes normal from abnormal.90,91 Because most
RCTs and guidelines accept the duplex ultrasound value
of reflux >0.5 second as the primary criterion for treat-
ment, it is not surprising that reports of creating flash
reflux or nonphysiologic reflux have surfaced that meet

the >0.5-second criterion. Flash reflux is produced by
proximal compression of a normal saphenous vein,
creating nonphysiologic retrograde flow in the truncal
vein between two competent valves or reflux between
two competent valves with reflux out incompetent
branches. Reports of creating and treating flash reflux
were discussed during AVF and American Vein and
Lymphatic Society annual meetings and during round-
table discussions reported in venous publications,3-5

which concluded that this method is inappropriate.
The AUC ratings indicated that it is not acceptable to

employ techniques to generate flash reflux. Flash reflux
is defined in the AUC as a short duration of

Table XIII. Appropriateness criteria of duplex ultrasound diagnostic techniques for chronic venous disease

Diagnostic techniques

Duplex ultrasound of the lower extremities for evaluation of reflux

22. in the supine position Rarely appropriate
Median: 2.5

23. in steep reverse Trendelenburg position May be appropriate
Median: 6

24. in the upright position (assuming the patient can safely stand) Appropriate
Median: 9

Documentation of reflux using

25. a still image (without documentation of duration) Rarely appropriate
Median: 1

26. spectral analysis (or other method to document duration) Appropriate
Median: 9

Elicitation of reflux of CFV or SFJ using

27. distal compression and release Appropriate
Median: 8

28. Valsalva maneuver May be appropriate
Median: 6

29. Elicitation of reflux distal to the SFJ or SPJ with distal compression and release Appropriate
Median: 8

30. Elicitation of reflux by compression proximal to the area of interrogation
(nonphysiologic or flash reflux)

Rarely appropriate
Median: 1

31. Provide incentives for ultrasound technicians based on test results Never appropriate
Median: 1

Summary

No. Procedure Appropriateness category

7.1 Duplex ultrasound scanning for chronic venous disease in the upright position if
technically feasible and safe, eliciting reflux by distal compression and release
and documenting duration of reflux

Appropriate

7.2 Examining the patient in the steep reverse Trendelenburg position, particularly if
testing in the standing position is not technically feasible or safe

May be appropriate

7.3 Eliciting reflux using the Valsalva maneuver, particularly for interrogation of the
CFV or SFJ

May be appropriate

7.4 The technique of creating nonphysiologic flash reflux with proximal compression
during duplex ultrasound scanning

Rarely appropriate

7.5 Incentivize sonographers based on test results Never appropriate

CFV, Common femoral vein; SFJ, saphenofemoral junction; SPJ, saphenopopliteal junction.
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nonphysiologic reflux that may be >0.5 second, pro-
duced by proximal compression during duplex ultra-
sound imaging of an otherwise competent saphenous
vein. In fact, of the 16 panelists, all rated it never appro-
priate with the exception of one panelist, who rated it
rarely appropriate; so by AUC design, the rating was
rarely.
Overall, duplex ultrasound criteria ratings were consis-

tent with multiple published duplex ultrasound-related
guidelines.23,25,27,88,89,93

Section 8. Appropriateness criteria for timing and
reimbursement decisions
The panelists agreed that ablation of different veins

(same or opposite leg) on different days for clinical rea-
sons such as patient safety and patient preference
should be considered appropriate (Table XIV). For
example, multiple sessions may be needed to accom-
modate local anesthetic dose limitations or ability of
the patient to endure the procedure in a conscious
state for the duration of treatment. However, sched-
uling treatment on different days for reasons other
than a patient’s clinical reasons is not considered
generally acceptable.

Submitting separate charges for a single saphenous
vein ablation requiring multiple access sites or submit-
ting two or more charges for ablation of two continuous
saphenous vein trunks, specifically the GSV in the thigh
and posterior accessory GSV in the calf, with either a sin-
gle access point or multiple access points, is rarely appro-
priate (ie, not generally acceptable).
Each vein ablated should be associated with appro-

priate symptoms or signs of venous disease with intrinsic
reflux. When individuals are reporting ablation of multi-
ple (ie, three or more) truncal veins per leg as frequent
practice, particularly for C2 disease, there is reason to
suspect that normal or relatively normal veins are being
ablated. Current publications indicate that the mean
number of saphenous vein ablations per person ranges
from 1.3 to 1.9.7,8,94,95 The mean number provides a guide;
however, this number should not be used to determine
reimbursement for individual cases because there are
many factors that should be considered for each case.
Multiple truncal veins, such as GSV, AAGSV, and SSV,
may be severely incompetent with reflux directed to
symptomatic varicose veins, in which case most patients
and providers would prefer treatment at the same time.
As a consequence, there may be occasional patients who

Table XIV. Appropriateness criteria for timing and reimbursement decisions

Timing and reimbursement decisions

32. Submission of charges for vein ablation procedures that are reflective of the actual services provided Appropriate
Median: 9

33. Submission of separate charges for a single saphenous vein ablation requiring multiple access sites Rarely appropriate
Median: 1

34. Submission of two or more separate charges for the ablation of two continuous saphenous vein
segments accessed with a single access point (eg, the above-knee GSV and the below-knee posterior
accessory saphenous vein)

Rarely appropriate
Median: 1

35. Submission of two or more separate charges for the ablation of two continuous saphenous vein
segments accessed with multiple access point (eg, the above-knee GSV and the below-knee posterior
accessory saphenous vein)

Rarely appropriate
Median: 1

36. Schedule the ablation of different veins (same or opposite leg) on different days for clinical reasons,
such as patient preference or patient safety

Appropriate
Median: 7

37. Schedule the ablation of different veins (same or opposite leg) on different days for maximization of
reimbursement

Rarely appropriate
Median: 1

Summary

No. Procedure Appropriateness category

8.1 Scheduling the ablation of different veins on different days for clinical reasons
including patient preference and safety is appropriate, whereas scheduling
treatment on different days for reasons other than clinical reasons including
patient preference and safety is not considered generally acceptable.

Appropriate

8.2 Submitting separate charges for a single saphenous ablation requiring multiple
access sites

Rarely appropriate

8.3 Submitting two or more separate charges for ablation of two continuous saphenous
segments accessed with a single access point or multiple access points (eg, the
above-knee GSV and below-knee posterior accessory saphenous vein).

Rarely appropriate

GSV, Great saphenous vein.
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require three or more ablations in a limb. Such a pattern
may be encountered more commonly in treating
advanced venous insufficiency, such as in a practice
with a large volume of C5 or C6 disease, when multiple
saphenous veins may be associated with reflux.
Although multiple access attempts may be needed for

challenging cases in which the vein diameter, tortuosity,
previous phlebitis, or prior surgery may interfere with
cannulation, treatment of each truncal vein is generally
considered a single procedure even if the access for abla-
tion needs to be interrupted for technical reasons. How-
ever, rare exceptions due to unique patient
circumstances need to be taken into consideration. In
the case in which practice patterns of a population
repeatedly deviate from the norm, the question of inap-
propriate care should be raised.

Limitations and future directions. To determine the
best treatment for patients, a careful assessment is
needed to distinguish venous causes of symptoms and
signs from other nonvenous causes. The AUC recom-
mendations can be applied as a guide to management
but do not replace the need for careful individual
assessment.
Limitations of the study were discussed under the spec-

ified categories and include a finite number of clinical
scenarios evaluated. This document is not meant to be
a guide that addresses all possible clinical situations.
Our goal in this first round was to consider frequently
encountered practical scenarios and to address some
of the urgent concerns of inappropriateness that up to
now have not been addressed by appropriate use
methods. If this is found to be a useful tool, then further
areas may need to be addressed beyond the focus of this
project, which was primary varicose vein disease. Addi-
tional situations could be considered in future AUC pro-
jects, such as management of infrainguinal secondary
venous insufficiency, multilevel disease combining above
and below the inguinal ligament, acute venous throm-
botic disease, recurrent disease, pelvic venous insuffi-
ciency, and assessment of different techniques and
modalities of treatment.
CEAP C class is a descriptive classification, and although

it was designed to represent an ascending spectrum of
severity, it does not provide a qualitative or quantitative
measure of severity of symptoms or signs. The determi-
nation of whether a patient may benefit from treatment
of veins will rely on many factors, including clinical
severity. In the future, the AUC may benefit from incorpo-
rating a measure of clinical severity, such as the Venous
Clinical Severity Score,96 which may provide guidance
in appropriate use. The literature review submitted to
the panelists was based on a comprehensive collection
of published scientific studies and a thorough appraisal
of the available systematic reviews, meta-analyses, and
guidelines. A new systematic review was not conducted.

Also, in lieu of a webinar, an in-person meeting would
have been optimal. Where evidence was weak or not
available, expert opinions were used to recommend
appropriate use.

CONCLUSIONS
The advancement of endovascular technology for the

treatment of venous disease has been accompanied by
staggering rates of utilization and warrants clinical
standards as the field evolves. These AUC for venous
care provide the first appropriate use document for
venous procedures and may serve to fill in the gap
where high-quality scientific evidence is lacking to
aid clinicians in making the day-to-day decisions for
patient care. As a product of a collaborative effort
with multiple professional societies, it serves as an
expansion of existing guidelines based on an appro-
priate use process while identifying areas in which
research is needed to provide further support for
evidence-based decisions.
These recommendations should not be used to deter-

mine insurance coverage for individual patients. It is
recognized that the individual case may have many
distinctive characteristics that need to be considered
for treatment choices. As such, the ultimate decision
for appropriate treatment of an individual patient must
be determined “at the bedside” by the clinician, who in-
corporates evidence, experience, clinical factors, socio-
economic factors, treatment setting, and patient
preference in conjunction with appropriateness princi-
ples in pursuit of providing the best care for our patients.

We would like to thank Joseph Zygmunt, RVT, for
providing us with references for the section on duplex ul-
trasound criteria.

AUTHOR CONTRIBUTIONS
Conception and design: EM, KO, JV, KW, RK, DM, WB, MD,

TW, PG
Analysis and interpretation: EM, KO, JV, KW, RK, FL, DM,

WB, NL, MD, NK, TW
Data collection: EM, KO, JV, KW
Writing the article: EM, KO, JV, KW, RK, FL, DM, MD, NK,

TW, PG
Critical revision of the article: EM, KO, JV, KW, RK, FL, DM,

WB, NL
Final approval of the article: EM, KO, JV, KW, RK, FL, DM,

WB, NL, MD, NK, TW, PG
Statistical analysis: Not applicable
Obtained funding: Not applicable
Overall responsibility: EM

REFERENCES
1. Lawrence PF. “Better” (sometimes) in vascular disease man-

agement. J Vasc Surg 2016;63:260-9.

522 Masuda et al Journal of Vascular Surgery: Venous and Lymphatic Disorders
July 2020



2. Creswell J, Abelson R. Medicare payments surge for stents to
unblocked blood vessels in limbs. New York Times; January
29, 2015.

3. Kistner RL, Kabnick L, Almeida JI, Elias S, Zygmunt J,
Riviezzo A. What not to do in venous disease treatment: a
round table discussion. Vein Magazine; October 18, 2016.

4. O’Donnell T, Goldman M, Heller J, Almeida JI, Isaacs M,
Elias S. Absurd vein care: can we fix it? A roundtable dis-
cussion. Vein Magazine; October 7, 2015.

5. Monahan DL, Masuda EM, Kistner RL. The pledge: an ethical
commitment. Vein Magazine; August 3, 2016.

6. Passman MA. Where evidence, ethics, and professionalism
converge. J Vasc Surg Venous Lymphat Disord 2019;7:8-16.

7. Mann M, Wang P, Schul M, Khilnani NM, Park A, Makary MA,
et al. Significant physician practice variability in the utiliza-
tion of endovenous thermal ablation in the 2017 Medicare
population. J Vasc Surg Venous Lymphat Disord 2019;7:
808-16.e1.

8. Crawford JM, Gasparis A, Almeida J, Elias S, Wakefield T,
Lal BK, et al. A review of United States endovenous ablation
practice trends from the Medicare Data Utilization and
Payment Database. J Vasc Surg Venous Lymphat Disord
2019;7:471-9.

9. Desai NR, Bradley SM, Parzynski CS, Nallamothu BK,
Chan PS, Spertus JA, et al. Appropriate Use Criteria for Cor-
onary Revascularization and trends in utilization, patient
selection, and appropriateness of percutaneous coronary
intervention. JAMA 2015;314:2045-53.

10. Shekelle PG, Chassin MR, Park RE. Assessing the predictive
validity of the RAND/UCLA appropriateness method criteria
for performing carotid endarterectomy. Int J Technol Assess
Health Care 1998;14:707-27.

11. Fitch K, Bernstein SJ, Aguilar MD, Burnand B, LaCalle JR,
Lazaro P, et al. The RAND/UCLA appropriateness method
user’s manual. Santa Monica, Calif: Rand Corp; 2001.

12. Hemingway H, Crook AM, Feder G, Banerjee S, Dawson JR,
Magee P, et al. Underuse of coronary revascularization pro-
cedures in patients considered appropriate candidates for
revascularization. N Engl J Med 2001;344:645-54.

13. Bailey SR, Beckman JA, Dao TD, Misra S, Sobieszczyk PS,
White CJ, et al. ACC/AHA/SCAI/SIR/SVM 2018 Appropriate
Use Criteria for Peripheral Artery Intervention: a report of the
American College of Cardiology Appropriate Use Criteria
Task Force, American Heart Association, Society for Cardio-
vascular Angiography and Interventions. J Am Coll Cardiol
2019;73:214-37.

14. Woo K, Ulloa J, Allon M, Carsten CG 3rd, Chemla ES,
Henry ML, et al. Establishing patient-specific criteria for
selecting the optimal upper extremity vascular access pro-
cedure. J Vasc Surg 2017;65:1089-103.e1.

15. Yermilov I, McGory ML, Shekelle PW, Ko CY, Maggard MA.
Appropriateness criteria for bariatric surgery: beyond the
NIH guidelines. Obesity 2009;17:1521-7.

16. Subramaniam RM, Kurth DA, Waldrip CA, Rybicki FJ.
American College of Radiology Appropriateness Criteria:
advancing evidence-based imaging practice. Semin Nucl
Med 2019;49:161-5.

17. Expert Panel on Musculoskeletal Imaging, Fox MG,
Chang EY, Amini B, Bernard SA, Gorbachova T, et al. ACR
Appropriateness Criteria Chronic Knee Pain. J Am Coll
Radiol 2018;15:S302-12.

18. Riddle DL, Perera RA. The American Academy of Ortho-
paedic Surgeons appropriate use criteria for hip preserva-
tion surgery: variables that drive appropriateness for surgery.
Arthritis Care Res (Hoboken) 2020;72:405-11.

19. Beebe HG, Bergan JJ, Bergqvist D, Eklof B, Eriksson I,
Goldman MP, et al. Classification and grading of chronic

venous disease in the lower limbs. A consensus statement.
Eur J Vasc Endovasc Surg 1996;12:487-91; discussion: 491-2.

20. Eklöf BG, Rutherford RB, Bergan JJ, Carpentier PH,
Gloviczki P, Kistner RL, et al. Revision of the CEAP classifi-
cation for chronic venous disorders: consensus statement.
J Vasc Surg 2004;40:1248-52.

21. Murad MH, Coto-Yglesias F, Zumaeta-Garcia M, Elamin MB,
Duggirala MK, Erwin PJ, et al. A systematic review andmeta-
analysis of the treatments of varicose veins. J Vasc Surg
2011;53(Suppl):49S-65S.

22. Siribumrungwong B, Noorit P, Wilasrusmee C, Attia J,
Thakkinstian A. A systematic review and meta-analysis of
randomised controlled trials comparing endovenous abla-
tion and surgical intervention in patients with varicose vein.
Eur J Vasc Endovasc Surg 2012;44:214-23.

23. Gloviczki P, Comerota AJ, Dalsing MC, Eklof BG, Gillespie DL,
Gloviczki ML, et al. The care of patients with varicose veins
and associated chronic venous diseases: clinical practice
guidelines of the Society for Vascular Surgery and the
American Venous Forum. J Vasc Surg 2011;53:2S-48S.

24. O’Donnell TF, Passman MA, Marston WA, Ennis WJ,
Dalsing M, Kistner RL, et al. Management of venous leg ul-
cers: Clinical practice guidelines of the Society for Vascular
Surgery and the American Venous Forum. J Vasc Surg
2014;60:3S-59S.

25. American College of Phlebology. Practice guidelines: super-
ficial venous disease. Avaliable at: http://www.phlebology.org/
member-resources/clinical-guidelines. Accessed March 1,
2019.

26. Khilnani NM, Grassi CJ, Kundu S, D’Agostino HR, Khan AA,
McGraw JK, et al. Multi-society consensus quality improve-
ment guidelines for the treatment of lower-extremity su-
perficial venous insufficiency with endovenous thermal
ablation from the Society of Interventional Radiology, Car-
diovascular Interventional Radiological Society. J Vasc Interv
Radiol 2010;21:14-31.

27. Wittens C, Davies AH, Bækgaard N, Broholm R, Cavezzi A,
Chastanet S, et al. Editor’s choicedmanagement of chronic
venous disease. Eur J Vasc Endovasc Surg 2015;49:678-737.

28. National Institute for Health and Care Excellence. Varicose
veins: diagnosis and managment. Avaliable at: https://www.
nice.org.uk/guidance/CG168. Accessed March 1, 2019.

29. Pavlovi!c MD, Schuller-Petrovi!c S, Pichot O, Rabe E,
Maurins U, Morrison N, et al. Guidelines of the First Interna-
tional Consensus Conference on Endovenous Thermal
Ablation for Varicose Vein DiseasedETAV Consensus
Meeting 2012. Phlebology 2015;30:257-73.

30. Michaels JA, Campbell WB, Brazier JE, Macintyre JB,
Palfreyman SJ, Ratcliffe J, et al. Randomised clinical trial,
observational study and assessment of cost-effectiveness of
the treatment of varicose veins (REACTIV trial). Health
Technol Assess 2006;10:1-196. iii-iv.

31. Michaels JA, Brazier JE, Campbell WB, MacIntyre JB,
Palfreyman SJ, Ratcliffe J. Randomized clinical trial
comparing surgery with conservative treatment for un-
complicated varicose veins. Br J Surg 2006;93:175-81.

32. Barwell JR, Davies CE, Deacon J, Harvey K, Minor J,
Sassano A, et al. Comparison of surgery and compression
with compression alone in chronic venous ulceration
(ESCHAR study): randomised controlled trial. Lancet
2004;363:1854-9.

33. Gohel MS, Heatley F, Liu X, Bradbury A, Bulbulia R, Cullum N,
et al. A randomized trial of early endovenous ablation in
venous ulceration. N Engl J Med 2018;378:2105-14.

34. van Gent WB, Catarinella FS, Lam YL, Nieman FH,
Toonder IM, van der Ham AC, et al. Conservative versus
surgical treatment of venous leg ulcers: 10-year follow up of

Journal of Vascular Surgery: Venous and Lymphatic Disorders Masuda et al 523

Volume 8, Number 4



a randomized, multicenter trial. Phlebology 2015;30(Suppl):
35-41.

35. Eklöf BG, Perrin M, Delis KT, Rutherford RB, Gloviczki P.
American Venous Forum; European Venous Forum; Inter-
national Union of Phlebology; American College of Phle-
bology; International Union of Angiology. Updated
terminology of chronic venous disorders: the VEIN-TERM
transatlantic interdisciplinary consensus document. J Vasc
Surg 2009;49:498-501.

36. Labropoulos N, Leon M, Nicolaides AN, Giannoukas AD,
Volteas N, Chan P. Superficial venous insufficiency: correla-
tion of anatomic extent of reflux with clinical symptoms and
signs. J Vasc Surg 1994;20:953-8.

37. Danielsson G, Arfvidsson B, Eklöf BG, Kistner RL, Masuda EM,
Satoc DT. Reflux from thigh to calf, the major pathology in
chronic venous ulcer disease: surgery indicated in the ma-
jority of patients. Vasc Endovascular Surg 2004;38:209-19.

38. Lim KH, Hill G, Tarr G, van Rij A. Deep venous reflux defini-
tions and associated clinical and physiological significance.
J Vasc Surg Venous Lymphat Disord 2013;1:325-32.

39. Hobbs JT. Surgery and sclerotherapy in the treatment of
varicose veins. A random trial. Arch Surg 1974;109:793-6.

40. Winterborn RJ, Foy C, Earnshaw JJ. Causes of varicose vein
recurrence: late results of a randomized controlled trial of
stripping the long saphenous vein. J Vasc Surg 2004;40:
634-9.

41. Chastanet S, Pittaluga P. Patterns of reflux in the great
saphenous vein system. Phlebology 2013;28(Suppl):39-46.

42. Labropoulos N, Delis K, Nicolaides AN, Leon M,
Ramaswami G. The role of the distribution and anatomic
extent of reflux in the development of signs and symptoms
in chronic venous insufficiency. J Vasc Surg 1996;23:504-10.

43. Pittaluga P, Chastanet S, Guex JJ. Great saphenous vein
stripping with preservation of sapheno-femoral confluence:
hemodynamic and clinical results. J Vasc Surg 2008;47:
1300-4.

44. Pittaluga P, Chastanet S, Locret T, Barbe R. The effect of
isolated phlebectomy on reflux and diameter of the great
saphenous vein: a prospective study. Eur J Vasc Endovasc
Surg 2010;40:122-8.

45. Carandina S, Mari C, De Palma M, Marcellino MG, Cisno C,
Legnaro A, et al. Varicose vein stripping vs haemodynamic
correction (CHIVA): a long term randomised trial. Eur J Vasc
Endovasc Surg 2008;35:230-7.

46. Parés JO, Juan J, Tellez R, Mata A, Moreno C, Quer FX, et al.
Varicose vein surgery: stripping versus the CHIVA method: a
randomized controlled trial. Ann Surg 2010;251:624-31.

47. Bellmunt-Montoya S, Escribano JM, Dilme J, Martinez-
Zapata MJ. CHIVA method for the treatment of chronic
venous insufficiency. Cochrane Database Syst Rev 2015;6:
CD009648.

48. Boersma D, Kornmann VN, van Eekeren RR, Tromp E,
Ünlü Ç, Reijnen MM, et al. Treatment modalities for small
saphenous vein insufficiency. J Endovasc Ther 2016;23:
199-211.

49. Schul MW, Schloerke B, Gomes GM. The refluxing anterior
accessory saphenous vein demonstrates similar clinical
severity when compared to the refluxing great saphenous
vein. Phlebology 2016;31:654-9.

50. Chaar CI, Hirsch SA, Cwenar MT, Rhee RY, Chaer RA, Abu
Hamad G, et al. Expanding the role of endovenous laser ther-
apy: results in large diameter saphenous, small saphenous,
and anterior accessory veins. Ann Vasc Surg 2011;25:656-61.

51. Theivacumar NS, Darwood RJ, Gough MJ. Endovenous laser
ablation (EVLA) of the anterior accessory great saphenous
vein (AAGSV): abolition of sapheno-femoral reflux with

preservation of the great saphenous vein. Eur J Vasc Endo-
vasc Surg 2009;37:477-81.

52. Cavallini A, Marcer D, Ferrari Ruffino S. Endovenous
treatment of incompetent anterior accessory saphenous
veins with a 1540 nm diode laser. Int Angiol 2015;34:
243-9.

53. Gibson K, Khilnani N, Schul M, Meissner M, American College
of Phlebology Guidelines Committee. American College of
Phlebology guidelinesdtreatment of refluxing accessory
saphenous veins. Phlebology 2017;32:448-52.

54. Proebstle TM, Möhler T. A longitudinal single-center cohort
study on the prevalence and risk of accessory saphenous
vein reflux after radiofrequency segmental thermal ablation
of great saphenous veins. J Vasc Surg Venous Lymphat
Disord 2015;3:265-9.

55. Bush RG, Bush P, Flanagan J, Fritz R, Gueldner T, Koziarski J,
et al. Factors associated with recurrence of varicose veins
after thermal ablation: results of the recurrent veins after
thermal ablation study. ScientificWorldJournal 2014;2014:
505843.

56. O’Donnell TF, Balk EM, Dermody M, Tangney E, Iafrati MD.
Recurrence of varicose veins after endovenous ablation of
the great saphenous vein in randomized trials. J Vasc Surg
Venous Lymphat Disord 2016;4:97-105.

57. Gloviczki P, Dalsing MC, Henke P, Lal BK, O’Donnell TF Jr,
Shortell CK, et al. Report of the Society for Vascular Surgery
and the American Venous Forum on the July 20, 2016
meeting of the Medicare Evidence Development and
Coverage Advisory Committee panel on lower extremity
chronic venous disease. J Vasc Surg Venous Lymphat Disord
2017;5:378-98.

58. Shepherd AC, Lane TR, Davies AH. The natural progression of
chronic venous disorders: an overview of available informa-
tion from longitudinal studies. Phlebolymphology 2012;19:
138.

59. Labropoulos N, Giannoukas AD, Delis K, Mansour MA,
Kang SS, Nicolaides AN, et al. Where does venous reflux
start? J Vasc Surg 1997;26:736-42.

60. Lee AJ, Robertson LA, Boghossian SM, Allan PL, Ruckley CV,
Fowkes FG, et al. Progression of varicose veins and chronic
venous insufficiency in the general population in the Edin-
burgh Vein Study. J Vasc Surg Venous Lymphat Disord
2015;3:18-26.

61. Robertson L, Lee AJ, Evans CJ, Boghossian S, Allan PL,
Ruckley CV, et al. Incidence of chronic venous disease in the
Edinburgh Vein Study. J Vasc Surg Venous Lymphat Disord
2013;1:59-67.

62. Labropoulos N, Leon L, Kwon S, Tassiopoulos A, Gonzalez-
Fajardo JA, Kang SS, et al. Study of the venous reflux pro-
gression. J Vasc Surg 2005;41:291-5.

63. Rabe E, Breu F, Cavezzi A, Coleridge Smith P, Frullini A,
Gillet JL, et al. European guidelines for sclerotherapy in
chronic venous disorders. Phlebology 2014;29:338-54.

64. Kundu S, Grassi CJ, Khilnani NM, Fanelli F, Kalva SP, Khan AA,
et al. Multi-disciplinary quality improvement guidelines for
the treatment of lower extremity superficial venous insuffi-
ciency with ambulatory phlebectomy from the Society of
Interventional Radiology, Cardiovascular Interventional
Radiological Society of Europe, American College of Phle-
bology and Canadian Interventional Radiology Association.
J Vasc Interv Radiol 2010;21:1-13.

65. Monahan DL. Can phlebectomy be deferred in the treat-
ment of varicose veins? J Vasc Surg 2005;42:1145-9.

66. Welch HJ. Endovenous ablation of the great saphenous vein
may avert phlebectomy for branch varicose veins. J Vasc
Surg 2006;44:601-5.

524 Masuda et al Journal of Vascular Surgery: Venous and Lymphatic Disorders
July 2020



67. Schanzer H. Endovenous ablation plus microphlebectomy/
sclerotherapy for the treatment of varicose veins: single or
two-stage procedure? Vasc Endovascular Surg 2010;44:
545-9.

68. Kokkosis A, Schanzer H. Anatomical and clinical factors fa-
voring the performance of saphenous ablation and micro-
phlebectomy or sclerotherapy as a single-stage procedure.
Phlebology 2015;30:627-31.

69. Lane TR, Onida S, Gohel MS, Franklin IJ, Davies AH.
A systematic review and meta-analysis on the role of vari-
cosity treatment in the context of truncal vein ablation.
Phlebology 2015;30:516-24.

70. El-Sheikha J, Nandhra S, Carradice D, Wallace T, Samuel N,
Smith GE, et al. Clinical outcomes and quality of life 5 years
after a randomized trial of concomitant or sequential
phlebectomy following endovenous laser ablation for vari-
cose veins. Br J Surg 2014;101:1093-7.

71. Anwar MA, Idrees M, Aswini M, Theivacumar NS. Fate of the
tributaries of sapheno femoral junction following endove-
nous thermal ablation of incompetent axial veinda review
article. Phlebology 2019;34:151-5.

72. Obi AT, Reames BN, Rook TJ, Mouch SO, Zarinsefat A,
Stabler C, et al. Outcomes associated with ablation
compared to combined ablation and transilluminated
powered phlebectomy in the treatment of venous varicos-
ities. Phlebology 2016;31:618-24.

73. Harlander-Locke M, Jimenez JC, Lawrence PF,
Derubertis BG, Rigberg DA, Gelabert HA. Endovenous abla-
tion with concomitant phlebectomy is a safe and effective
method of treatment for symptomatic patients with axial
reflux and large incompetent tributaries. J Vasc Surg
2013;58:166-72.

74. Hager ES, Ozsvath KJ, Dillavou ED. Evidence summary of
combined saphenous ablation and treatment of varicosities
versus staged phlebectomy. J Vasc Surg Venous Lymphat
Disord 2017;5:134-7.

75. Marston WA, Crowner J, Kouri A, Kalbaugh CA. Incidence of
venous leg ulcer healing and recurrence after treatment
with endovenous laser ablation. J Vasc Surg Venous Lym-
phat Disord 2017;5:525-32.

76. Khilnani NM, Meissner MH, Vedanatham S, Piazza G,
Wasen SM, Lyden S, et al. The evidence supporting treat-
ment of reflux and obstruction in chronic venous disease.
J Vasc Surg Venous Lymphat Disord 2017;5:399-412.

77. American College of Phlebology. Practice guidelines:
chronic deep venous obstruction 2018. Available at: https://
www.myavls.org/assets/pdf/Management-of-Obstruction-
of-the-Femoroiliocaval-Venous-System-Guidelines.pdf.
Accessed March 1, 2019.

78. Mahnken AH, Thomson K, de Haan M, O’Sullivan GJ. CIRSE
standards of practice guidelines on iliocaval stenting. Car-
diovasc Intervent Radiol 2014;37:889-97.

79. Seager MJ, Busuttil A, Dharmarajah B, Davies AH. Editor’s
choiceda systematic review of endovenous stenting in
chronic venous disease secondary to iliac vein obstruction.
Eur J Vasc Endovasc Surg 2016;51:100-20.

80. Razavi MK, Jaff MR, Miller LE. Safety and effectiveness of
stent placement for iliofemoral venous outflow obstruction:
systematic review and meta-analysis. Circ Cardiovasc Interv
2015;8:e002772.

81. Wen-da W, Yu Z, Yue-Xin C. Stenting for chronic obstructive
venous disease: a current comprehensive meta-analysis and
systematic review. Phlebology 2016;31:376-89.

82. Murphy EH, Johns B, Varney E, Raju S. Endovascular man-
agement of chronic total occlusions of the inferior vena cava
and iliac veins. J Vasc Surg Venous Lymphat Disord 2017;5:
47-59.

83. Neglén P, Hollis KC, Olivier J, Raju S. Stenting of the venous
outflow in chronic venous disease: long-term stent-related
outcome, clinical, and hemodynamic result. J Vasc Surg
2007;46:979-90.

84. Gagne PJ, Gagne N, Kucher T, ThompsonM, Bentley D. Long-
term clinical outcomes and technical factors with the
Wallstent for treatment of chronic iliofemoral venous
obstruction. J Vasc Surg Venous Lymphat Disord 2019;7:
45-55.

85. Sarici IS, Yanar F, Agcaoglu O, Ucar A, Poyanli A, Cakir S, et al.
Our early experience with iliofemoral vein stenting in pa-
tients with post-thrombotic syndrome. Phlebology 2014;29:
298-303.

86. Hartung O, Loundou AD, Barthelemy P, Arnoux D, Boufi M,
Alimi YS. Endovascular management of chronic disabling
ilio-caval obstructive lesions: long-term results. Eur J Vasc
Endovasc Surg 2009;38:118-24.

87. Lurie F, Comerota A, Eklöf BG, Kistner RL, Labropoulos N,
Lohr J, et al. Multicenter assessment of venous reflux by
duplex ultrasound. J Vasc Surg 2012;55:437-45.

88. Intersocietal Accreditation Commission. IAC standards and
guidelines for vascular testing accreditation. Available at:
https://www.intersocietal.org/vascular/standards/IACVascu
larTestingStandards2018.pdf. Accessed August 18, 2018.

89. Coleridge-Smith P, Labropoulos N, Partsch H, Myers K,
Nicolaides A, Cavezzi A. Duplex ultrasound investigation of
the veins in chronic venous disease of the lower limbsdUIP
consensus document. Part I. Basic principles. Vasa 2006;35:
83-92.

90. van Bemmelen PS, Beach K, Bedford G, Strandness DE. The
mechanism of venous valve closure. Its relationship to the
velocity of reverse flow. Arch Surg 1990;125:617-9.

91. Labropoulos N, Tiongson J, Pryor L, Tassiopoulos AK,
Kang SS, Ashraf Mansour M, et al. Definition of venous reflux
in lower-extremity veins. J Vasc Surg 2003;38:793-8.

92. Zygmunt JA. Duplex ultrasound for chronic venous insuffi-
ciency. J Invasive Cardiol 2014;26:E149-55.

93. De Maeseneer M, Pichot O, Cavezzi A, Earnshaw J, van Rij A,
Lurie F, et al. Duplex ultrasound investigation of the veins of the
lower limbs after treatment for varicose veinsdUIP consensus
document. Eur J Vasc Endovasc Surg 2011;42:89-102.

94. Baber JT, Mao J, Sedrakyan A, Connolly PH, Meltzer AJ.
Impact of provider characteristics on use of endovenous
ablation procedures in Medicare beneficiaries. J Vasc Surg
Venous Lymphat Disord 2019;7:203-9.e1.

95. Crawford JM, Gasparis A, Amery S, Labropoulos N. Treatment
pattern of consecutive patients with chronic venous disease.
J Vasc Surg Venous Lymphat Disord 2019;7:344-8.

96. Vasquez MA, Rabe E, McLafferty RB, Shortell CK,
Marston WA, Gillespie D, et al. Revision of the venous clinical
severity score: venous outcomes consensus statement: spe-
cial communication of the American Venosu Forum Ad Hoc
Outcomes Working Group. J Vasc Surg 2010;52:1387-96.

Submitted Nov 19, 2019; accepted Feb 2, 2020.

Additional material for this article may be found online
at www.jvsvenous.org.

Journal of Vascular Surgery: Venous and Lymphatic Disorders Masuda et al 525

Volume 8, Number 4



APPENDIX 1 (online only).

Assumptions

d Diagnostic information is accurate.
d Ablation refers to treatment by thermal, chemical, or
mechanical techniques.

d For each scenario, aside from the stated disease
described, the remaining venous system is normal.

d The vein in question is continuous (ie, “GSV axial reflux
above and below the knee” refers to reflux occurring
along a continuous vessel).

d The existing published literature regarding vein abla-
tion is accurate.

d The patient in question has no contraindication to the
proposed intervention.

d There are no patient-generated mitigating factors,
such as noncompliance or DNR status.

d The physician performing the intervention possesses
adequate skill to perform the procedure.

d It is not a recurrent vein (ie, recurrent GSV unless other-
wise specified).

d Indication for treatment is not cosmetic.
d All scenarios refer to chronic venous disease (not acute
DVT).

d Deep system is normal except for iliac and IVC sce-
narios, in which case disease is isolated to the iliac or
caval system.

d All scenarios refer to primary venous insufficiency
except for iliac and IVC cases, which may be primary
(nonthrombotic iliac vein lesions) or secondary due to
post-thrombotic disease.

d The section on nontruncal varicose veins or telangiec-
tasia refers to treatment of isolated indexed veins in
the presence of concomitant superficial reflux,
unspecified.

d CEAP C3 refers to edema due to venous disease.

CEAP, Clinical, Etiology, Anatomy, and Pathophysiology;
DNR, do not resuscitate; DVT, deep venous thrombosis;
GSV, great saphenous vein; IVC, inferior vena cava.

APPENDIX 2 (online only).

Definitions

d Anatomy
B Superficial vein: otherwise known as saphenous
veins, veins of the lower extremity that lie between
the dermis and muscle fascia

Great saphenous vein
Small saphenous vein
Anterior accessory great saphenous vein
Intersaphenous vein: superficial vein of the
lower extremity that communicates between
the great and small saphenous veins

B Deep vein: veins of the lower extremity located deep
to the muscle fascia

Crural veins: anterior tibial vein, posterior tibial
vein, peroneal vein
Muscular veins: gastrocnemial vein, soleal vein

Popliteal vein
Femoral vein (formerly known as the superficial
femoral vein)
Deep femoral vein
Common femoral vein
External iliac vein
Internal iliac vein
Common iliac vein
Inferior vena cava

B Perforator vein: veins of the lower extremity that
drain from the superficial veins to the deep veins

B Truncal vein: named longitudinal saphenous or deep
veins

B Nontruncal vein: un-named or nonlongitudinal
saphenous or deep vein

B Saphenofemoral junction
B Segment: one of 18 named venous segments as
defined by advanced Clinical, Etiology, Anatomy,
and Pathophysiology (CEAP) classification

d Symptoms
B Complaints related to venous disease
B May include tingling, aching, burning, pain, muscle
cramps, swelling, sensations of throbbing or heavi-
ness, itching skin, restless legs, leg tiredness, fatigue,
or bleeding

B May be exacerbated by heat or dependency
throughout the day’s course

B May be relieved by leg rest or elevation
B Asymptomatic: no symptoms or symptoms that are
not related to venous disease

d Signs
B Visible manifestations of venous disorders according
to CEAP clinical class (based on revised CEAP
classification20)

C0 no visible or palpable signs of venous disease
C1 telangiectasias or reticular veins
C2 varicose veins: distinguished from reticular
veins by a diameter of $3 mm
C3 edema
C4a pigmentation or eczema
C4b lipodermatosclerosis or atrophie blanche
C5 healed venous ulcer
C6 active venous ulcer

d Flow findings
B Reflux: retrograde venous flow of abnormal duration
of $0.5 second for all except the femoral and popli-
teal veins, in which reflux is defined as $1.0 second

B Axial reflux: uninterrupted retrograde venous flow
from the groin to the calf (leading to affected area)

B Segmental reflux: localized retrograde flow in venous
segments of any of the three venous systems (super-
ficial, deep, perforating) in any combination in the
thigh or calf, but not in continuity from the groin to
calf

B Flash reflux: a short duration of nonphysiologic reflux,
which may be >0.5 second, produced by proximal
compression during duplex ultrasound imaging of
an otherwise competent saphenous vein

B Perforator vein reflux: outward flow of abnormal
duration >0.5 second
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d Miscellaneous
B Venous ablation: rendering a vein no longer patent or
destruction of a vein by mechanical, thermal, or
chemical means

B Diseased tributaries: varicose veins or telangiectasias
associated with the vein in question

B Iliac vein or inferior vena cava occlusion: total
blockage to venous flow

B Iliac vein or inferior vena cava stenosis: partial
blockage to venous flow of $50% area reduction

B Iliac vein or inferior vena cava obstruction can refer to
occlusion or stenosis

B Cosmetic request: the patient is concerned about
the appearance or has explicitly requested a
cosmetic (nontherapeutic) procedure in the setting
of no symptoms and minimal (C0-2) signs
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