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Abstract

Background

Chronic venous disease (CVD) is a common vascular condition that can have debilitating effects on

quality of life (QoL) and daily function.

Objective

The Society for Cardiovascular Angiography and Interventions (SCAI) developed these evidence-
based guidelines to support patients, clinicians, and other stakeholders in their treatment

decisions about management of CVD.

Methods

SCAIl convened a balanced multidisciplinary guideline panel to minimize potential bias from
conflicts of interest. The Evidence Foundation, a registered 501(c)(3) nonprofit organization,
provided methodological support for the development of the guidelines. The guideline panel
formulated and prioritized clinical questions following the Grading of Recommendations
Assessment, Development and Evaluation (GRADE) approach in population, intervention,
comparison, outcome (PICO) format. A technical review team of clinical and methodological
experts conducted systematic reviews of the published evidence, synthesized data, and graded the
certainty of the evidence across outcomes. The guideline panel then reconvened to develop
recommendations and supporting remarks informed by the results of the technical review, as well

as additional contextual factors described in the GRADE evidence-to-decision framework.
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Results

The guideline panel reached consensus on 9 recommendations to address variations in treatment
of CVD across 8 different clinical scenarios. The panel also identified 4 anatomical scenarios with

significant knowledge gaps.

Conclusions

Key recommendations address patient selection for compression therapy, ablation of saphenous
and perforator veins, sclerotherapy, phlebectomy and deep vein revascularization. Two algorithms
for the management of symptomatic varicose veins and venous ulcer disease were created to
facilitate implementation of these evidence-based recommendations. The panel also identified

several anatomical and clinical areas where future research is needed to advance the CVD field.

Abbreviations

CABG - coronary artery bypass grafting

CAD - coronary artery disease

CVD - chronic venous disease

DVT —-deep vein thrombosis

EVLT - endovenous laser therapy

GRADE - Grading of Recommendations Assessment, Development and Evaluation
GSV -great saphenous vein

IVUS - intravascular ultrasound

NRS - nonrandomized study
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PAD - peripheral artery disease

PICO - patient, intervention, comparator, outcome

PTS - post-thrombotic syndrome

QoL - quality of life

RCT - randomized controlled trial

SCAI - Society for Cardiovascular Angiography & Intervention
SSV - small saphenous vein

STS - sodium tetradecyl sulfate

VCSS - venous clinical severity score
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chronic venous disease, varicose veins, venous insufficiency, ulceration

Summary of Recommendations

Background

Chronic venous disease affects over 25 million adults in the United States and is associated with
symptoms that can adversely affect quality of life (QoL), such as leg discomfort, edema, and
ulceration. Treatments for CVD range from conservative therapy centered around use of
compression and wound care to more invasive approaches such as ablation, sclerotherapy,

phlebectomy, venoplasty, and stenting.
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Methods

These SCAI guidelines are based on original systematic reviews of evidence conducted with the
support from the Evidence Foundation. The panel followed best practices for guideline
development described by the National Academies of Medicine (formerly Institute of Medicine) and
the Guidelines International Network (GIN)."® The panel used Grading of Recommendations
Assessment, Development and Evaluation (GRADE) methodology to assess the certainty of the

evidence and formulate recommendations.*®

Interpretation of strong and conditional recommendations

The strength of a recommendation is expressed as either strong ("the guideline panel
recommends..."), or conditional ("the guideline panel suggests...") and has the following

interpretation:
Strong recommendation

= For patients: most patients in this situation would want the recommended course of action,

and only a small proportion would not.

= Forclinicians: most patients should receive the recommended intervention or test. Formal
decision aids are not likely to be needed to assist individual patients in making decisions

consistent with their values and preferences.

=  For policy makers: the recommendation can be adopted as policy in most situations.
Adherence to this recommendation according to the guideline could be used as a quality

metric/criterion or performance indicator.

Conditional recommendation



79 = For patients: the majority of individuals in this situation would want the suggested course of

80 action, but many would not.

81 = Forclinicians: recognize that different choices will be appropriate for individual patients and

82 that you must help each patient arrive at a management decision consistent with his or her
83 values and preferences. Decision aids may be useful in helping individuals to make decisions
84 consistent with their values and preferences.

85 =  For policy makers: policymaking will require substantial debate and involvement of various
86 stakeholders. Performance measures about the suggested course of action should focus on

87 documentation of an appropriate decision-making process.

88 Recommendations

89 1. In patients who have symptomatic CVD of the lower extremities, should compression
90 therapy be used rather than no compression?

91

92 1.1 For patients with symptomatic varicose veins and/or chronic venous insufficiency,
93 the SCAI guideline panel suggests compression therapy rather than no compression

94 therapy (conditional recommendation, very low certainty of evidence).

95

96 Remarks: Some patients who value more rapid resolution of symptoms and are less
97 concerned with potential complications may prefer interventional alternatives to

98 compression therapy such as sclerotherapy, phlebectomy, or ablation if appropriate.
99 Stronger grades of compression therapy may be more effective.

100



101 1.2 For patients with venous ulcers, the SCAI guideline panel recommends

102 compression therapy rather than no compression therapy (strong recommendation,

103 moderate certainty of evidence).

104

105 Remarks: Stronger grades of compression therapy may be more effective.

106

107 2. Inadults with symptomatic GSV with or without SSV reflux, should ablation therapy plus
108 conservative management be performed rather than conservative management alone?
109

110 2.1 For patients with symptomatic GSV with or without SSV reflux, the SCAI guideline
111 panel suggests ablation therapy plus conservative management rather than conservative
112 management alone (conditional recommendation, low certainty of evidence).

113

114 Remarks: Patients without ulcers may place a higher value on avoiding procedural

115 complications and a lower value on uncertain benefits of ablation and may reasonably
116 choose conservative management. Patients with ulcers, debilitating symptoms, or

117 those who failed conservative therapy may prefer ablation therapy. Depending on the
118 functional and anatomic status of GSV, intervention on the GSV may impact availability
119 for future coronary artery bypass grafting (CABG) or vascular surgery and may not be
120 suitable for patients with advanced coronary or peripheral artery disease (CAD/PAD).
121

122 3. In adults with symptomatic accessory GSV reflux, should ablation therapy plus
123 conservative therapy be performed rather than conservative therapy alone?

124
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3.1 For patients with symptomatic accessory GSV reflux, the SCAI guideline panel
suggests ablation therapy plus conservative management rather than conservative

management alone (conditional recommendation, very low certainty of evidence).

Remarks: Accessory veins encompass normal anatomic variants including the anterior
and posterior accessory, which often run adjacent to the GSV. When accessory veins
are associated with pathology such as ulcers or other symptoms, patients may
reasonably choose ablation therapy An accessory GSV sometimes drains pathologic
tributary veins that may not be treatable with ablative therapy due to tortuosity or other

anatomic considerations.

In adults with symptomatic varicose veins, should sclerotherapy plus conservative

management be performed rather than conservative therapy alone?

4.1 For patients with symptomatic varicose veins without axial vein reflux, the SCAI
guideline panel suggests foam sclerotherapy plus conservative management rather than
conservative management alone (conditional recommendation, very low certainty of

evidence).

Remarks: Most patients with symptomatic varicose veins would prefer sclerotherapy

over conservative therapy, but many may not.
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4.2 For patients with venous ulcers without axial vein reflux, the SCAI guideline panel
suggests foam sclerotherapy plus conservative management rather than conservative

management alone (conditional recommendation, low certainty of evidence).

Remarks: Patients with recurrent ulcers or ulcers that do not respond to conservative
management may prefer sclerotherapy. Patients with non-healing ulcers where mixed
etiology is suspected (e.g., with concomitant PAD) may benefit from arterial

revascularization.

In adults with symptomatic varicose veins (C2-C6), should phlebectomy plus

conservative therapy be performed rather than conservative therapy alone?

5.1 For patients with symptomatic varicose veins without axial vein reflux, the SCAI
guideline panel suggests phlebectomy plus conservative management rather than
conservative management alone (conditional recommendation, very low certainty of

evidence).

Remarks: Patients who have recurrent symptomatic varicose veins despite treatment of
axial veins, and patients without axial vein reflux but with symptomatic tributary

varicose veins may prefer phlebectomy.

5.2 The SCAI guideline panel makes no recommendation regarding phlebectomy plus
conservative management compared to conservative management alone in patients with

venous ulcers (no recommendation, knowledge gap).
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172 6. In adults with symptomatic perforator vein reflux, should ablation therapy plus
173 conservative management be performed rather than conservative management alone?
174

175 6.1 For patients with ulcer-associated perforator vein reflux, the SCAI guideline panel
176 suggests ablation therapy plus conservative management rather than conservative

177 management alone (conditional recommendation, low certainty of evidence).

178

179 6.2 The SCAI guideline panel makes no recommendation regarding patients with

180 symptomatic perforator reflux without associated ulcer(s) (ho recommendation, knowledge
181 gap).

182

183 7. In patients with symptomatic CVD with severe deep venous stenosis of the iliocaval
184 segment, should venoplasty or stenting plus conservative management be performed
185 rather than conservative management alone?

186

187 7.1 For patients with symptomatic chronic deep vein obstruction/stenosis, the SCAI
188 guideline panel suggests venoplasty or stenting of iliocaval veins plus conservative

189 management rather than conservative management alone (conditional recommendation,
190 low certainty of evidence).

191

192 Remarks: Patients may reasonably decline venoplasty or stenting if they place a higher

193 value on avoiding potential procedural adverse events and a lower value on potential
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reduction of discomfort or improvement of symptoms. Diagnosis and vessel sizing can be

aided with the use of intravascular imaging.

8. In patients with symptomatic CVD with deep venous obstruction/stenosis of the
femoral veins, should venoplasty with or without stenting plus conservative

management be performed rather than conservative management alone?

8.1 The SCAI guideline panel makes no recommendation regarding venoplasty with or
without stenting plus conservative management compared to conservative management
alone in patients with post-thrombotic chronic isolated femoral vein disease (no

recommendation, knowledge gap).

8.2 The SCAI guideline panel makes no recommendation regarding venoplasty with or
without stenting plus conservative management compared to conservative management
alone in patients with post-thrombotic chronic isolated common femoral vein disease (no

recommendation, knowledge gap).

Introduction

Chronic venous insufficiency is associated with venous obstruction, reflux, or both, resulting in
ambulatory venous hypertension and inflammation.®® Lower extremity chronic venous disease
(CVD) can be associated with progressive discomfort, heaviness, edema, discoloration, and

ulceration.’®" Though often overlooked by healthcare providers, it can impose a significant burden



216  on patients’ quality of life (QoL)."®'® In the United States (US), more than 25 million adults have

217  chronic venous insufficiency.'®

218 Risk factors for CVD include age, family history, female sex, obesity, prolonged standing,
219 pregnancy, parity, and history of deep vein thrombosis (DVT). The prevalence of varicose veins can
220  be as high as 57% in men and 73% in women.'®'” Edema and ulcers are more common in patients

221  aged >65years."

222 Chronic venous disease is the leading cause of leg ulcers.” Venous leg ulcers can affect as much
223  as 2% of the population.5'®22Venous ulcers are typically found in the gaiter zone of the legs (in
224 particular at the medial and lateral aspects of malleoli and pretibial regions). They are associated
225  with depression and poor QoL.?® An estimated 2.2% of Medicare beneficiaries in the US have

226  venous leg ulcers, with an annual payer burden of $14.9 billion.?*

227 Venous valvular reflux can occur within various locations such as the saphenous, perforator, and
228 deep veins.® Saphenous veins form part of the superficial venous system draining the

229 subcutaneous tissues and skin. The deep venous system includes the tibial veins, peroneal,

230 gastrocnemius, soleal, popliteal, femoral, common femoral, and iliac veins.?® The deep venous
231 system is responsible for the majority of the venous return from the lower extremities. Obstruction
232 can occur following DVT, but can also be non-thrombotic, for instance, duringiliac vein

233  compression.?”*

234  The first line of treatment for CVD is conservative therapy, which generally includes compression
235 therapy, venotonic medications, lifestyle changes, and wound care for patients with ulcerative

236 disease. Compression garments can take the form of bandages, stockings, Velcro wrap devices,
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pumps, or a combination of these items. Conservative therapy, however, may not resolve all

symptoms and poor compliance is a well-documented limitation of conservative therapy.?**

In the case of superficial venous reflux, when conservative therapy fails to control symptoms of
CVD, invasive treatment has included the resection or closure of the incompetent axial veins (great
saphenous vein (GSV), small saphenous vein (SSV), accessory saphenous vein), or perforator veins.
To accomplish this, particularly in Western countries, ablation has largely replaced surgical
stripping.®"*?Ablation therapy can be divided into thermal and non-thermal modalities. Thermal
ablation utilizes radiofrequency or laser energy administered through a narrow fiber directly
inserted into the target vein. The generated heat leads to injury and eventual vein fibrosis and
occlusion. Non-thermal ablation modalities include mechanochemical, adhesive ablation, and
foam sclerotherapy. As with thermal ablation, non-thermal techniques can be complicated by DVT,
although it is rare.®** For patients with deep venous obstruction of either the iliocaval or femoral
veins, venoplasty and stenting have been utilized as treatment, with limited evidence supporting
their use.?®% The past 15 years have seen a significant rise in the number of endovascular venous

procedures performed in the US, with cardiology being one of the leading specialties involved.*’

Methods

The guideline panel developed, assessed the certainty of the evidence, and graded the
recommendations in these guidelines following the GRADE approach.>*%% The evidence profile and
certainty of the evidence are discussed in detail in the accompanying technical review manuscript.
(REF) Readers should refer to the technical review for additional details about the evidence

supporting the recommendations discussed here.
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The overall guideline development process, including funding of the work, panel formation,
management of conflicts of interest, internal and external review, and organizational approval, was
guided by SCAI policies and procedures derived from the GIN-McMaster Guideline Development
Checklist (http://cebgrade.mcmaster.ca/guidecheck.html) and intended to meet standards for

trustworthy guidelines from the National Academies of Medicine (formerly Institute of Medicine).*

Organization, guideline panel composition, planning, and coordination

The work of this panel was coordinated and sponsored by SCAI. Project oversight was provided by
the Publications Committee, which reports to the Executive Committee. SCAI vetted and appointed
individuals to the guideline panel and researchers to conduct systematic reviews of evidence and
contribute to the guideline-development process, including application of GRADE methodology.
The membership of the guideline panel and the technical review team is described in Supplement

1.

The guideline panelincluded interventional cardiologists, vascular surgeons, and one vascular
medicine specialist representing the Society for Vascular Medicine, who have clinical and research
expertise on the management of patients with chronic venous disease and methodologists with
expertise in evidence appraisal and guideline development. The panel’s work and deliberations
were conducted via a series of virtual meetings conducted between October 10 and November 2,

2023.

Guideline funding and management of conflicts of interest

Development of these guidelines was wholly funded by SCAI, a non-profit medical specialty society
that represents interventional cardiologists. Most members of the guideline panel are members of

the society. SCAI staff provided logistical support for the technical review, management of conflict
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of interest, guideline development process, and manuscript preparation, but had no role in

selecting the guideline questions or determining the recommendations.

Physician members of the guideline panel received no financial compensation for their
participation in this effort. Methodological support for the guideline was provided by Evidence

Foundation, a registered 501(c)(3) nonprofit organization.

Conflicts of interest of all participants were managed according to SCAI policies based on
recommendations of the National Academies of Medicine and the Guidelines International
Network."*' At the time of appointment, a majority of the guideline panel, including the chair and
the vice-chair, had no conflicts of interest as defined and judged by the Publications Committee.
Some panelists disclosed new interests or relationships during the development process, but the
balance of the conflict-free majority was maintained. None of the Evidence Foundation-affiliated
researchers who contributed to the technical review or who supported the guideline development
process had any current material interest in a commercial entity with any product that could be

affected by the guidelines.

Before appointment to the panel, individuals disclosed financial and nonfinancial interests.
Members of the Publications Committee reviewed the disclosures and judged which interests were

conflicts and should be managed. Supplement 1 provides the complete “Disclosure of Interest

forms of all panel members.

Recusal was used for panel members whose disclosures were judged as a conflict of interest.
During all deliberations, panel members with a current, direct financial interest in a commercial
entity with any product that could be affected by the guidelines were recused from making
judgments about relevant recommendations. Panel members who participated in making

judgments about each recommendation were duly noted.
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Formulating specific clinical questions and determining outcomes of
interest

The SCAI guideline panel and methodologists formulated each clinical question and prioritized
outcomes a priori using the GRADE approach.® Each question identifies a specific population,
intervention, comparator, and patient-important outcomes (PICO). Outcomes were rated
numerically for their relative importance to clinical decision-making on a scale of 1-9. OQutcomes
receiving a score of 7-9 were considered critical, while scores of 4-6 were considered important,
and scores of 1-3 were considered less important for clinical decision-making. Only critical
outcomes (7-9) were included in the final list of PICO questions. PICO questions were further

reviewed by the technical review team. (Supplement 2).

Evidence review and development of recommendations

Rigorous, high-quality systematic reviews were conducted to address each PICO question and
findings were summarized in GRADE evidence profiles (EP).5*2 These results are reported in detail in
the companion technical review manuscript.(REF) The certainty of the evidence (also known as the
level or quality of the evidence) relevant to each outcome was assessed using the GRADE approach
based on the risk of bias, inconsistency, indirectness, imprecision, likelihood of publication bias,
magnitude of effect, dose-response relationship, and opposing residual effect. The certainty of the
evidence for each outcome was rated from very low to high (Table 1). Guideline panel members
received the evidence profiles prior to deliberating on recommendations and reviewed the included

data for completeness.

Table 1: Interpretation of certainty of evidence
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Certainty Interpretation

High The panelis very confident that the true effect is similar to the estimate of the effect.

The panelis moderately confident that the true effect is similar to the estimate of the
Moderate
effect, but there is a possibility that it is substantially different.

The panel's confidence in the effect estimate is limited. The true effect may be
Low
substantially different from the estimate of the effect.

The panel has very little confidence in the effect estimate. The true effect is likely to be
Very Low
substantially different from the estimate of the effect.

The panel developed recommendations during four, 2-hour virtual consensus meetings.
Recommendations were informed by data presented in the evidence profiles, certainty of evidence
ratings, patient values and preferences, the balance of benefits and harms of the intervention and
comparator, resource use, health equity, acceptability to key stakeholders, and feasibility
considerations. The panel agreed on each recommendation statement including the direction of
the recommendation (for or against the intervention or comparator), strength of recommendation
(strong or conditional), and if deemed appropriate, accompanying remarks by consensus. During
the panel deliberation, the accompanying text for the narrative, including implementation
considerations and future research priorities, was also discussed. The final manuscript has been

reviewed and approved by all members of the panel.
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Interpretation of strong and conditional recommendations

Recommendations are classified as either “strong” or “conditional.” The phrase “the guideline

panelrecommends” indicates a strong recommendation; the phrase “the guideline panel suggests

»

indicates a conditional recommendation. The interpretation and implication of strong and

conditional recommendations for patients, clinicians, researchers, and policy makers is presented

in Table 2.*

Table 2: Interpretation of strong and conditional recommendations

Patients

Clinicians

Most of the individuals in this situation
would want the recommended course of
action and only a small proportion would

not.

Most individuals should follow the
recommended course of action. Formal
decision aids are not likely to be needed
to help individual patients make decisions
consistent with their values and

preferences.

The majority of individuals in this
situation would want the suggested
course of action, but many would not.
Decision aids may be useful in helping
patients to make decisions consistent
with their individual risks, values, and

preferences.

Different choices will be appropriate for
individual patients, and clinicians must
help each patient arrive at a management
decision consistent with the patient's
values and preferences. Decision aids
may be usefulin helping patients make

decisions.
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The recommendation is supported by

This recommendation is likely to be
credible research or other convincing

strengthened (for future updates or
judgments that make additional research

adaptation) by additional research. An
unlikely to alter the recommendation. On

evaluation of the conditions and criteria
occasion, a strong recommendation is

Researchers (and the related judgments, research

based on low or very low certainty in the

evidence, and additional considerations)
evidence. In such instances, further

that determined the conditional (rather
research may provide important

than strong) recommendation will help
information that alters the

identify possible research gaps.
recommendation.

Policy making will require substantial
The recommendation can be adopted as debate and involvement of various

policy in most situations. Adherence to stakeholders. Performance measures

Policy
this recommendation according to the about the suggested course of action
makers
guideline could be used as a quality should focus on whether an appropriate
criterion or performance indicator. decision-making process is duly
documented.

Document review

The draft manuscript was reviewed by all members of the panel then made available online in
November 2024 for external review by stakeholders. The document was revised to address

pertinent comments. In [[DATE]], the SCAI Standard and Guidelines Committee approved that the
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society guideline-development process was followed; in [[DATE]], the officers of the SCAI Executive

Committee approved submission of the guidelines for publication under the imprimatur of SCAI.

How to use these guidelines

These guidelines are intended to help clinicians and patients make decisions about the
management of CVD, including procedural interventions and their alternatives. Other purposes are
to inform policy, education, and advocacy, and to describe knowledge gaps to be filled by future
research. These guidelines are not intended to serve or be construed as a standard of care.
Clinicians must make decisions based on the unique circumstances of each patient, ideally
through a collaborative process that considers the patient's values and preferences. Decisions may
be constrained by the context of the clinical setting and local resources, including institutional
policies and availability of treatments, technologies, or providers. These guidelines may not include
all appropriate methods of care for the clinical scenarios described. As science advances and new
evidence becomes available, recommendations may become outdated. Following these guidelines
cannot guarantee successful outcomes. SCAl does not warrant or guarantee any products

described in these guidelines.

Statements about the underlying values and preferences, as well as qualifying remarks
accompanying each recommendation, are integral to implementation. They should never be
omitted when recommendations from these guidelines are quoted or translated. The
recommendations are presented as treatment algorithms for patients with symptomatic varicose

veins (Figure 1) and patients with venous ulcer (Figure 2).
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Updating guidelines

An update of this guideline may be initiated any time between 2 and 5 years after publication. An
immediate update is triggered if any of the recommendations are discovered to be harmful for
patients. Other considerations are the emergence of new evidence or new technologies and
changes in practice patterns or parameters. Updates are prioritized according to the criteria
described in the topic identification and prioritization section of the SCAI Publications Committee

Manual of Standard Operating Procedures: 2022 Update.*°

If an update is warranted but not initiated after 5 years, the guideline is considered retired, and
wherever possible, references are updated to reflect that the recommendations are no longer
current. If an update is not warranted based on a literature search, references to the guideline are
modified to reflect the date of the latest assessment and the conclusion that the recommendations

still represent the best guidance available on the topic.

Recommendations

1. In patients who have symptomatic CVD of the lower extremities, should compression

therapy be used rather than no compression?

Recommendation 1.1

For patients with symptomatic varicose veins, the SCAI guideline panel suggests compression
therapy rather than no compression therapy (conditional recommendation, very low certainty

of evidence).



390

391

392

393

394

395
396

397

398

399

400

401
402

403

404

405

406

407

408

409

410

411

412

Remarks: Some patients who value more rapid resolution of symptoms and are less concerned
with potential complications may prefer interventional alternatives to compression therapy such as
sclerotherapy, phlebectomy, or ablation if appropriate. Stronger grades of compression therapy

may be more effective.

Summary of the evidence

The guideline panel identified 9 randomized controlled trials (RCTs) that compared use of
compression versus no therapy,*** although the primary outcome was generally wound healing in
patients with venous ulcers rather than symptomatic varicose veins. Three RCTs measured
discomfort according to varying numerical rating scales, and 3 reported adverse events, as well.

Quality of life was reported in 2 of the studies, and edema was reported in 1.

Benefits, harms, and burden

In patients with symptomatic varicose veins, compression may reduce discomfort (standard mean
difference [SMD] 0.68, 95% confidence interval [Cl], 0.87 to 0.49), which studies measured using a
numerical rating scale from 0 or 1 (least pain) to 10 (most pain). Compression may also reduce
volume of edema (mean difference [MD] 0.21 liters (L), 95% CI, 0.29 t0 0.12), and improve QoL (MD:
6.87 points lower, 95% CI, 13.1 to 0.64 points lower) assessed with the Charing Cross Venous Ulcer

Questionnaire from 0 (best QoL) to 100 (worst QolL).

Compression hosiery may have little to no effect on wound complications, but the evidence is very
uncertain. Three RCTs reported no clinically meaningful increase in adverse events in patients using
compression therapy (risk ratio [RR] 0.98, 95% ClI, 0.25 to 3.80). The panel discussed the potential
for limb ischemia with compression in patients with advanced peripheral arterial disease, however

there was agreement that this risk is negligible.
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Other considerations

A common challenge with compression therapy is noncompliance due to discomfort and inability
to apply (don) and remove (doff).*® This can be exacerbated by obesity, pregnancy, joint disease,
frailty and the lack of flexibility. In addition, within the US, compression hosiery and donning
devices are typically not reimbursed by health insurance. Some patients may prefer alternative

options to compression therapy such as sclerotherapy, phlebectomy, or ablation if appropriate.

Conclusions and research needs for this recommendation

Compression therapy is suggested for symptom and edema relief in chronic venous disease of the
lower extremities. Compliance is a known challenge with compressive therapy. In the future, more

comfortable and donnable stockings with better coverage by payors would improve utilization.

Recommendation 1.2

For patients with venous ulcers, the SCAI guideline panel recommends compression therapy
rather than no compression therapy (strong recommendation, moderate certainty of

evidence).

Remarks: Stronger grades of compression therapy may be more effective.

Summary of the evidence

Eight RCTs reported the rate of wound healing at 12 months with use of compression therapy, either
by measuring surface area or epithelialization.**¢ Five RCTs measured the time to wound healing at
12 months, also via surface area or epithelialization. The additional outcomes presented previously

for Recommendation 1.1 were considered valid for this population, as well.
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Benefits, harms, and burden

Compression bandages or stockings were associated with a probable increase in the rate of ulcer
healing compared to no compression at 12 months (RR: 1.77, 95% CI: 1.41 to 2.21). In absolute
terms, this amounted to 311 more wounds healed per 1,000 patients (95% ClI, 166 to 489).
Likewise, time to wound healing also showed a likely benefit of compression therapy in data

synthesized from 5 RCTs (HR: 2.17, 95% ClI, 1.59 to 3.10).

Other considerations

Stronger compression therapy may be more effective for the treatment of venous ulcers.
Compression therapy for venous ulcers and comprehensive wound care are feasible and
necessary, but supplementary ablative therapy may be needed to achieve faster and higher rates of
ulcer healing. Given the evidence that compression probably improves wound healing, particularly
for patients with more advanced forms of venous disease, it is prudent that payors support

coverage for compression garments.

Conclusions and research needs for this recommendation

Compression therapy is recommended for patients with venous ulcer disease of the lower
extremities. In the future, more comfortable and donnable stockings with better coverage by payors

would improve utilization.

2. Inadults with symptomatic GSV with or without SSV reflux, should ablation therapy plus

conservative management be performed rather than conservative management alone?

Recommendation 2.1

For patients with symptomatic great saphenous vein with or without small saphenous vein

reflux, the SCAI guideline panel suggests ablation therapy plus conservative management
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rather than conservative management alone (conditional recommendation, low certainty of

evidence).

Remarks: Patients without ulcers may place a higher value on avoiding procedural complications
and a lower value on uncertain benefits of ablation and may reasonably choose conservative
management. Patients with ulcers, debilitating symptoms, or those who failed conservative therapy
may prefer ablation therapy. Depending on the functional and anatomic status of GSV, intervention
on the GSV may impact availability for future coronary artery bypass grafting (CABG) or vascular
surgery and may not be suitable for patients with advanced coronary or peripheral artery disease

(CAD/PAD).

Summary of the evidence
Three studies were identified to inform a comparison of conservative therapy plus GSV ablation
(with or without SSV reflux) with conservative therapy alone; 2 of these studies were RCTs***° and 1

was a nonrandomized study (NRS).%

Benefits, harms, and burden

Ablation probably decreases the time to ulcer healing (MD: 31.73 fewer days, 95% Cl 45.1 to 18.3
fewer days). The evidence also supports a possible increase in ulcer healing rate at 1 year (RR: 1.03,
95% ClI, 0.88 to 1.21), and fewer ulcer recurrences at 1 year (RR: 0.69, 95% CI, 0.42 to 1.13) and 2
years (RR: 0.39, 95% CI1 0.18 to 0.81) with ablation therapy compared to conservative management

alone.

In patients with symptomatic venous insufficiency, ablation therapy may result in improved
symptoms at 6 weeks per the venous clinical severity score (VCSS) from 0 (no symptoms) to 30

(severe symptoms) (MD: 2.1 lower, 95% CI1 2.99 lower to 1.21 lower). Ablation may also increase



482

483

484

485

486

487

488

489

490

491

492

493

494

495

496

497

498

499

500

501

502

503

QoL at 12 months. One study reported that EQ-ED-5L (from 0 [lowest QoL] to 100 [highest QoL])
was a mean 1.3 higher (95% Cl, 2.1 lower to 4.8 higher) among people who received ablation

therapy.

One study reported on rates of procedural complications, comparing patients who received early
vs. delayed ablation. As such, both arms reported similar rates of procedure-related adverse
events. Of note, the panel considered the magnitude of adverse events to be minimal and fairly
transient, ranging from 10.6% (delayed ablation group) to 12.5% (early intervention group).
Additionally, non-thermal ablation is preferred to reduce the risk of nerve injury that can occur,

particularly with ablations below the knee and to the SSV.

Other considerations
While out of pocket procedural costs may not necessarily be prohibitive for patients, the
administrative burden of pre-authorization may be required and may sometimes limit accessibility.

While most payors cover the cost of ablation therapy, most do not cover compression stockings.

The panel agreed that proper operator training and proctorships for most ablative techniques is
generally necessary and accessible. Most centers planning to start ablative therapy procedures are

able to overcome logistic or financial barriers to deliver this therapy.

As rates of DVT following ablation are low,*® routine follow-up ultrasound studies conducted to rule

out DVT may be unnecessary unless the patient is considered high risk or if foam has been utilized.

Patients with ulcer disease are more likely to benefit from ablative therapy upfront, while others
should generally consider an initial course of conservative therapy with compression therapy. A
patient-centered discussion of risks and benefits of ablation therapy should be undertaken,

particularly in patients with advanced CAD/PAD.
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Conclusions and research needs for this recommendation

The guideline panel determined that there is a net benefit for ablation therapy in addition to
compression therapy as opposed to conservative therapy alone in patients with symptomatic GSV
reflux with or without SSV reflux. Furthermore, patients with venous ulceration derived the greatest
benefit from combined ablative and compression therapy. In patients with symptomatic GSV and/or

SSV reflux without ulcers, these options are more closely balanced.

3. In adults with symptomatic accessory GSV reflux, should ablation therapy plus

conservative management be performed rather than conservative management alone?

Recommendation 3.1

For patients with symptomatic accessory GSV reflux, the SCAI guideline panel suggests
ablation therapy plus conservative management rather than conservative management alone

(conditional recommendation, very low certainty of evidence).

Remarks: Accessory veins encompass normal anatomic variants including the anterior and
posterior accessory, which often run adjacent to the GSV. When accessory veins are associated
with pathology such as ulcers or other symptoms, patients may reasonably choose ablation
therapy. An accessory GSV sometimes drains pathologic tributary veins that may not be treatable

with ablative therapy due to tortuosity or other anatomic considerations.



524 Summary of the evidence

525  Two RCTs***° and 1 NRS®*' were identified to address accessory saphenous vein ablation in addition
526  totruncal vein ablations with conservative therapy compared to compression therapy alone. The 2
527 RCTs assessed time to ulcer healing and ulcer recurrence. The rate of ulcer healing without

528 recurrence was reported in the NRS. Data on symptom improvement and QoL were reported by 1

529  RCT.

530 Benefits, harms, and burden

531 As with GSV reflux with or without SSV reflux, the data from the included studies indicates that
532 ablation therapy probably reduces median days to ulcer healing (MD: 31.73 fewer days, 95% Cl 45.1
533 to 18.3 fewer days). In this instance, the certainty of evidence is lower because one of the relevant

534 RCTs included few patients with symptomatic accessory GSV.

535  Ablation therapy may also reduce the rate of ulcer recurrence at 2 years (RR: 0.39, 95% CI, 0.18 to
536 0.81), lead to symptom improvement (VCSS MD: 2.1 lower, 95% CI 2.99 lower to 1.21 lower), and
537  improve QoL (EQ-ED-5L MD: 1.3 higher, 95% CI, 2.1 lower to 4.8 higher). Evidence for all these
538 benefits is very uncertain. In all 3 studies, patients treated with ablation for accessory veins were
539 subsets of the overall patient population, and many of these patients did eventually receive

540 ablation along with treatment of other segments of superficial reflux and subulcer venous plexus.

541 Adverse events are the same procedural complications reported in the preceding section. The
542 panel agreed that the impact of these events was minimal and fairly transient and may be related to

543 anatomy or technical approach.

544 Other considerations

545 Out of pocket procedural costs may not necessarily be prohibitive for patients; reimbursement

546 covers most expenses for the provider. However, pre-authorization for these procedures is often
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required. Although Medicare/Medicaid covers most expenses associated with ablation procedures,

they do not cover various methods of compression therapy.

Venous ablation techniques are generally easy to learn for clinicians and training is accessible.
Patients with ulcers benefit the most and tend to choose ablative interventions sooner, while some
patients with less severe symptoms that also wish to avoid risk of complications associated with

ablation therapy may prefer long-term compression therapy.

Conclusions and research needs for this recommendation

The guideline panel determined there is low to very low certainty of evidence for ablation therapy
with conservative management as opposed to conservative management alone in patients with
symptomatic accessory saphenous vein reflux. Due to the possible improvement in time to ulcer
healing, the panel suggests ablation therapy with conservative management for these patients
rather than conservative management alone. Dedicated studies addressing accessory saphenous

reflux only in patients whose axial veins have already been treated or are free of reflux are needed.

4. In adults with symptomatic varicose veins, should sclerotherapy plus conservative

management be performed rather than conservative management alone?

Recommendation 4.1
For patients with symptomatic varicose veins without axial vein reflux, the SCAI guideline
panel suggests foam sclerotherapy plus conservative management rather than conservative

management alone (conditional recommendation, very low certainty of evidence).
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Remarks: Most patients with symptomatic varicose veins would prefer sclerotherapy over

conservative therapy, but many may not.

Summary of the evidence

Randomized controlled trials that used either sodium tetradecyl sulfate (STS) or polidocanol for the
treatment of varicose veins and included a conservative comparator group were screened for study
inclusion. The guideline panel considered 3 RCTs that addressed the use of sclerotherapy in patients
with symptomatic varicose veins,**** although the studies compared sclerotherapy to placebo rather
than to conservative therapy. Additionally, the studies tended to have incomplete reporting, which

resulted in serious concerns about risk of bias.

This discussion applies specifically to foam sclerotherapy. Data on liquid sclerotherapy were not
analyzed. Additionally, physician-compounded foam using room air versus carbon dioxide in some

trials may have altered the efficacy or led to an increased rate of complications.

Benefits, harms, and burden

Two RCTs comparing polidocanol 1% versus placebo found that treatment was associated with
fewer residual varicose veins (RR: 0.19, 95% Cl, 0.13 to 0.29) and an improvement in symptoms at 8
weeks (VCSS MD: 3.25 lower, 95% Cl, 3.9 lower to 2.6 lower).5%%% Sclerotherapy was performed on
refluxing axial veins only, though tributary varicose veins are often treated concurrently given their
role in contributing to symptoms of CVD. A third RCT also reported on QoL,** and the combined
treatment groups reported significant improvement in QoL using the VEINES-QOL symptom scale
from O (worst symptoms) to 50 (better) (MD 12.41 higher, 95% CI, 9.56 higher to 15.26 higher). The

panel agreed that sclerotherapy can be very effective in terms of the cosmetic benefit.
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The reported rates of adverse events such as DVT (RR 5.10, 95% ClI, 1.30 to 20.01), phlebitis or
thrombophlebitis (RR 3.12, 95% CI, 1.10 to 8.83), neurological complications (RR 1.03, 95% ClI,
0.22 to 4.91), and hemorrhagic complications (RR 1.83, 95% ClI, 0.75 to 4.47) were higher in the
groups that received sclerotherapy. Rates of discoloration, hyperpigmentation, and post-treatment

pain were not reported, although such factors may be important to patients.

Other considerations

Overall, the effect of treatment with sclerotherapy may be highly dependent on anatomy. Clinicians
should also be aware of the risk for air emboli in patients with known patent foramen ovale (PFO).
This is an area of controversy since the rare neurological manifestations associated with foam
sclerotherapy may be related to alternative causes (e.g., endothelin release). However, caution in

the setting of known PFO is advisable.

Insurance providers generally do not cover sclerotherapy unless saphenous vein reflux has been
addressed first. Cosmetic procedures are not covered by most private insurers. Sclerotherapy is

generally covered by Medicare/Medicaid.

Sclerotherapy has no significant barrier to entry for providers; however, these procedures can be
nuanced, with minor risks. The panel recommends that the operator receive proper training prior to

the initiation of these procedures.

Most patients will find sclerotherapy to be acceptable and tolerable. Patients may find injections
uncomfortable. Veins can become inflamed and tender after sclerotherapy and the discomfort can
last days to weeks, particularly in areas of coagulum formation. Repeat procedures may be

required.

Conversely, sclerotherapy is minimally invasive and can be administered in an outpatient setting

without the need for sedation or significant capital equipment.
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Conclusions and research needs for this recommendation

Sclerotherapy is a minimally invasive technique that can be of benefit for the treatment of
symptomatic varicose veins. There is a small risk of complications and there may be a need for
repeat or staged procedures. Additional research is required regarding optimal dosage and

injection technique.

Recommendation 4.2

For patients with venous ulcers without axial vein reflux, the SCAI guideline panel suggests
foam sclerotherapy plus conservative management rather than conservative management

alone (conditional recommendation, low certainty of evidence).

Remarks: Patients with recurrent ulcers or ulcers that do not respond to conservative management
may prefer sclerotherapy. Patients with non-healing ulcers where mixed etiology is suspected (e.g.,

with concomitant PAD) may benefit from arterial revascularization.

Summary of the evidence

In addition to the 3 aforementioned RCTs comparing foam sclerotherapy to placebo,%?54 2
additional RCTs reported outcomes in patients with ulceration and provided data on healing of

ulcers.*9%

Benefits, harms, and burden

Only 1 RCT from 1973 directly compared sclerotherapy vs. compression therapy.® The treatment
group was limited to pregnant women and received 0.5 mL STS. They reported an increase in ulcers
after treatment in the sclerotherapy group (RR 13.63, 95% CI, 0.77 to 240.13). This finding may be

attributed to the use of older techniques and has not been replicated in any study since.
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More recent RCT data found that sclerotherapy may improve healing time for ulcers (MD: 26 fewer
days, 95% ClI, 40.69 fewer days to 11.31 fewer days). The panel agreed that sclerotherapy is likely

more beneficial in this patient population than in patients with symptomatic varicose veins.

The data reported for Recommendation 4.1 regarding to symptom improvement and QoL applies

similarly to the patient population with ulceration.

Other considerations
The same considerations that apply to patients with symptomatic varicose veins apply to patients

with venous ulceration.

Conclusions and research needs for this recommendation
Sclerotherapy is suggested for the treatment of venous ulcers. As discussed previously, there is a
small risk of complications and there may be a need for repeat or staged procedures. Additional

research is required regarding optimal dosage and injection technique in this patient population.

5. In adults with symptomatic varicose veins (C2-C6), should phlebectomy plus

conservative management be performed rather than conservative management alone?

Recommendation 5.1

For patients with symptomatic varicose veins without axial vein reflux, the SCAI guideline
panel suggests phlebectomy plus conservative management rather than conservative

management alone (conditional recommendation, very low certainty of evidence).
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Remarks: Patients who have recurrent symptomatic varicose veins despite treatment of axial veins,
and patients without axial vein reflux but with symptomatic tributary varicose veins may prefer

phlebectomy.

Summary of the evidence

The guideline panel found no studies that directly compared phlebectomy versus conservative
management or versus placebo and was unable to quantitatively assess these data. Ultimately, 5
RCTs were included as relevant evidence,*®*° although the indirectness of the evidence is a very
serious concern across all outcomes of interest. Comparison groups in 2 of the RCTs received

sclerotherapy, and endovenous ablation in 3 RCTs.

Benefits, harms, and burden

Improvement in symptoms has been observed in clinical practice with phlebectomy, though this
outcome was not reported in any of the relevant studies. The recurrence rate of symptomatic
varicosities was lower after phlebectomy than with sclerotherapy both at 1 year (2.1% vs 25%) and
at 2 years (2.1% vs 37.5%). Data regarding the rates of ulcer recurrence are mixed when comparing
phlebectomy versus sclerotherapy, with very low certainty in the evidence. The panel agreed that
according to experience, phlebectomy can lead to visual improvement of varicose veins as well as

faster resolution of varicosities compared to sclerotherapy.

One RCT suggested that blistering may be a concern with phlebectomy compared to other
treatment modalities. However, clinicians may be able to avoid thrombophlebitis in large varices,

which is a potential adverse event associated with sclerotherapy.®

Other considerations

Phlebectomy is typically an adjunctive treatment, and other potential sources of varices should be

addressed first. Phlebectomy is a minimally invasive procedure and often only requires local
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anesthesia, has a relatively short procedure time, and requires minimal capital equipment. In many
cases, phlebectomy can be performed in an outpatient or office setting, with fast recovery time for
the patient. Most insurance plans cover the procedure. Appropriate training and expertise to

perform phlebectomy is required.

Conclusions and research needs for this recommendation

Due to the possible reduction in recurrence of symptomatic varicosities and related improvement
in symptoms, the panel suggests phlebectomy with conservative management rather than
conservative management alone for patients with symptomatic varicose veins. Further research
regarding the effectiveness of phlebectomy in patients who are still symptomatic after ablative
therapy is needed. There is a lack of evidence comparing phlebectomy performed concurrently with

ablation versus phlebectomy staged at a later date.

Recommendation 5.2

The SCAI guideline panel makes no recommendation regarding phlebectomy plus
conservative management compared to conservative management alone in patients with

venous ulcer (no recommendation, knowledge gap).

Summary of the evidence

All the evidence assessed by the panel regarding phlebectomy applied to patients with
symptomatic varicose veins. Patients with ulceration were not represented in the available data,

and the panel opted to formally recognize a knowledge gap for this patient population.

Benefits, harms, and burden

The available evidence was deemed too indirect to extrapolate to patients with venous ulcers. Data

regarding ulcer healing were not available.
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Conclusions and research needs for this recommendation

Studies in patients with venous ulcer disease are needed to provide data regarding the frequency of

ulcer healing and ulcer recurrence.

6. In adults with symptomatic perforator vein reflux, should ablation therapy plus
conservative management be performed rather than conservative management

alone?

Recommendation 6.1
For patients with ulcer-associated perforator vein reflux, the SCAI guidelines panel suggests
ablation therapy in addition to conservative management rather than conservative

management alone (conditional recommendation, low certainty of evidence).

Summary of the evidence

Two RCTs and 1 NRS compared perforator vein ablation to conservative therapy in patients with
lower extremity ulcer.***" Two RCTs also assessed time to ulcer healing and ulcer recurrence. The
rate of ulcer healing without recurrence was reported in the NRS. Data on symptom improvement

and QoL were reported by 1 of the RCTs.

Benefits, harms, and burden
Ablative therapy probably results in a clinically meaningful reduction in days to ulcer healing (MD:

31.73 fewer days, 95% CIl 45.1 to 18.3 fewer days).

Additionally, ablative therapy may increase the rate of ulcer healing at 1 year (RR 1.79, 95% CI 1.16

to 2.76), but the evidence is very uncertain. The panel also noted a possible reduction in ulcer
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recurrences at 1 year (RR 0.69, 95% ClI, 0.42 to 1.13) and 2 years (RR 0.39, 95% CI, 0.18 to 0.81) with

ablation compared to conservative management.

Ablation therapy may result in improved symptoms at 6 weeks (VCSS score MD 2.1 points lower,
95% ClI, 2.94 lower to 1.26 lower) and QoL at 12 months (EQ-ED-5L Health Scale MD 1.1 points

higher, 95% ClI, 2.4 lower to 4.6 higher).

The data on procedure-related adverse events reported for Recommendations 2.1 and 3.1 also

applies for this patient population.

In all the studies, patients with incompetent perforator veins were a subset of the larger CVD
patient population. Additionally, as discussed previously, the 2 RCTs have serious concerns with
indirectness because many patients in the comparison groups subsequently received ablation
therapy along with treatment of other segments of superficial reflux, as well as the subulcer venous

plexus.

Other considerations

Out of pocket expenses are not necessarily prohibitive for patients, and reimbursement covers
most expenses for healthcare providers. However, pre-authorization is often required and although

Medicare/Medicaid cover most ablation procedures, they do not cover compression therapy.

Venous ablation techniques are generally easy to learn for clinicians and training is accessible.
Patients who place a high value on the possible reduction in time to ulcer healing are more likely to

choose ablative interventions.



749 Conclusions and research needs for this recommendation

750 The panel determined there is likely benefit to ablation therapy combined with conservative therapy
751 compared to conservative therapy alone in patients with perforator vein reflux associated with

752 ulcers, with low certainty in the evidence.

753 Dedicated studies addressing perforator reflux only in patients whose axial veins have already been
754 addressed or are free of reflux need to be performed, along with comparison of different modalities
755 for perforator ablation.

756

757  Recommendation 6.2

758  The SCAI guideline panel makes no recommendation regarding patients with symptomatic

759 perforator reflux without associated ulcer(s) (no recommendation, knowledge gap).

760 Summary of the evidence

761 No evidence was identified for treatment of symptomatic perforator reflux without ulceration(s).

762 Benefits, harms, and burden

763  Asreported previously, ablation therapy may result in improved symptoms at 6 weeks and QoL at
764 12 months. However, these data were exclusively derived from patients with venous ulceration(s),
765 the panel could not generalize recommendations to patients with lower severity CVD without

766 ulceration(s).

767 Conclusions and research needs for this recommendation

768  Thereis a considerable knowledge gap regarding the use of ablation therapy to treat perforator
769 reflux without associated ulcer(s). Future studies should examine the feasibility and efficacy of

770  treatment of perforator reflux without associated ulcer(s).
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7. In patients with symptomatic CVD with severe deep venous stenosis of the
iliocaval segment, should venoplasty or stenting plus conservative management

be performed rather than conservative management alone?

Recommendation 7.1

In patients with symptomatic chronic deep vein obstruction/stenosis, the SCAI guideline
panel suggests venoplasty or stenting of iliocaval veins plus conservative management rather
than conservative management alone (conditional recommendation, low certainty of

evidence).

Remarks: Patients may reasonably decline venoplasty or stenting if they place a higher value on
avoiding potential procedural adverse events and a lower value on potential reduction of
discomfort or improvement of symptoms. Diagnosis and vessel sizing can be aided with the use of

intravascular imaging.

Summary of the evidence

In patients with symptomatic Iliocaval obstruction (such as May-Thurner’s syndrome), stenting may
be performed despite uncertainty about the potential benefits and harms from RCT and NRS data.
Much of the available literature is observational. RCTs are limited to one small study conducted in
207 patients with C3-C6 disease.®’ Of those 207 patients, only 51 limbs were eligible and had
anatomy suitable for randomization. The results were consistent with several NRSs, reporting on

procedural success and symptom improvement over an 11.8 months (mean) follow-up period.
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The panel discussed whether to develop separate recommendations for patients with post-
thrombotic versus those without post-thrombotic disease. The RCT combines these groups, and

thus such distinctions could not be made.

Benefits, harms, and burden

The single RCT was conducted in patients who had already failed a concerted trial of conservative
therapy, which is commonly used as an initial therapy. The results demonstrated a possible
increase in wound healing rates (90% in the stent group vs 40% for conservative therapy) and
possible improvement in symptoms (VCSS MD 7 lower after stenting vs 1 lower in the group
receiving usual care). Likewise, iliocaval stenting may lead to improved QoL as assessed on a scale
of 0 (complete disability) to 100 (least disability) by the 36-Item Short Form Health Survey (SF-
36)(median 180-day score 85.0 vs. 59.8 for BMT).

Longer-term benefits and harms were not measured in the studies; case reports have noted very
serious adverse events such as embolization from incorrectly placed stents and
restenosis/occlusion. Adverse periprocedural events reported in the RCT included transient back

pain (25%) and access site hematoma (4%).

Other considerations

The cost of treatment may differ significantly based on setting, and reimbursement in an office-

based laboratory (OBL) may not cover all expenses for the healthcare provider.

Medicare/Medicaid generally cover the procedure, although some challenges have been observed
in Medicare Advantage coverage based on setting. Coverage policies are siloed and sites of service

are affected differently.

There is an operator-dependent learning curve, and the clinical and technical expertise of the

clinician may have an impact on outcomes.
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The panel agreed that the procedure is generally acceptable to patients, feasible to perform for
clinicians, and that safety has improved in recent years. Indications for the procedure are not
universally agreed upon and should be individualized based on clinical presentation and severity of
stenosis. Shared decision-making regarding the balance of short and medium-term symptom
improvement and QoL versus the low certainty regarding the potential longer-term adverse events
due to stent occlusions is important. The panel felt that there may be an overuse of iliocaval venous
stenting in patients with questionable indication; institutional/OBL quality assurance case reviews

are needed.

Conclusions and research needs for this recommendation

Iliocaval stenting may offer short- to medium-term symptom and QoL improvement for patients in
which conservative management has failed. Additional RCTs with longer follow up and separation of

compressive CVD from thrombotic disease will be required to clarify future recommendations.

8. In patients with symptomatic CVD with deep venous obstruction/stenosis of the
femoral veins, should venoplasty with or without stenting plus conservative

management be performed rather than conservative therapy alone?

Recommendation 8.1

The SCAI guideline panel makes no recommendation regarding venoplasty with or without
stenting plus conservative management compared to conservative management alone in
patients with post-thrombotic chronic isolated femoral vein disease (no recommendation,

knowledge gap).
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Summary of the evidence

Evidence regarding femoral vein intervention in patients with post-thrombotic syndrome (PTS) is
very limited and generally includes femoral vein intervention performed concomitantly with iliac or

ilio-caval stenting.

The panel reviewed 2 NRSs in which femoral venoplasty was performed in addition to adjacentiliac
vein stenting.®®%” One NRS assessed the impact of endovascular iliofemoral venous stenting versus
elastic compression (EC) at 30-40 mmHg in patients with PTS.®® The other single-center NRS

evaluated the feasibility and efficacy of endovascular stenting in patients with PTS.%”

Benefits, harms, and burden

Patients undergoing endovascular procedures were not compared directly to patients receiving
conservative therapy alone, and the data from the 2 studies could not be synthesized quantitatively.
The panel felt that the reported outcomes of symptom improvement and QoL were insufficient to

support a recommendation for those with isolated femoral vein disease.

Conclusions and research needs for this recommendation

The panel recognizes femoral venoplasty with or without stenting as a knowledge gap, and,

therefore, chooses not to provide any recommendation.

Further studies are needed to evaluate the value of venoplasty with or without stenting in this
population to improve venous flow and symptoms. Post-thrombotic narrowing of the common

femoral vein is another area for further investigation.

Recommendation 8.2
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The SCAI guideline panel makes no recommendation regarding venoplasty with or without
stenting plus conservative management compared to conservative management alone in
patients with post-thrombotic chronic isolated common femoral vein disease (no

recommendation, knowledge gap).

Summary of the evidence

In patients with PTS, evidence regarding common femoral vein venoplasty with or without stenting
is likewise very limited and consists of study populations in which common femoral vein venoplasty

with or without stenting is performed concomitantly with iliac or iliocaval stenting.®-

Because common femoral vein venoplasty with or without stenting has been reported more
frequently in the literature than femoral vein intervention, the panel felt that it should be given a

separate consideration from an isolated femoral vein intervention.

Benefits, harms, and burden

The available data on symptom improvement and QoL were sparse and not synthesized
quantitatively; the panel determined that the evidence is insufficient to support a recommendation

for those with post-thrombotic chronic isolated common femoral vein disease

Conclusions and research needs for this recommendation

The panel recognizes common femoral vein venoplasty with or without stenting as a knowledge gap
and decided not to provide any recommendation. A randomized trial evaluating venoplasty and
stenting of the common femoral vein in post-thrombotic patients could provide useful insight for

clinicians.
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Discussion

These guidelines add clarity to a field which is commonly guided by observational and retrospective
studies. With the increased prevalence of venous procedures in recent years, SCAI leadership
recognized the need for recommendations to aid health care providers, interventional cardiologists,

patients, and payors in making choices about different management strategies.

To assure the highest level of transparency, the SCAI guideline panel, consisting of experienced
methodologists and experts in the fields of venous disease, employed the GRADE approach to
develop a series of clinical questions and outcomes. Each clinical question was subjected to a
prioritization process and addressed by a technical review panel. The technical review findings
informed judgements by the guideline panel to develop each recommendation. The strength of the
recommendation was driven by the certainty in the evidence for patient-important benefits and
harms, as well as systematic consideration of values, resource use, acceptability, feasibility, and

equity.

Data from 9 RCTs that evaluated ulcer healing and 3 trials that evaluated discomfort supported the
panel’s decision to suggest compression therapy rather than no compression for patients with
symptomatic varicose veins. For patients with venous ulcer disease, the panel made a strong
recommendation for compression. Stronger grades of compression may be preferable in ulcer

disease.

The panel agreed on a conditional recommendation for ablation therapy of the GSV due to faster
and more complete ulcer healing rates, with low adverse event rates. Non-thermal ablation of
below-the-knee segments was suggested to reduce the risk of nerve injury. While data on the
accessory GSV and perforator vein was more indirect, leading to a lower certainty in the evidence,

the panel agreed on conditional recommendations in favor of ablation therapy in these populations.
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If present, saphenous vein reflux should be ablated first. There was no data to support a
recommendation for or against perforator ablation for non-ulcer disease, therefore the panel

recognizes a knowledge gap in that population.

For patients with symptomatic varicose veins in the absence of axial vein reflux, as well as those
who still have ongoing symptoms despite ablation of axial vein reflux, the panel agreed that
sclerotherapy may lead to improvement in symptoms and QoL. However, there is additional risk of
procedure-related adverse events, including DVT and thrombophlebitis, with sclerotherapy
compared to conservative management alone. This led to a conditional recommendation in favor of

foam sclerotherapy for patients with symptomatic varicose veins without axial vein reflux.

The panel found no direct data comparing phlebectomy in patients with symptomatic varicose
veins versus conservative management, but the potential for faster resolution of varicose veins and
lower recurrence rates in patients led to a conditional recommendation in favor of phlebectomy
despite the indirectness of the study populations. The lack of data for phlebectomy for venous ulcer

disease was acknowledged and thus no recommendation was given.

Despite an increase in iliocaval venous stenting for obstructive disease over the past two decades,
the panel was not able to find prospective long-term follow-up data. One small RCT found improved
symptoms amongst C3-C6 patients following stenting. As both post-thrombotic and non-
thrombotic patients were included, the panel suggests venoplasty or stenting of iliocaval veins
rather than conservative management alone, but could not offer separate recommendations for

patients with post-thrombotic disease versus those without.

There was very little data on femoral vein intervention in post-thrombotic patients, which prompted
the panel to recognize venoplasty in these patients as a knowledge gap. While intervention to the

common femoral vein in post-thrombotic disease has been reported more commonly within the
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literature, insufficient evidence prompted the panel to also recognize common femoral vein post-

thrombotic disease intervention as a knowledge gap.

These guidelines represent the most comprehensive effort by SCAI to synthesize and interpret the
evidence supporting CVD interventions in a variety of clinical scenarios. The panel has also

formulated algorithms on the management of C2-C4 and ulcer disease.

For most of the prioritized scenarios, evidence regarding the intervention carries some degree of
uncertainty. The panel recognizes that RCTs would likely provide higher certainty in the potential
consequences of treatment decisions for many of these patients. The recommendations of the
panel are based on available data, which is sometimes indirect, imprecise, or at some risk of bias.
These limitations are described in further detail in the accompanying technical review. (CITE) The
decision to perform a venous intervention on any patient for any clinical scenario should be highly

individualized and should include the patient’s needs and values.

We hope that future clinical trials will support updates to these guidelines.
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Figure 1: Treatment algorithm for patients with symptomatic varicose veins (C2-C4 disease)
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Figure 2: Treatment algorithm for patients with venous ulcer (will be sent to a graphic designer for more professional appearance)
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