
 

SCAI Clinical Practice Guidelines for the 
Management of Chronic Venous Disease 
Robert Attaran, MD, FSCAI (Chair)1, Matthew Edwards, DO, FSCAI (Vice Chair)2, Matthew Bunte MD, 
FSCAI3*, Jeffrey Carr, MD, FSCAI4, Yulanka Castro-Dominguez, MD, FSCAI5*, Andrey Espinoza, MD, 
FSCAI6, Dmitriy N. Feldman, MD, FSCAI7, Scott Firestone8*, Eri Fukaya, MD9 †, Karem Harth, MD5*, 
Beau Hawkins, MD, FSCAI10, Sasanka Jayasuriya, MD, FSCAI11, Pamela Kim, MD12*, Faisal Latif, MD, 
FSCAI13, Sahil Parikh, MD, FSCAI14, Eric A. Secemsky, MD, FSCAI15, Emily Senerth, MS, MPH16*, 
Rebecca Morgan, PhD, MPH16,17,18* 

Affiliations 

1. Yale School of Medicine. Yale Heart and Vascular Center, New Haven, CT 
2. Cardiology Associates of Michigan, Shelby Township, MI 
3. Saint Luke's Mid America Heart Institute, Kansas City, MO 
4. Christus Heart and Vascular Institute, Tyler, TX  
5. Harrington Heart & Vascular Institute, University Hospitals, Case Western Reserve University, 

Cleveland, OH 
6. Advanced Heart and Vascular Institute of Hunterdon, Flemington, NJ 
7. Weill Cornell Medical College, New York, NY 
8. Society for Cardiovascular Angiography and Interventions, Washington, DC 
9. Stanford University, Stanford, CA 
10. Oklahoma Heart Hospital North, Oklahoma City, OK 
11. Ascension Columbia St. Mary’s Hospital, Milwaukee, WI 
12. Center for Vein Restoration, Framingham, MA 
13. The University of Oklahoma Health Sciences Center, & SSM Health St. Anthony Hospital, Oklahoma 

City, OK 
14. New York-Presbyterian Columbia University Irving Medical Center, New York, NY 
15. Beth Israel Deaconess Medical Center, Boston, MA 
16. Evidence Foundation, Cleveland, OH 
17. McMaster, School of Medicine, Hamilton, ON, Canada,  
18. Case Western Reserve University, and Evidence Foundation, Cleveland, OH 

*   Non-voting author 
†  Society for Vascular Medicine Representative 
 

Correspondence:  

Robert Attaran 

Dana 3, 789 Howard Avenue 

New Haven, CT 06519 

Robert.attaran@yale.edu 

 

Word Count:  



Figures/Tables: 2/0 

Abstract 1 

Background 2 

Chronic venous disease (CVD) is a common vascular condition that can have debilitating effects on 3 

quality of life (QoL) and daily function. 4 

Objective 5 

The Society for Cardiovascular Angiography and Interventions (SCAI) developed these evidence-6 

based guidelines to support patients, clinicians, and other stakeholders in their treatment 7 

decisions about management of CVD. 8 

Methods 9 

SCAI convened a balanced multidisciplinary guideline panel to minimize potential bias from 10 

conflicts of interest. The Evidence Foundation, a registered 501(c)(3) nonprofit organization, 11 

provided methodological support for the development of the guidelines. The guideline panel 12 

formulated and prioritized clinical questions following the Grading of Recommendations 13 

Assessment, Development and Evaluation (GRADE) approach in population, intervention, 14 

comparison, outcome (PICO) format. A technical review team of clinical and methodological 15 

experts conducted systematic reviews of the published evidence, synthesized data, and graded the 16 

certainty of the evidence across outcomes. The guideline panel then reconvened to develop 17 

recommendations and supporting remarks informed by the results of the technical review, as well 18 

as additional contextual factors described in the GRADE evidence-to-decision framework. 19 



Results 20 

The guideline panel reached consensus on 9 recommendations to address variations in treatment 21 

of CVD across 8 different clinical scenarios. The panel also identified 4 anatomical scenarios with 22 

significant knowledge gaps. 23 

Conclusions 24 

Key recommendations address patient selection for compression therapy, ablation of saphenous 25 

and perforator veins, sclerotherapy, phlebectomy and deep vein revascularization. Two algorithms 26 

for the management of symptomatic varicose veins and venous ulcer disease were created to 27 

facilitate implementation of these evidence-based recommendations. The panel also identified 28 

several anatomical and clinical areas where future research is needed to advance the CVD field.  29 

Abbreviations 30 

CABG – coronary artery bypass grafting 31 

CAD – coronary artery disease 32 

CVD – chronic venous disease 33 

DVT – deep vein thrombosis 34 

EVLT - endovenous laser therapy 35 

GRADE - Grading of Recommendations Assessment, Development and Evaluation 36 

GSV – great saphenous vein 37 

IVUS – intravascular ultrasound 38 

NRS – nonrandomized study 39 



PAD – peripheral artery disease 40 

PICO – patient, intervention, comparator, outcome 41 

PTS – post-thrombotic syndrome 42 

QoL – quality of life 43 

RCT – randomized controlled trial 44 

SCAI – Society for Cardiovascular Angiography & Intervention 45 

SSV – small saphenous vein 46 

STS - sodium tetradecyl sulfate 47 

VCSS – venous clinical severity score 48 

Keywords 49 

chronic venous disease, varicose veins, venous insufficiency, ulceration 50 

Summary of Recommendations 51 

Background 52 

Chronic venous disease affects over 25 million adults in the United States and is associated with 53 

symptoms that can adversely affect quality of life (QoL), such as leg discomfort, edema, and 54 

ulceration. Treatments for CVD range from conservative therapy centered around use of 55 

compression and wound care to more invasive approaches such as ablation, sclerotherapy, 56 

phlebectomy, venoplasty, and stenting. 57 



Methods 58 

These SCAI guidelines are based on original systematic reviews of evidence conducted with the 59 

support from the Evidence Foundation. The panel followed best practices for guideline 60 

development described by the National Academies of Medicine (formerly Institute of Medicine) and 61 

the Guidelines International Network (GIN).1–3 The panel used Grading of Recommendations 62 

Assessment, Development and Evaluation (GRADE) methodology to assess the certainty of the 63 

evidence and formulate recommendations.4,5 64 

Interpretation of strong and conditional recommendations 65 

The strength of a recommendation is expressed as either strong ("the guideline panel 66 

recommends..."), or conditional ("the guideline panel suggests…") and has the following 67 

interpretation: 68 

Strong recommendation 69 

 For patients: most patients in this situation would want the recommended course of action, 70 

and only a small proportion would not. 71 

 For clinicians: most patients should receive the recommended intervention or test. Formal 72 

decision aids are not likely to be needed to assist individual patients in making decisions 73 

consistent with their values and preferences.  74 

 For policy makers: the recommendation can be adopted as policy in most situations. 75 

Adherence to this recommendation according to the guideline could be used as a quality 76 

metric/criterion or performance indicator. 77 

Conditional recommendation 78 



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

action, but many would not. 80 

 For clinicians: recognize that different choices will be appropriate for individual patients and 81 

that you must help each patient arrive at a management decision consistent with his or her 82 

values and preferences. Decision aids may be useful in helping individuals to make decisions 83 

consistent with their values and preferences.  84 

 For policy makers: policymaking will require substantial debate and involvement of various 85 

stakeholders. Performance measures about the suggested course of action should focus on 86 

documentation of an appropriate decision-making process. 87 

Recommendations 88 

1. In patients who have symptomatic CVD of the lower extremities, should compression 89 

therapy be used rather than no compression?   90 

 91 

1.1 For patients with symptomatic varicose veins and/or chronic venous insufficiency, 92 

the SCAI guideline panel suggests compression therapy rather than no compression 93 

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

 95 

Remarks: Some patients who value more rapid resolution of symptoms and are less 96 

concerned with potential complications may prefer interventional alternatives to 97 

compression therapy such as sclerotherapy, phlebectomy, or ablation if appropriate. 98 

Stronger grades of compression therapy may be more effective. 99 

 100 



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

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

moderate certainty of evidence). 103 

 104 

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

 106 

2.  In adults with symptomatic GSV with or without SSV reflux, should ablation therapy plus 107 

conservative management be performed rather than conservative management alone? 108 

 109 

2.1  For patients with symptomatic GSV with or without SSV reflux, the SCAI guideline 110 

panel suggests ablation therapy plus conservative management rather than conservative 111 

management alone (conditional recommendation, low certainty of evidence). 112 

 113 

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

complications and a lower value on uncertain benefits of ablation and may reasonably 115 

choose conservative management. Patients with ulcers, debilitating symptoms, or 116 

those who failed conservative therapy may prefer ablation therapy. Depending on the 117 

functional and anatomic status of GSV, intervention on the GSV may impact availability 118 

for future coronary artery bypass grafting (CABG) or vascular surgery and may not be 119 

suitable for patients with advanced coronary or peripheral artery disease (CAD/PAD). 120 

 121 

3. In adults with symptomatic accessory GSV reflux, should ablation therapy plus 122 

conservative therapy  be performed rather than conservative therapy alone? 123 

 124 



3.1 For patients with symptomatic accessory GSV reflux, the SCAI guideline panel 125 

suggests ablation therapy plus conservative management rather than conservative 126 

management alone (conditional recommendation, very low certainty of evidence). 127 

 128 

Remarks: Accessory veins encompass normal anatomic variants including the anterior 129 

and posterior accessory, which often run adjacent to the GSV. When accessory veins 130 

are associated with pathology such as ulcers or other symptoms, patients may 131 

reasonably choose ablation therapy An accessory GSV sometimes drains pathologic 132 

tributary veins that may not be treatable with ablative therapy due to tortuosity or other 133 

anatomic considerations. 134 

 135 

4. In adults with symptomatic varicose veins, should sclerotherapy plus conservative 136 

management be performed rather than conservative therapy alone? 137 

 138 

4.1 For patients with symptomatic varicose veins without axial vein reflux, the SCAI 139 

guideline panel suggests foam sclerotherapy plus conservative management rather than 140 

conservative management alone (conditional recommendation, very low certainty of 141 

evidence). 142 

 143 

Remarks: Most patients with symptomatic varicose veins would prefer sclerotherapy 144 

over conservative therapy, but many may not. 145 

 146 



4.2 For patients with venous ulcers without axial vein reflux, the SCAI guideline panel 147 

suggests foam sclerotherapy plus conservative management rather than conservative 148 

management alone (conditional recommendation, low certainty of evidence). 149 

 150 

Remarks: Patients with recurrent ulcers or ulcers that do not respond to conservative 151 

management may prefer sclerotherapy. Patients with non-healing ulcers where mixed 152 

etiology is suspected (e.g., with concomitant PAD) may benefit from arterial 153 

revascularization. 154 

 155 

5.  In adults with symptomatic varicose veins (C2-C6), should phlebectomy plus 156 

conservative therapy be performed rather than conservative therapy alone? 157 

 158 

5.1  For patients with symptomatic varicose veins without axial vein reflux, the SCAI 159 

guideline panel suggests phlebectomy plus conservative management rather than 160 

conservative management alone (conditional recommendation, very low certainty of 161 

evidence). 162 

 163 

Remarks: Patients who have recurrent symptomatic varicose veins despite treatment of 164 

axial veins, and patients without axial vein reflux but with symptomatic tributary 165 

varicose veins may prefer phlebectomy.  166 

  167 

5.2  The SCAI guideline panel makes no recommendation regarding phlebectomy plus 168 

conservative management compared to conservative management alone in patients with 169 

venous ulcers (no recommendation, knowledge gap). 170 



 171 

6. In adults with symptomatic perforator vein reflux, should ablation therapy plus 172 

conservative management be performed rather than conservative management alone? 173 

 174 

6.1  For patients with ulcer-associated perforator vein reflux, the SCAI guideline panel 175 

suggests ablation therapy plus conservative management rather than conservative 176 

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

  178 

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

symptomatic perforator reflux without associated ulcer(s) (no recommendation, knowledge 180 

gap). 181 

 182 

7.  In patients with symptomatic CVD with severe deep venous stenosis of the iliocaval 183 

segment, should venoplasty or stenting plus conservative management be performed 184 

rather than conservative management alone? 185 

 186 

7.1 For patients with symptomatic chronic deep vein obstruction/stenosis, the SCAI 187 

guideline panel suggests venoplasty or stenting of iliocaval veins plus conservative 188 

management rather than conservative management alone (conditional recommendation, 189 

low certainty of evidence). 190 

 191 

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

value on avoiding potential procedural adverse events and a lower value on potential 193 



reduction of discomfort or improvement of symptoms. Diagnosis and vessel sizing can be 194 

aided with the use of intravascular imaging. 195 

 196 

8.  In patients with symptomatic CVD with deep venous obstruction/stenosis of the 197 

femoral veins, should venoplasty with or without stenting plus conservative 198 

management be performed rather than conservative management alone? 199 

 200 

8.1 The SCAI guideline panel makes no recommendation regarding venoplasty with or 201 

without stenting plus conservative management compared to conservative management 202 

alone in patients with post-thrombotic chronic isolated femoral vein disease (no 203 

recommendation, knowledge gap). 204 

 205 

8.2 The SCAI guideline panel makes no recommendation regarding venoplasty with or 206 

without stenting plus conservative management compared to conservative management 207 

alone in patients with post-thrombotic chronic isolated common femoral vein disease (no 208 

recommendation, knowledge gap). 209 

 210 

Introduction 211 

Chronic venous insufficiency is associated with venous obstruction, reflux, or both, resulting in 212 

ambulatory venous hypertension and inflammation.6–9 Lower extremity chronic venous disease 213 

(CVD) can be associated with progressive discomfort, heaviness, edema, discoloration, and 214 

ulceration.10–14 Though often overlooked by healthcare providers, it can impose a significant burden 215 



on patients’ quality of life (QoL).15,16 In the United States (US), more than 25 million adults have 216 

chronic venous insufficiency.16  217 

Risk factors for CVD include age, family history, female sex, obesity, prolonged standing, 218 

pregnancy, parity, and history of deep vein thrombosis (DVT). The prevalence of varicose veins can 219 

be as high as 57% in men and 73% in women.16,17 Edema and ulcers are more common in patients 220 

aged >65 years.11  221 

Chronic venous disease is the leading cause of leg ulcers.18 Venous leg ulcers can affect as much 222 

as 2% of the population.6,19–22 Venous ulcers are typically found in the gaiter zone of the legs (in 223 

particular at the medial and lateral aspects of malleoli and pretibial regions). They are associated 224 

with depression and poor QoL.23 An estimated 2.2% of Medicare beneficiaries in the US have 225 

venous leg ulcers, with an annual payer burden of $14.9 billion.24 226 

Venous valvular reflux can occur within various locations such as the saphenous, perforator, and 227 

deep veins.25 Saphenous veins form part of the superficial venous system draining the 228 

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

gastrocnemius, soleal, popliteal, femoral, common femoral, and iliac veins.26 The deep venous 230 

system is responsible for the majority of the venous return from the lower extremities. Obstruction 231 

can occur following DVT, but can also be non-thrombotic, for instance, during iliac vein 232 

compression.27,28 233 

The first line of treatment for CVD is conservative therapy, which generally includes compression 234 

therapy, venotonic medications, lifestyle changes, and wound care for patients with ulcerative 235 

disease. Compression garments can take the form of bandages, stockings, Velcro wrap devices, 236 



pumps, or a combination of these items. Conservative therapy, however, may not resolve all 237 

symptoms and poor compliance is a well-documented limitation of conservative therapy.29,30 238 

In the case of superficial venous reflux, when conservative therapy fails to control symptoms of 239 

CVD, invasive treatment has included the resection or closure of the incompetent axial veins (great 240 

saphenous vein (GSV), small saphenous vein (SSV), accessory saphenous vein), or perforator veins. 241 

To accomplish this, particularly in Western countries, ablation has largely replaced surgical 242 

stripping.31,32 Ablation therapy can be divided into thermal and non-thermal modalities. Thermal 243 

ablation utilizes radiofrequency or laser energy administered through a narrow fiber directly 244 

inserted into the target vein. The generated heat leads to injury and eventual vein fibrosis and 245 

occlusion. Non-thermal ablation modalities include mechanochemical, adhesive ablation, and 246 

foam sclerotherapy. As with thermal ablation, non-thermal techniques can be complicated by DVT, 247 

although it is rare.33,34 For patients with deep venous obstruction of either the iliocaval or femoral 248 

veins, venoplasty and stenting have been utilized as treatment, with limited evidence supporting 249 

their use.35,36 The past 15 years have seen a significant rise in the number of endovascular venous 250 

procedures performed in the US, with cardiology being one of the leading specialties involved.37 251 

Methods 252 

The guideline panel developed, assessed the certainty of the evidence, and graded the 253 

recommendations in these guidelines following the GRADE approach.5,38,39 The evidence profile and 254 

certainty of the evidence are discussed in detail in the accompanying technical review manuscript. 255 

(REF) Readers should refer to the technical review for additional details about the evidence 256 

supporting the recommendations discussed here. 257 



The overall guideline development process, including funding of the work, panel formation, 258 

management of conflicts of interest, internal and external review, and organizational approval, was 259 

guided by SCAI policies and procedures derived from the GIN-McMaster Guideline Development 260 

Checklist (http://cebgrade.mcmaster.ca/guidecheck.html) and intended to meet standards for 261 

trustworthy guidelines from the National Academies of Medicine (formerly Institute of Medicine).40  262 

Organization, guideline panel composition, planning, and coordination 263 

The work of this panel was coordinated and sponsored by SCAI. Project oversight was provided by 264 

the Publications Committee, which reports to the Executive Committee. SCAI vetted and appointed 265 

individuals to the guideline panel and researchers to conduct systematic reviews of evidence and 266 

contribute to the guideline-development process, including application of GRADE methodology. 267 

The membership of the guideline panel and the technical review team is described in Supplement 268 

1. 269 

The guideline panel included interventional cardiologists, vascular surgeons, and one vascular 270 

medicine specialist representing the Society for Vascular Medicine, who have clinical and research 271 

expertise on the management of patients with chronic venous disease and methodologists with 272 

expertise in evidence appraisal and guideline development. The panel’s work and deliberations 273 

were conducted via a series of virtual meetings conducted between October 10 and November 2, 274 

2023. 275 

Guideline funding and management of conflicts of interest 276 

Development of these guidelines was wholly funded by SCAI, a non-profit medical specialty society 277 

that represents interventional cardiologists. Most members of the guideline panel are members of 278 

the society. SCAI staff provided logistical support for the technical review, management of conflict 279 



of interest, guideline development process, and manuscript preparation, but had no role in 280 

selecting the guideline questions or determining the recommendations. 281 

Physician members of the guideline panel received no financial compensation for their 282 

participation in this effort. Methodological support for the guideline was provided by Evidence 283 

Foundation, a registered 501(c)(3) nonprofit organization. 284 

Conflicts of interest of all participants were managed according to SCAI policies based on 285 

recommendations of the National Academies of Medicine and the Guidelines International 286 

Network.1,41 At the time of appointment, a majority of the guideline panel, including the chair and 287 

the vice-chair, had no conflicts of interest as defined and judged by the Publications Committee. 288 

Some panelists disclosed new interests or relationships during the development process, but the 289 

balance of the conflict-free majority was maintained. None of the Evidence Foundation-affiliated 290 

researchers who contributed to the technical review or who supported the guideline development 291 

process had any current material interest in a commercial entity with any product that could be 292 

affected by the guidelines. 293 

Before appointment to the panel, individuals disclosed financial and nonfinancial interests. 294 

Members of the Publications Committee reviewed the disclosures and judged which interests were 295 

conflicts and should be managed. Supplement 1 provides the complete “Disclosure of Interest” 296 

forms of all panel members. 297 

Recusal was used for panel members whose disclosures were judged as a conflict of interest. 298 

During all deliberations, panel members with a current, direct financial interest in a commercial 299 

entity with any product that could be affected by the guidelines were recused from making 300 

judgments about relevant recommendations. Panel members who participated in making 301 

judgments about each recommendation were duly noted. 302 



Formulating specific clinical questions and determining outcomes of 303 

interest 304 

The SCAI guideline panel and methodologists formulated each clinical question and prioritized 305 

outcomes a priori using the GRADE approach.38 Each question identifies a specific population, 306 

intervention, comparator, and patient-important outcomes (PICO). Outcomes were rated 307 

numerically for their relative importance to clinical decision-making on a scale of 1-9. Outcomes 308 

receiving a score of 7-9 were considered critical, while scores of 4-6 were considered important, 309 

and scores of 1-3 were considered less important for clinical decision-making. Only critical 310 

outcomes (7-9) were included in the final list of PICO questions. PICO questions were further 311 

reviewed by the technical review team. (Supplement 2). 312 

Evidence review and development of recommendations 313 

Rigorous, high-quality systematic reviews were conducted to address each PICO question and 314 

findings were summarized in GRADE evidence profiles (EP).5,42 These results are reported in detail in 315 

the companion technical review manuscript.(REF) The certainty of the evidence (also known as the 316 

level or quality of the evidence) relevant to each outcome was assessed using the GRADE approach 317 

based on the risk of bias, inconsistency, indirectness, imprecision, likelihood of publication bias, 318 

magnitude of effect, dose-response relationship, and opposing residual effect. The certainty of the 319 

evidence for each outcome was rated from very low to high (Table 1). Guideline panel members 320 

received the evidence profiles prior to deliberating on recommendations and reviewed the included 321 

data for completeness. 322 

Table 1: Interpretation of certainty of evidence 323 



Certainty Interpretation 

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

Moderate 
The panel is moderately confident that the true effect is similar to the estimate of the 

effect, but there is a possibility that it is substantially different. 

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

substantially different from the estimate of the effect. 

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

substantially different from the estimate of the effect. 

 324 

The panel developed recommendations during four, 2-hour virtual consensus meetings. 325 

Recommendations were informed by data presented in the evidence profiles, certainty of evidence 326 

ratings, patient values and preferences, the balance of benefits and harms of the intervention and 327 

comparator, resource use, health equity, acceptability to key stakeholders, and feasibility 328 

considerations. The panel agreed on each recommendation statement including the direction of 329 

the recommendation (for or against the intervention or comparator), strength of recommendation 330 

(strong or conditional), and if deemed appropriate, accompanying remarks by consensus. During 331 

the panel deliberation, the accompanying text for the narrative, including implementation 332 

considerations and future research priorities, was also discussed. The final manuscript has been 333 

reviewed and approved by all members of the panel. 334 



Interpretation of strong and conditional recommendations 335 

Recommendations are classified as either “strong” or “conditional.” The phrase “the guideline 336 

panel recommends” indicates a strong recommendation; the phrase “the guideline panel suggests” 337 

indicates a conditional recommendation. The interpretation and implication of strong and 338 

conditional recommendations for patients, clinicians, researchers, and policy makers is presented 339 

in Table 2.4 340 

Table 2: Interpretation of strong and conditional recommendations 341 

 342 

Patients 

Most of the individuals in this situation 

would want the recommended course of 

action and only a small proportion would 

not. 

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. 

Clinicians 

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. 

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 useful in helping patients make 

decisions. 



Researchers 

The recommendation is supported by 

credible research or other convincing 

judgments that make additional research 

unlikely to alter the recommendation. On 

occasion, a strong recommendation is 

based on low or very low certainty in the 

evidence. In such instances, further 

research may provide important 

information that alters the 

recommendation. 

This recommendation is likely to be 

strengthened (for future updates or 

adaptation) by additional research. An 

evaluation of the conditions and criteria 

(and the related judgments, research 

evidence, and additional considerations) 

that determined the conditional (rather 

than strong) recommendation will help 

identify possible research gaps. 

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 

criterion or performance indicator. 

Policy making will require substantial 

debate and involvement of various 

stakeholders. Performance measures 

about the suggested course of action 

should focus on whether an appropriate 

decision-making process is duly 

documented. 

 343 

Document review 344 

The draft manuscript was reviewed by all members of the panel then made available online in 345 

November 2024 for external review by stakeholders. The document was revised to address 346 

pertinent comments. In [[DATE]], the SCAI Standard and Guidelines Committee approved that the 347 



society guideline-development process was followed; in [[DATE]], the officers of the SCAI Executive 348 

Committee approved submission of the guidelines for publication under the imprimatur of SCAI. 349 

How to use these guidelines 350 

These guidelines are intended to help clinicians and patients make decisions about the 351 

management of CVD, including procedural interventions and their alternatives. Other purposes are 352 

to inform policy, education, and advocacy, and to describe knowledge gaps to be filled by future 353 

research. These guidelines are not intended to serve or be construed as a standard of care. 354 

Clinicians must make decisions based on the unique circumstances of each patient, ideally 355 

through a collaborative process that considers the patient's values and preferences. Decisions may 356 

be constrained by the context of the clinical setting and local resources, including institutional 357 

policies and availability of treatments, technologies, or providers. These guidelines may not include 358 

all appropriate methods of care for the clinical scenarios described. As science advances and new 359 

evidence becomes available, recommendations may become outdated. Following these guidelines 360 

cannot guarantee successful outcomes. SCAI does not warrant or guarantee any products 361 

described in these guidelines. 362 

Statements about the underlying values and preferences, as well as qualifying remarks 363 

accompanying each recommendation, are integral to implementation. They should never be 364 

omitted when recommendations from these guidelines are quoted or translated. The 365 

recommendations are presented as treatment algorithms for patients with symptomatic varicose 366 

veins (Figure 1) and patients with venous ulcer (Figure 2). 367 

 368 



Updating guidelines 369 

An update of this guideline may be initiated any time between 2 and 5 years after publication. An 370 

immediate update is triggered if any of the recommendations are discovered to be harmful for 371 

patients. Other considerations are the emergence of new evidence or new technologies and 372 

changes in practice patterns or parameters. Updates are prioritized according to the criteria 373 

described in the topic identification and prioritization section of the SCAI Publications Committee 374 

Manual of Standard Operating Procedures: 2022 Update.40 375 

If an update is warranted but not initiated after 5 years, the guideline is considered retired, and 376 

wherever possible, references are updated to reflect that the recommendations are no longer 377 

current. If an update is not warranted based on a literature search, references to the guideline are 378 

modified to reflect the date of the latest assessment and the conclusion that the recommendations 379 

still represent the best guidance available on the topic. 380 

Recommendations 381 

1. In patients who have symptomatic CVD of the lower extremities, should compression 382 

therapy be used rather than no compression?  383 

 384 

Recommendation 1.1  385 

For patients with symptomatic varicose veins, the SCAI guideline panel suggests compression 386 

therapy rather than no compression therapy (conditional recommendation, very low certainty 387 

of evidence). 388 

 389 



Remarks: Some patients who value more rapid resolution of symptoms and are less concerned 390 

with potential complications may prefer interventional alternatives to compression therapy such as 391 

sclerotherapy, phlebectomy, or ablation if appropriate. Stronger grades of compression therapy 392 

may be more effective. 393 

 394 

Summary of the evidence 395 

The guideline panel identified 9 randomized controlled trials (RCTs) that compared use of 396 

compression versus no therapy,40–47 although the primary outcome was generally wound healing in 397 

patients with venous ulcers rather than symptomatic varicose veins. Three RCTs measured 398 

discomfort according to varying numerical rating scales, and 3 reported adverse events, as well. 399 

Quality of life was reported in 2 of the studies, and edema was reported in 1. 400 

Benefits, harms, and burden 401 

In patients with symptomatic varicose veins, compression may reduce discomfort (standard mean 402 

difference [SMD] 0.68, 95% confidence interval [CI], 0.87 to 0.49), which studies measured using a 403 

numerical rating scale from 0 or 1 (least pain) to 10 (most pain). Compression may also reduce 404 

volume of edema (mean difference [MD] 0.21 liters (L), 95% CI, 0.29 to 0.12), and improve QoL (MD: 405 

6.87 points lower, 95% CI, 13.1 to 0.64 points lower) assessed with the Charing Cross Venous Ulcer 406 

Questionnaire from 0 (best QoL) to 100 (worst QoL). 407 

Compression hosiery may have little to no effect on wound complications, but the evidence is very 408 

uncertain. Three RCTs reported no clinically meaningful increase in adverse events in patients using 409 

compression therapy (risk ratio [RR] 0.98, 95% CI, 0.25 to 3.80). The panel discussed the potential 410 

for limb ischemia with compression in patients with advanced peripheral arterial disease, however 411 

there was agreement that this risk is negligible. 412 



Other considerations 413 

A common challenge with compression therapy is noncompliance due to discomfort and inability 414 

to apply (don) and remove (doff).48 This can be exacerbated by obesity, pregnancy, joint disease, 415 

frailty and the lack of flexibility. In addition, within the US, compression hosiery and donning 416 

devices are typically not reimbursed by health insurance. Some patients may prefer alternative 417 

options to compression therapy such as sclerotherapy, phlebectomy, or ablation if appropriate.  418 

 419 

Conclusions and research needs for this recommendation 420 

Compression therapy is suggested for symptom and edema relief in chronic venous disease of the 421 

lower extremities. Compliance is a known challenge with compressive therapy. In the future, more 422 

comfortable and donnable stockings with better coverage by payors would improve utilization. 423 

 424 

Recommendation 1.2 425 

For patients with venous ulcers, the SCAI guideline panel recommends compression therapy 426 

rather than no compression therapy (strong recommendation, moderate certainty of 427 

evidence). 428 

 429 

Remarks: Stronger grades of compression therapy may be more effective. 430 

Summary of the evidence 431 

Eight RCTs reported the rate of wound healing at 12 months with use of compression therapy, either 432 

by measuring surface area or epithelialization.40–46 Five RCTs measured the time to wound healing at 433 

12 months, also via surface area or epithelialization. The additional outcomes presented previously 434 

for Recommendation 1.1 were considered valid for this population, as well. 435 



Benefits, harms, and burden 436 

Compression bandages or stockings were associated with a probable increase in the rate of ulcer 437 

healing compared to no compression at 12 months (RR: 1.77, 95% CI: 1.41 to 2.21). In absolute 438 

terms, this amounted to 311 more wounds healed per 1,000 patients (95% CI, 166 to 489). 439 

Likewise, time to wound healing also showed a likely benefit of compression therapy in data 440 

synthesized from 5 RCTs (HR: 2.17, 95% CI, 1.59 to 3.10). 441 

Other considerations 442 

Stronger compression therapy may be more effective for the treatment of venous ulcers.  443 

Compression therapy for venous ulcers and comprehensive wound care are feasible and 444 

necessary, but supplementary ablative therapy may be needed to achieve faster and higher rates of 445 

ulcer healing. Given the evidence that compression probably improves wound healing, particularly 446 

for patients with more advanced forms of venous disease, it is prudent that payors support 447 

coverage for compression garments.  448 

Conclusions and research needs for this recommendation 449 

Compression therapy is recommended for patients with venous ulcer disease of the lower 450 

extremities. In the future, more comfortable and donnable stockings with better coverage by payors 451 

would improve utilization. 452 

 453 

2. In adults with symptomatic GSV with or without SSV reflux, should ablation therapy plus 454 

conservative management be performed rather than conservative management alone? 455 

Recommendation 2.1 456 

For patients with symptomatic great saphenous vein with or without small saphenous vein 457 

reflux, the SCAI guideline panel suggests ablation therapy plus conservative management 458 



rather than conservative management alone (conditional recommendation, low certainty of 459 

evidence). 460 

 461 

Remarks: Patients without ulcers may place a higher value on avoiding procedural complications 462 

and a lower value on uncertain benefits of ablation and may reasonably choose conservative 463 

management. Patients with ulcers, debilitating symptoms, or those who failed conservative therapy 464 

may prefer ablation therapy. Depending on the functional and anatomic status of GSV, intervention 465 

on the GSV may impact availability for future coronary artery bypass grafting (CABG) or vascular 466 

surgery and may not be suitable for patients with advanced coronary or peripheral artery disease 467 

(CAD/PAD). 468 

Summary of the evidence 469 

Three studies were identified to inform a comparison of conservative therapy plus GSV ablation 470 

(with or without SSV reflux) with conservative therapy alone; 2 of these studies were RCTs49,50 and 1 471 

was a nonrandomized study (NRS).51 472 

Benefits, harms, and burden 473 

Ablation probably decreases the time to ulcer healing (MD: 31.73 fewer days, 95% CI 45.1 to 18.3 474 

fewer days). The evidence also supports a possible increase in ulcer healing rate at 1 year (RR: 1.03, 475 

95% CI, 0.88 to 1.21), and fewer ulcer recurrences at 1 year (RR: 0.69, 95% CI, 0.42 to 1.13) and 2 476 

years (RR: 0.39, 95% CI 0.18 to 0.81) with ablation therapy compared to conservative management 477 

alone.  478 

In patients with symptomatic venous insufficiency, ablation therapy may result in improved 479 

symptoms at 6 weeks per the venous clinical severity score (VCSS) from 0 (no symptoms) to 30 480 

(severe symptoms) (MD: 2.1 lower, 95% CI 2.99 lower to 1.21 lower). Ablation may also increase 481 



QoL at 12 months. One study reported that EQ-ED-5L (from 0 [lowest QoL] to 100 [highest QoL]) 482 

was a mean 1.3 higher (95% CI, 2.1 lower to 4.8 higher) among people who received ablation 483 

therapy.  484 

One study reported on rates of procedural complications, comparing patients who received early 485 

vs. delayed ablation. As such, both arms reported similar rates of procedure-related adverse 486 

events. Of note, the panel considered the magnitude of adverse events to be minimal and fairly 487 

transient, ranging from 10.6% (delayed ablation group) to 12.5% (early intervention group). 488 

Additionally, non-thermal ablation is preferred to reduce the risk of nerve injury that can occur, 489 

particularly with ablations below the knee and to the SSV.  490 

Other considerations 491 

While out of pocket procedural costs may not necessarily be prohibitive for patients, the 492 

administrative burden of pre-authorization may be required and may sometimes limit accessibility. 493 

While most payors cover the cost of ablation therapy, most do not cover compression stockings.  494 

The panel agreed that proper operator training and proctorships for most ablative techniques is 495 

generally necessary and accessible. Most centers planning to start ablative therapy procedures are 496 

able to overcome logistic or financial barriers to deliver this therapy.  497 

As rates of DVT following ablation are low,53 routine follow-up ultrasound studies conducted to rule 498 

out DVT may be unnecessary unless the patient is considered high risk or if foam has been utilized. 499 

Patients with ulcer disease are more likely to benefit from ablative therapy upfront, while others 500 

should generally consider an initial course of conservative therapy with compression therapy. A 501 

patient-centered discussion of risks and benefits of ablation therapy should be undertaken, 502 

particularly in patients with advanced CAD/PAD. 503 



Conclusions and research needs for this recommendation 504 

The guideline panel determined that there is a net benefit for ablation therapy in addition to 505 

compression therapy as opposed to conservative therapy alone in patients with symptomatic GSV 506 

reflux with or without SSV reflux. Furthermore, patients with venous ulceration derived the greatest 507 

benefit from combined ablative and compression therapy. In patients with symptomatic GSV and/or 508 

SSV reflux without ulcers, these options are more closely balanced. 509 

 510 

3. In adults with symptomatic accessory GSV reflux, should ablation therapy plus 511 

conservative management be performed rather than conservative management alone? 512 

Recommendation 3.1 513 

For patients with symptomatic accessory GSV reflux, the SCAI guideline panel suggests 514 

ablation therapy plus conservative management rather than conservative management alone 515 

(conditional recommendation, very low certainty of evidence). 516 

 517 

Remarks: Accessory veins encompass normal anatomic variants including the anterior and 518 

posterior accessory, which often run adjacent to the GSV. When accessory veins are associated 519 

with pathology such as ulcers or other symptoms, patients may reasonably choose ablation 520 

therapy. An accessory GSV sometimes drains pathologic tributary veins that may not be treatable 521 

with ablative therapy due to tortuosity or other anatomic considerations. 522 

 523 



Summary of the evidence  524 

Two RCTs49,50 and 1 NRS51 were identified to address accessory saphenous vein ablation in addition 525 

to truncal vein ablations with conservative therapy compared to compression therapy alone. The 2 526 

RCTs assessed time to ulcer healing and ulcer recurrence. The rate of ulcer healing without 527 

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

RCT.  529 

Benefits, harms, and burden  530 

As with GSV reflux with or without SSV reflux, the data from the included studies indicates that 531 

ablation therapy probably reduces median days to ulcer healing (MD: 31.73 fewer days, 95% CI 45.1 532 

to 18.3 fewer days). In this instance, the certainty of evidence is lower because one of the relevant 533 

RCTs included few patients with symptomatic accessory GSV. 534 

Ablation therapy may also reduce the rate of ulcer recurrence at 2 years (RR: 0.39, 95% CI, 0.18 to 535 

0.81), lead to symptom improvement (VCSS MD: 2.1 lower, 95% CI 2.99 lower to 1.21 lower), and 536 

improve QoL (EQ-ED-5L MD: 1.3 higher, 95% CI, 2.1 lower to 4.8 higher). Evidence for all these 537 

benefits is very uncertain. In all 3 studies, patients treated with ablation for accessory veins were 538 

subsets of the overall patient population, and many of these patients did eventually receive 539 

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

Adverse events are the same procedural complications reported in the preceding section. The 541 

panel agreed that the impact of these events was minimal and fairly transient and may be related to 542 

anatomy or technical approach.  543 

Other considerations  544 

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

covers most expenses for the provider. However, pre-authorization for these procedures is often 546 



required. Although Medicare/Medicaid covers most expenses associated with ablation procedures, 547 

they do not cover various methods of compression therapy.  548 

Venous ablation techniques are generally easy to learn for clinicians and training is accessible. 549 

Patients with ulcers benefit the most and tend to choose ablative interventions sooner, while some 550 

patients with less severe symptoms that also wish to avoid risk of complications associated with 551 

ablation therapy may prefer long-term compression therapy.  552 

Conclusions and research needs for this recommendation 553 

The guideline panel determined there is low to very low certainty of evidence for ablation therapy 554 

with conservative management as opposed to conservative management alone in patients with 555 

symptomatic accessory saphenous vein reflux. Due to the possible improvement in time to ulcer 556 

healing, the panel suggests ablation therapy with conservative management for these patients 557 

rather than conservative management alone. Dedicated studies addressing accessory saphenous 558 

reflux only in patients whose axial veins have already been treated or are free of reflux are needed.  559 

 560 

 561 

4. In adults with symptomatic varicose veins, should sclerotherapy plus conservative 562 

management be performed rather than conservative management alone? 563 

 564 

Recommendation 4.1 565 

For patients with symptomatic varicose veins without axial vein reflux, the SCAI guideline 566 

panel suggests foam sclerotherapy plus conservative management rather than conservative 567 

management alone (conditional recommendation, very low certainty of evidence). 568 

 569 



Remarks: Most patients with symptomatic varicose veins would prefer sclerotherapy over 570 

conservative therapy, but many may not. 571 

 572 

Summary of the evidence 573 

Randomized controlled trials that used either sodium tetradecyl sulfate (STS) or polidocanol for the 574 

treatment of varicose veins and included a conservative comparator group were screened for study 575 

inclusion. The guideline panel considered 3 RCTs that addressed the use of sclerotherapy in patients 576 

with symptomatic varicose veins,52–54 although the studies compared sclerotherapy to placebo rather 577 

than to conservative therapy. Additionally, the studies tended to have incomplete reporting, which 578 

resulted in serious concerns about risk of bias. 579 

This discussion applies specifically to foam sclerotherapy. Data on liquid sclerotherapy were not 580 

analyzed. Additionally, physician-compounded foam using room air versus carbon dioxide in some 581 

trials may have altered the efficacy or led to an increased rate of complications. 582 

Benefits, harms, and burden 583 

Two RCTs comparing polidocanol 1% versus placebo found that treatment was associated with 584 

fewer residual varicose veins (RR: 0.19, 95% CI, 0.13 to 0.29) and an improvement in symptoms at 8 585 

weeks (VCSS MD: 3.25 lower, 95% CI, 3.9 lower to 2.6 lower).52,53 Sclerotherapy was performed on 586 

refluxing axial veins only, though tributary varicose veins are often treated concurrently given their 587 

role in contributing to symptoms of CVD.  A third RCT also reported on QoL,54 and the combined 588 

treatment groups reported significant improvement in QoL using the VEINES-QOL symptom scale 589 

from 0 (worst symptoms) to 50 (better) (MD 12.41 higher, 95% CI, 9.56 higher to 15.26 higher). The 590 

panel agreed that sclerotherapy can be very effective in terms of the cosmetic benefit.  591 



The reported rates of adverse events such as DVT (RR 5.10, 95% CI, 1.30 to 20.01), phlebitis or 592 

thrombophlebitis (RR 3.12, 95% CI, 1.10 to 8.83), neurological complications (RR 1.03, 95% CI, 593 

0.22 to 4.91), and hemorrhagic complications (RR 1.83, 95% CI, 0.75 to 4.47) were higher in the 594 

groups that received sclerotherapy. Rates of discoloration, hyperpigmentation, and post-treatment 595 

pain were not reported, although such factors may be important to patients.  596 

Other considerations 597 

Overall, the effect of treatment with sclerotherapy may be highly dependent on anatomy. Clinicians 598 

should also be aware of the risk for air emboli in patients with known patent foramen ovale (PFO). 599 

This is an area of controversy since the rare neurological manifestations associated with foam 600 

sclerotherapy may be related to alternative causes (e.g., endothelin release). However, caution in 601 

the setting of known PFO is advisable. 602 

Insurance providers generally do not cover sclerotherapy unless saphenous vein reflux has been 603 

addressed first. Cosmetic procedures are not covered by most private insurers. Sclerotherapy is 604 

generally covered by Medicare/Medicaid.  605 

Sclerotherapy has no significant barrier to entry for providers; however, these procedures can be 606 

nuanced, with minor risks. The panel recommends that the operator receive proper training prior to 607 

the initiation of these procedures. 608 

Most patients will find sclerotherapy to be acceptable and tolerable. Patients may find injections 609 

uncomfortable. Veins can become inflamed and tender after sclerotherapy and the discomfort can 610 

last days to weeks, particularly in areas of coagulum formation. Repeat procedures may be 611 

required. 612 

Conversely, sclerotherapy is minimally invasive and can be administered in an outpatient setting 613 

without the need for sedation or significant capital equipment. 614 



Conclusions and research needs for this recommendation 615 

Sclerotherapy is a minimally invasive technique that can be of benefit for the treatment of 616 

symptomatic varicose veins. There is a small risk of complications and there may be a need for 617 

repeat or staged procedures. Additional research is required regarding optimal dosage and 618 

injection technique.  619 

 620 

Recommendation 4.2  621 

For patients with venous ulcers without axial vein reflux, the SCAI guideline panel suggests 622 

foam sclerotherapy plus conservative management rather than conservative management 623 

alone (conditional recommendation, low certainty of evidence). 624 

 625 

Remarks: Patients with recurrent ulcers or ulcers that do not respond to conservative management 626 

may prefer sclerotherapy. Patients with non-healing ulcers where mixed etiology is suspected (e.g., 627 

with concomitant PAD) may benefit from arterial revascularization. 628 

Summary of the evidence 629 

In addition to the 3 aforementioned RCTs comparing foam sclerotherapy to placebo,52–54 2 630 

additional RCTs reported outcomes in patients with ulceration and provided data on healing of 631 

ulcers.49,55   632 

Benefits, harms, and burden 633 

Only 1 RCT from 1973 directly compared sclerotherapy vs. compression therapy.59 The treatment 634 

group was limited to pregnant women and received 0.5 mL STS. They reported an increase in ulcers 635 

after treatment in the sclerotherapy group (RR 13.63, 95% CI, 0.77 to 240.13). This finding may be 636 

attributed to the use of older techniques and has not been replicated in any study since. 637 



More recent RCT data found that sclerotherapy may improve healing time for ulcers (MD: 26 fewer 638 

days, 95% CI, 40.69 fewer days to 11.31 fewer days). The panel agreed that sclerotherapy is likely 639 

more beneficial in this patient population than in patients with symptomatic varicose veins. 640 

The data reported for Recommendation 4.1 regarding to symptom improvement and QoL applies 641 

similarly to the patient population with ulceration. 642 

 643 

Other considerations 644 

The same considerations that apply to patients with symptomatic varicose veins apply to patients 645 

with venous ulceration.  646 

Conclusions and research needs for this recommendation 647 

Sclerotherapy is suggested for the treatment of venous ulcers. As discussed previously, there is a 648 

small risk of complications and there may be a need for repeat or staged procedures. Additional 649 

research is required regarding optimal dosage and injection technique in this patient population. 650 

 651 

 652 

5. In adults with symptomatic varicose veins (C2-C6), should phlebectomy plus 653 

conservative management be performed rather than conservative management alone? 654 

Recommendation 5.1 655 

For patients with symptomatic varicose veins without axial vein reflux, the SCAI guideline 656 

panel suggests phlebectomy plus conservative management rather than conservative 657 

management alone (conditional recommendation, very low certainty of evidence). 658 

 659 



Remarks: Patients who have recurrent symptomatic varicose veins despite treatment of axial veins, 660 

and patients without axial vein reflux but with symptomatic tributary varicose veins may prefer 661 

phlebectomy.  662 

  663 

Summary of the evidence 664 

The guideline panel found no studies that directly compared phlebectomy versus conservative 665 

management or versus placebo and was unable to quantitatively assess these data. Ultimately, 5 666 

RCTs were included as relevant evidence,58–60 although the indirectness of the evidence is a very 667 

serious concern across all outcomes of interest. Comparison groups in 2 of the RCTs received 668 

sclerotherapy, and endovenous ablation in 3 RCTs. 669 

Benefits, harms, and burden 670 

Improvement in symptoms has been observed in clinical practice with phlebectomy, though this 671 

outcome was not reported in any of the relevant studies. The recurrence rate of symptomatic 672 

varicosities was lower after phlebectomy than with sclerotherapy both at 1 year (2.1% vs 25%) and 673 

at 2 years (2.1% vs 37.5%). Data regarding the rates of ulcer recurrence are mixed when comparing 674 

phlebectomy versus sclerotherapy, with very low certainty in the evidence. The panel agreed that 675 

according to experience, phlebectomy can lead to visual improvement of varicose veins as well as 676 

faster resolution of varicosities compared to sclerotherapy. 677 

One RCT suggested that blistering may be a concern with phlebectomy compared to other 678 

treatment modalities. However, clinicians may be able to avoid thrombophlebitis in large varices, 679 

which is a potential adverse event associated with sclerotherapy.58 680 

Other considerations 681 

Phlebectomy is typically an adjunctive treatment, and other potential sources of varices should be 682 

addressed first. Phlebectomy is a minimally invasive procedure and often only requires local 683 



anesthesia, has a relatively short procedure time, and requires minimal capital equipment. In many 684 

cases, phlebectomy can be performed in an outpatient or office setting, with fast recovery time for 685 

the patient. Most insurance plans cover the procedure. Appropriate training and expertise to 686 

perform phlebectomy is required.  687 

Conclusions and research needs for this recommendation 688 

Due to the possible reduction in recurrence of symptomatic varicosities and related improvement 689 

in symptoms, the panel suggests phlebectomy with conservative management rather than 690 

conservative management alone for patients with symptomatic varicose veins. Further research 691 

regarding the effectiveness of phlebectomy in patients who are still symptomatic after ablative 692 

therapy is needed. There is a lack of evidence comparing phlebectomy performed concurrently with 693 

ablation versus phlebectomy staged at a later date.  694 

 695 

Recommendation 5.2 696 

The SCAI guideline panel makes no recommendation regarding phlebectomy plus 697 

conservative management compared to conservative management alone in patients with 698 

venous ulcer (no recommendation, knowledge gap). 699 

 700 

Summary of the evidence 701 

All the evidence assessed by the panel regarding phlebectomy applied to patients with 702 

symptomatic varicose veins. Patients with ulceration were not represented in the available data, 703 

and the panel opted to formally recognize a knowledge gap for this patient population. 704 

Benefits, harms, and burden 705 

The available evidence was deemed too indirect to extrapolate to patients with venous ulcers. Data 706 

regarding ulcer healing were not available. 707 



Conclusions and research needs for this recommendation 708 

Studies in patients with venous ulcer disease are needed to provide data regarding the frequency of 709 

ulcer healing and ulcer recurrence. 710 

 711 

6. In adults with symptomatic perforator vein reflux, should ablation therapy plus 712 

conservative management be performed rather than conservative management 713 

alone? 714 

Recommendation 6.1 715 

For patients with ulcer-associated perforator vein reflux, the SCAI guidelines panel suggests 716 

ablation therapy in addition to conservative management rather than conservative 717 

management alone (conditional recommendation, low certainty of evidence). 718 

Summary of the evidence  719 

Two RCTs and 1 NRS compared perforator vein ablation to conservative therapy in patients with 720 

lower extremity ulcer.49-51 Two RCTs also assessed time to ulcer healing and ulcer recurrence. The 721 

rate of ulcer healing without recurrence was reported in the NRS. Data on symptom improvement 722 

and QoL were reported by 1 of the RCTs.  723 

Benefits, harms, and burden 724 

Ablative therapy probably results in a clinically meaningful reduction in days to ulcer healing (MD: 725 

31.73 fewer days, 95% CI 45.1 to 18.3 fewer days).  726 

Additionally, ablative therapy may increase the rate of ulcer healing at 1 year (RR 1.79, 95% CI 1.16 727 

to 2.76), but the evidence is very uncertain. The panel also noted a possible reduction in ulcer 728 



recurrences at 1 year (RR 0.69, 95% CI, 0.42 to 1.13) and 2 years (RR 0.39, 95% CI, 0.18 to 0.81) with 729 

ablation compared to conservative management. 730 

Ablation therapy may result in improved symptoms at 6 weeks (VCSS score MD 2.1 points lower, 731 

95% CI, 2.94 lower to 1.26 lower) and QoL at 12 months (EQ-ED-5L Health Scale MD 1.1 points 732 

higher, 95% CI, 2.4 lower to 4.6 higher).  733 

The data on procedure-related adverse events reported for Recommendations 2.1 and 3.1 also 734 

applies for this patient population. 735 

In all the studies, patients with incompetent perforator veins were a subset of the larger CVD 736 

patient population. Additionally, as discussed previously, the 2 RCTs have serious concerns with 737 

indirectness because many patients in the comparison groups subsequently received ablation 738 

therapy along with treatment of other segments of superficial reflux, as well as the subulcer venous 739 

plexus.  740 

Other considerations  741 

Out of pocket expenses are not necessarily prohibitive for patients, and reimbursement covers 742 

most expenses for healthcare providers. However, pre-authorization is often required and although 743 

Medicare/Medicaid cover most ablation procedures, they do not cover compression therapy.  744 

Venous ablation techniques are generally easy to learn for clinicians and training is accessible. 745 

Patients who place a high value on the possible reduction in time to ulcer healing are more likely to 746 

choose ablative interventions.  747 

 748 



Conclusions and research needs for this recommendation 749 

The panel determined there is likely benefit to ablation therapy combined with conservative therapy 750 

compared to conservative therapy alone in patients with perforator vein reflux associated with 751 

ulcers, with low certainty in the evidence. 752 

Dedicated studies addressing perforator reflux only in patients whose axial veins have already been 753 

addressed or are free of reflux need to be performed, along with comparison of different modalities 754 

for perforator ablation.  755 

 756 

Recommendation 6.2 757 

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

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

Summary of the evidence 760 

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

Benefits, harms, and burden 762 

As reported previously, ablation therapy may result in improved symptoms at 6 weeks and QoL at 763 

12 months. However, these data were exclusively derived from patients with venous ulceration(s), 764 

the panel could not generalize recommendations to patients with lower severity CVD without 765 

ulceration(s). 766 

Conclusions and research needs for this recommendation 767 

There is a considerable knowledge gap regarding the use of ablation therapy to treat perforator 768 

reflux without associated ulcer(s). Future studies should examine the feasibility and efficacy of 769 

treatment of perforator reflux without associated ulcer(s). 770 



 771 

7. In patients with symptomatic CVD with severe deep venous stenosis of the 772 

iliocaval segment, should venoplasty or stenting plus conservative management 773 

be performed rather than conservative management alone? 774 

 775 

Recommendation 7.1 776 

In patients with symptomatic chronic deep vein obstruction/stenosis, the SCAI guideline 777 

panel suggests venoplasty or stenting of iliocaval veins plus conservative management rather 778 

than conservative management alone (conditional recommendation, low certainty of 779 

evidence). 780 

 781 

Remarks:  Patients may reasonably decline venoplasty or stenting if they place a higher value on 782 

avoiding potential procedural adverse events and a lower value on potential reduction of 783 

discomfort or improvement of symptoms. Diagnosis and vessel sizing can be aided with the use of 784 

intravascular imaging. 785 

 786 

Summary of the evidence 787 

In patients with symptomatic Iliocaval obstruction (such as May-Thurner’s syndrome), stenting may 788 

be performed despite uncertainty about the potential benefits and harms from RCT and NRS data. 789 

Much of the available literature is observational. RCTs are limited to one small study conducted in 790 

207 patients with C3-C6 disease.61 Of those 207 patients, only 51 limbs were eligible and had 791 

anatomy suitable for randomization. The results were consistent with several NRSs, reporting on 792 

procedural success and symptom improvement over an 11.8 months (mean) follow-up period.  793 



The panel discussed whether to develop separate recommendations for patients with post-794 

thrombotic versus those without post-thrombotic disease. The RCT combines these groups, and 795 

thus such distinctions could not be made.  796 

 797 

Benefits, harms, and burden 798 

The single RCT was conducted in patients who had already failed a concerted trial of conservative 799 

therapy, which is commonly used as an initial therapy. The results demonstrated a possible 800 

increase in wound healing rates (90% in the stent group vs 40% for conservative therapy) and 801 

possible improvement in symptoms (VCSS MD 7 lower after stenting vs 1 lower in the group 802 

receiving usual care). Likewise, iliocaval stenting may lead to improved QoL as assessed on a scale 803 

of 0 (complete disability) to 100 (least disability) by the 36-Item Short Form Health Survey (SF-804 

36)(median 180-day  score 85.0 vs. 59.8 for BMT).  805 

Longer-term benefits and harms were not measured in the studies; case reports have noted very 806 

serious adverse events such as embolization from incorrectly placed stents and 807 

restenosis/occlusion. Adverse periprocedural events reported in the RCT included transient back 808 

pain (25%) and access site hematoma (4%).  809 

Other considerations 810 

The cost of treatment may differ significantly based on setting, and reimbursement in an office-811 

based laboratory (OBL) may not cover all expenses for the healthcare provider. 812 

Medicare/Medicaid generally cover the procedure, although some challenges have been observed 813 

in Medicare Advantage coverage based on setting. Coverage policies are siloed and sites of service 814 

are affected differently.  815 

There is an operator-dependent learning curve, and the clinical and technical expertise of the 816 

clinician may have an impact on outcomes.  817 



The panel agreed that the procedure is generally acceptable to patients, feasible to perform for 818 

clinicians, and that safety has improved in recent years. Indications for the procedure are not 819 

universally agreed upon and should be individualized based on clinical presentation and severity of 820 

stenosis. Shared decision-making regarding the balance of short and medium-term symptom 821 

improvement and QoL versus the low certainty regarding the potential longer-term adverse events 822 

due to stent occlusions is important. The panel felt that there may be an overuse of iliocaval venous 823 

stenting in patients with questionable indication; institutional/OBL quality assurance case reviews 824 

are needed. 825 

Conclusions and research needs for this recommendation 826 

Iliocaval stenting may offer short- to medium-term symptom and QoL improvement for patients in 827 

which conservative management has failed. Additional RCTs with longer follow up and separation of 828 

compressive CVD from thrombotic disease will be required to clarify future recommendations.  829 

 830 

8. In patients with symptomatic CVD with deep venous obstruction/stenosis of the 831 

femoral veins, should venoplasty with or without stenting plus conservative 832 

management be performed rather than conservative therapy alone? 833 

 834 

Recommendation 8.1 835 

The SCAI guideline panel makes no recommendation regarding venoplasty with or without 836 

stenting plus conservative management compared to conservative management alone in 837 

patients with post-thrombotic chronic isolated femoral vein disease (no recommendation, 838 

knowledge gap). 839 



Summary of the evidence 840 

Evidence regarding femoral vein intervention in patients with post-thrombotic syndrome (PTS) is 841 

very limited and generally includes femoral vein intervention performed concomitantly with iliac or 842 

ilio-caval stenting. 843 

The panel reviewed 2 NRSs in which femoral venoplasty was performed in addition to adjacent iliac 844 

vein stenting.66,67 One NRS assessed the impact of endovascular iliofemoral venous stenting versus 845 

elastic compression (EC) at 30-40 mmHg in patients with PTS.66 The other single-center NRS 846 

evaluated the feasibility and efficacy of endovascular stenting in patients with PTS.67 847 

Benefits, harms, and burden 848 

Patients undergoing endovascular procedures were not compared directly to patients receiving 849 

conservative therapy alone, and the data from the 2 studies could not be synthesized quantitatively. 850 

The panel felt that the reported outcomes of symptom improvement and QoL were insufficient to 851 

support a recommendation for those with isolated femoral vein disease. 852 

Conclusions and research needs for this recommendation 853 

The panel recognizes femoral venoplasty with or without stenting as a knowledge gap, and, 854 

therefore, chooses not to provide any recommendation.  855 

Further studies are needed to evaluate the value of venoplasty with or without stenting in this 856 

population to improve venous flow and symptoms. Post-thrombotic narrowing of the common 857 

femoral vein is another area for further investigation. 858 

 859 

Recommendation 8.2 860 

 861 



The SCAI guideline panel makes no recommendation regarding venoplasty with or without 862 

stenting plus conservative management compared to conservative management alone in 863 

patients with post-thrombotic chronic isolated common femoral vein disease (no 864 

recommendation, knowledge gap). 865 

Summary of the evidence 866 

In patients with PTS, evidence regarding common femoral vein venoplasty with or without stenting 867 

is likewise very limited and consists of study populations in which common femoral vein venoplasty 868 

with or without stenting is performed concomitantly with iliac or iliocaval stenting.66,67  869 

Because common femoral vein venoplasty with or without stenting has been reported more 870 

frequently in the literature than femoral vein intervention, the panel felt that it should be given a 871 

separate consideration from an isolated femoral vein intervention.  872 

Benefits, harms, and burden 873 

The available data on symptom improvement and QoL were sparse and not synthesized 874 

quantitatively; the panel determined that the evidence is insufficient to support a recommendation 875 

for those with post-thrombotic chronic isolated common femoral vein disease 876 

Conclusions and research needs for this recommendation 877 

The panel recognizes common femoral vein venoplasty with or without stenting as a knowledge gap 878 

and decided not to provide any recommendation. A randomized trial evaluating venoplasty and 879 

stenting of the common femoral vein in post-thrombotic patients could provide useful insight for 880 

clinicians. 881 

 882 



Discussion 883 

These guidelines add clarity to a field which is commonly guided by observational and retrospective 884 

studies. With the increased prevalence of venous procedures in recent years, SCAI leadership 885 

recognized the need for recommendations to aid health care providers, interventional cardiologists, 886 

patients, and payors in making choices about different management strategies.  887 

To assure the highest level of transparency, the SCAI guideline panel, consisting of experienced 888 

methodologists and experts in the fields of venous disease, employed the GRADE approach to 889 

develop a series of clinical questions and outcomes. Each clinical question was subjected to a 890 

prioritization process and addressed by a technical review panel. The technical review findings 891 

informed judgements by the guideline panel to develop each recommendation. The strength of the 892 

recommendation was driven by the certainty in the evidence for patient-important benefits and 893 

harms, as well as systematic consideration of values, resource use, acceptability, feasibility, and 894 

equity. 895 

Data from 9 RCTs that evaluated ulcer healing and 3 trials that evaluated discomfort supported the 896 

panel’s decision to suggest compression therapy rather than no compression for patients with 897 

symptomatic varicose veins. For patients with venous ulcer disease, the panel made a strong 898 

recommendation for compression. Stronger grades of compression may be preferable in ulcer 899 

disease. 900 

The panel agreed on a conditional recommendation for ablation therapy of the GSV due to faster 901 

and more complete ulcer healing rates, with low adverse event rates. Non-thermal ablation of 902 

below-the-knee segments was suggested to reduce the risk of nerve injury. While data on the 903 

accessory GSV and perforator vein was more indirect, leading to a lower certainty in the evidence, 904 

the panel agreed on conditional recommendations in favor of ablation therapy in these populations. 905 



If present, saphenous vein reflux should be ablated first. There was no data to support a 906 

recommendation for or against perforator ablation for non-ulcer disease, therefore the panel 907 

recognizes a knowledge gap in that population. 908 

For patients with symptomatic varicose veins in the absence of axial vein reflux, as well as those 909 

who still have ongoing symptoms despite ablation of axial vein reflux, the panel agreed that 910 

sclerotherapy may lead to improvement in symptoms and QoL. However, there is additional risk of 911 

procedure-related adverse events, including DVT and thrombophlebitis, with sclerotherapy 912 

compared to conservative management alone. This led to a conditional recommendation in favor of 913 

foam sclerotherapy for patients with symptomatic varicose veins without axial vein reflux.  914 

The panel found no direct data comparing phlebectomy in patients with symptomatic varicose 915 

veins versus conservative management, but the potential for faster resolution of varicose veins and 916 

lower recurrence rates in patients led to a conditional recommendation in favor of phlebectomy 917 

despite the indirectness of the study populations. The lack of data for phlebectomy for venous ulcer 918 

disease was acknowledged and thus no recommendation was given. 919 

Despite an increase in iliocaval venous stenting for obstructive disease over the past two decades, 920 

the panel was not able to find prospective long-term follow-up data. One small RCT found improved 921 

symptoms amongst C3-C6 patients following stenting. As both post-thrombotic and non-922 

thrombotic patients were included, the panel suggests venoplasty or stenting of iliocaval veins 923 

rather than conservative management alone, but could not offer separate recommendations for 924 

patients with post-thrombotic disease versus those without. 925 

There was very little data on femoral vein intervention in post-thrombotic patients, which prompted 926 

the panel to recognize venoplasty in these patients as a knowledge gap. While intervention to the 927 

common femoral vein in post-thrombotic disease has been reported more commonly within the 928 



literature, insufficient evidence prompted the panel to also recognize common femoral vein post-929 

thrombotic disease intervention as a knowledge gap. 930 

 These guidelines represent the most comprehensive effort by SCAI to synthesize and interpret the 931 

evidence supporting CVD interventions in a variety of clinical scenarios. The panel has also 932 

formulated algorithms on the management of C2-C4 and ulcer disease. 933 

For most of the prioritized scenarios, evidence regarding the intervention carries some degree of 934 

uncertainty. The panel recognizes that RCTs would likely provide higher certainty in the potential 935 

consequences of treatment decisions for many of these patients. The recommendations of the 936 

panel are based on available data, which is sometimes indirect, imprecise, or at some risk of bias. 937 

These limitations are described in further detail in the accompanying technical review. (CITE) The 938 

decision to perform a venous intervention on any patient for any clinical scenario should be highly 939 

individualized and should include the patient’s needs and values. 940 

We hope that future clinical trials will support updates to these guidelines. 941 

Acknowledgements 942 

  943 



 944 

References 945 

 946 

1. Committee on Standards for Developing Trustworthy Clinical Practice Guidelines, Board on 947 
Health Care Services, Institute of Medicine. Clinical Practice Guidelines We Can Trust. (Graham R, 948 
Mancher M, Wolman DM, Greenfield S, Steinberg E, eds.). National Academies Press; 2011:13058. 949 
doi:10.17226/13058 950 

2. Qaseem A. Guidelines International Network: Toward International Standards for Clinical 951 
Practice Guidelines. Ann Intern Med. 2012;156(7):525. doi:10.7326/0003-4819-156-7-201204030-952 
00009 953 

3. Schünemann HJ, Wiercioch W, Etxeandia I, et al. Guidelines 2.0: systematic development of 954 
a comprehensive checklist for a successful guideline enterprise. Can Med Assoc J. 955 
2014;186(3):E123-E142. doi:10.1503/cmaj.131237 956 

4. Guyatt GH, Oxman AD, Vist GE, et al. GRADE: an emerging consensus on rating quality of 957 
evidence and strength of recommendations. BMJ. 2008;336(7650):924-926. 958 
doi:10.1136/bmj.39489.470347.AD 959 

5. Guyatt G, Oxman AD, Akl EA, et al. GRADE guidelines: 1. Introduction—GRADE evidence 960 
profiles and summary of findings tables. J Clin Epidemiol. 2011;64(4):383-394. 961 
doi:10.1016/j.jclinepi.2010.04.026 962 

6. Eberhardt RT, Raffetto JD. Chronic Venous Insufficiency. Circulation. 2014;130(4):333-346. 963 
doi:10.1161/CIRCULATIONAHA.113.006898 964 

7. Meissner MH, Gloviczki P, Bergan J, et al. Primary chronic venous disorders. J Vasc Surg. 965 
2007;46(6):S54-S67. doi:10.1016/j.jvs.2007.08.038 966 

8. Pocock ES, Alsaigh T, Mazor R, Schmid-Schönbein GW. Cellular and molecular basis of 967 
Venous insufficiency. Vasc Cell. 2014;6(1):24. doi:10.1186/s13221-014-0024-5 968 

9. Mansilha A, Sousa J. Pathophysiological Mechanisms of Chronic Venous Disease and 969 
Implications for Venoactive Drug Therapy. Int J Mol Sci. 2018;19(6):1669. 970 
doi:10.3390/ijms19061669 971 

10. Pannier F, Rabe E. Progression in venous pathology. Phlebol J Venous Dis. 972 
2015;30(1_suppl):95-97. doi:10.1177/0268355514568847 973 

11. Pappas PJ, Lakhanpal S, Nguyen KQ, Vanjara R. The Center for Vein Restoration Study on 974 
presenting symptoms, treatment modalities, and outcomes in Medicare-eligible patients with 975 
chronic venous disorders. J Vasc Surg Venous Lymphat Disord. 2018;6(1):13-24. 976 
doi:10.1016/j.jvsv.2017.08.018 977 



12. Wrona M, Jöckel KH, Pannier F, Bock E, Hoffmann B, Rabe E. Association of Venous 978 
Disorders with Leg Symptoms: Results from the Bonn Vein Study 1. Eur J Vasc Endovasc Surg Off J 979 
Eur Soc Vasc Surg. 2015;50(3):360-367. doi:10.1016/j.ejvs.2015.05.013 980 

13. Evans CJ, Fowkes FG, Ruckley CV, Lee AJ. Prevalence of varicose veins and chronic venous 981 
insufficiency in men and women in the general population: Edinburgh Vein Study. J Epidemiol 982 
Community Health. 1999;53(3):149-153. doi:10.1136/jech.53.3.149 983 

14. Criqui MH. Chronic Venous Disease in an Ethnically Diverse Population: The San Diego 984 
Population Study. Am J Epidemiol. 2003;158(5):448-456. doi:10.1093/aje/kwg166 985 

15. Carradice D, Mazari F a. K, Samuel N, Allgar V, Hatfield J, Chetter IC. Modelling the effect of 986 
venous disease on quality of life. Br J Surg. 2011;98(8):1089-1098. doi:10.1002/bjs.7500 987 

16. Beebe-Dimmer JL, Pfeifer JR, Engle JS, Schottenfeld D. The epidemiology of chronic venous 988 
insufficiency and varicose veins. Ann Epidemiol. 2005;15(3):175-184. 989 
doi:10.1016/j.annepidem.2004.05.015 990 

17. da Silva A, Widmer LK, Martin H, Mall T, Glaus L, Schneider M. Varicose veins and chronic 991 
venous insufficiency. VASA Z Gefasskrankheiten. 1974;3(2):118-125. 992 

18. Nelzén O, Bergqvist D, Lindhagen A. Venous and non-venous leg ulcers: clinical history and 993 
appearance in a population study. Br J Surg. 1994;81(2):182-187. doi:10.1002/bjs.1800810206 994 

19. Robertson L, Evans C, Fowkes FGR. Epidemiology of chronic venous disease. Phlebol J 995 
Venous Dis. 2008;23(3):103-111. doi:10.1258/phleb.2007.007061 996 

20. Robertson LA, Evans CJ, Lee AJ, Allan PL, Ruckley CV, Fowkes FGR. Incidence and Risk 997 
Factors for Venous Reflux in the General Population: Edinburgh Vein Study. Eur J Vasc Endovasc 998 
Surg. 2014;48(2):208-214. doi:10.1016/j.ejvs.2014.05.017 999 

21. Salim S, Machin M, Patterson BO, Onida S, Davies AH. Global Epidemiology of Chronic 1000 
Venous Disease: A Systematic Review With Pooled Prevalence Analysis. Ann Surg. 1001 
2021;274(6):971-976. doi:10.1097/SLA.0000000000004631 1002 

22. Chi YW, Raffetto JD. Venous leg ulceration pathophysiology and evidence based treatment. 1003 
Vasc Med. 2015;20(2):168-181. doi:10.1177/1358863X14568677 1004 

23. Maddox D. Effects of venous leg ulceration on patients’ quality of life. Nurs Stand. 1005 
2012;26(38):42-49. doi:10.7748/ns2012.05.26.38.42.c9111 1006 

24. Rice JB, Desai U, Cummings AKG, Birnbaum HG, Skornicki M, Parsons N. Burden of venous 1007 
leg ulcers in the United States. J Med Econ. 2014;17(5):347-356. 1008 
doi:10.3111/13696998.2014.903258 1009 

25. Labropoulos N, Tiongson J, Pryor L, et al. Definition of venous reflux in lower-extremity veins. 1010 
J Vasc Surg. 2003;38(4):793-798. doi:10.1016/s0741-5214(03)00424-5 1011 

26. Goldman MP, Fronek A. Anatomy and pathophysiology of varicose veins. J Dermatol Surg 1012 
Oncol. 1989;15(2):138-145. doi:10.1111/j.1524-4725.1989.tb03020.x 1013 



27. May R, Thurner J. The Cause of the Predominantly Sinistral Occurrence of Thrombosis of the 1014 
Pelvic Veins. Angiology. 1957;8(5):419-427. doi:10.1177/000331975700800505 1015 

28. Kibbe MR, Ujiki M, Goodwin AL, Eskandari M, Yao J, Matsumura J. Iliac vein compression in 1016 
an asymptomatic patient population. J Vasc Surg. 2004;39(5):937-943. 1017 
doi:10.1016/j.jvs.2003.12.032 1018 

29. Mayberry JC, Moneta GL, Taylor LM, Porter JM. Fifteen-year results of ambulatory 1019 
compression therapy for chronic venous ulcers. Surgery. 1991;109(5):575-581. 1020 

30. Uhl JF, Benigni JP, Chahim M, Fréderic D. Prospective randomized controlled study of patient 1021 
compliance in using a compression stocking: Importance of recommendations of the practitioner 1022 
as a factor for better compliance. Phlebol J Venous Dis. 2018;33(1):36-43. 1023 
doi:10.1177/0268355516682886 1024 

31. Spreafico G, Kabnick L, Berland TL, et al. Laser Saphenous Ablations in More Than 1,000 1025 
Limbs With Long-Term Duplex Examination Follow-Up. Ann Vasc Surg. 2011;25(1):71-78. 1026 
doi:10.1016/j.avsg.2010.09.005 1027 

32. Attaran RR, Carr JG. Chronic Venous Disease of the Lower Extremities: A State-of-the Art 1028 
Review. J Soc Cardiovasc Angiogr Interv. 2023;2(1):100538. doi:10.1016/j.jscai.2022.100538 1029 

33. Deijen CL, Schreve MA, Bosma J, et al. Clarivein mechanochemical ablation of the great 1030 
and small saphenous vein: Early treatment outcomes of two hospitals. Phlebology. 2016;31(3):192-1031 
197. doi:10.1177/0268355515600573 1032 

34. Guex JJ, Allaert FA, Gillet JL, Chleir F. Immediate and midterm complications of 1033 
sclerotherapy: report of a prospective multicenter registry of 12,173 sclerotherapy sessions. 1034 
Dermatol Surg Off Publ Am Soc Dermatol Surg Al. 2005;31(2):123-128; discussion 128. 1035 
doi:10.1111/j.1524-4725.2005.31030 1036 

35. Neglén P, Hollis KC, Olivier J, Raju S. Stenting of the venous outflow in chronic venous 1037 
disease: Long-term stent-related outcome, clinical, and hemodynamic result. J Vasc Surg. 1038 
2007;46(5):979-990.e1. doi:10.1016/j.jvs.2007.06.046 1039 

36. Razavi MK, Jaff MR, Miller LE. Safety and Effectiveness of Stent Placement for Iliofemoral 1040 
Venous Outflow Obstruction: Systematic Review and Meta-Analysis. Circ Cardiovasc Interv. 1041 
2015;8(10). doi:10.1161/CIRCINTERVENTIONS.115.002772 1042 

37. Prabhakar AM, Misono AS, Sheth RA, et al. Changing Medicare Utilization of Minimally 1043 
Invasive Procedures for the Treatment of Chronic Venous Insufficiency. J Vasc Interv Radiol. 1044 
2017;28(6):818-824. doi:10.1016/j.jvir.2017.02.034 1045 

38. Guyatt GH, Oxman AD, Kunz R, et al. GRADE guidelines: 2. Framing the question and 1046 
deciding on important outcomes. J Clin Epidemiol. 2011;64(4):395-400. 1047 
doi:10.1016/j.jclinepi.2010.09.012 1048 

39. Balshem H, Helfand M, Schünemann HJ, et al. GRADE guidelines: 3. Rating the quality of 1049 
evidence. J Clin Epidemiol. 2011;64(4):401-406. doi:10.1016/j.jclinepi.2010.07.015 1050 



40. Szerlip M, Al-Azizi K, Alasnag M, et al. SCAI Publications Committee Manual of Standard 1051 
Operating Procedures: 2022 Update. J Soc Cardiovasc Angiogr Interv. 2022;1(4):100389. 1052 
doi:10.1016/j.jscai.2022.100389 1053 

41. Schünemann HJ, Al-Ansary LA, Forland F, et al. Guidelines International Network: Principles 1054 
for Disclosure of Interests and Management of Conflicts in Guidelines. Ann Intern Med. 1055 
2015;163(7):548-553. doi:10.7326/M14-1885 1056 

42. Page MJ, McKenzie JE, Bossuyt PM, et al. The PRISMA 2020 statement: an updated guideline 1057 
for reporting systematic reviews. BMJ. Published online March 29, 2021:n71. doi:10.1136/bmj.n71 1058 

43. Morrell CJ, Walters SJ, Dixon S, et al. Cost effectiveness of community leg ulcer clinics: 1059 
randomised controlled trial. BMJ. 1998;316(7143):1487-1491. doi:10.1136/bmj.316.7143.1487 1060 

44. O’Brien JF, Grace PA, Perry IJ, Hannigan A, Clarke Moloney M, Burke PE. Randomized clinical 1061 
trial and economic analysis of four-layer compression bandaging for venous ulcers. Br J Surg. 1062 
2003;90(7):794-798. doi:10.1002/bjs.4167 1063 

45. Rubin JR, Alexander J, Plecha EJ, Marman C. Unna’s boot vs polyurethane foam dressings for 1064 
the treatment of venous ulceration. A randomized prospective study. Arch Surg Chic Ill 1960. 1065 
1990;125(4):489-490. doi:10.1001/archsurg.1990.01410160075016 1066 

46. Taylor AD, Taylor RJ, Marcuson RW. Prospective Comparison of Healing Rates and Therapy 1067 
Costs for Conventional and Four-Layer High-Compression Bandaging Treatments of Venous Leg 1068 
Ulcers. Phlebol J Venous Dis. 1998;13(1):20-24. doi:10.1177/026835559801300105 1069 

47. Wong I. Wong IK. Chapter 3: Methods. Comparison of Four-Layer Compression Bandage, 1070 
Short-Stretch Compression Bandage, and Usual Care in the Treatment of Venous Ulcer for Older 1071 
People in the community (PhD thesis)2008:63-124. 1072 

48. Wong I. Chapter 3: Methods. Comparison of Four-Layer Compression Bandage, Short-1073 
Stretch Compression Bandage, and Usual Care in the Treatment of Venous Ulcer for Older People in 1074 
the Community (PhD Thesis). Chinese University of Hong Kong (Hong Kong); 2008. 1075 

49. Wong IKY, Andriessen A, Charles HE, et al. Randomized controlled trial comparing 1076 
treatment outcome of two compression bandaging systems and standard care without 1077 
compression in patients with venous leg ulcers. J Eur Acad Dermatol Venereol JEADV. 1078 
2012;26(1):102-110. doi:10.1111/j.1468-3083.2011.04327.x 1079 

50. Kikta MJ, Schuler JJ, Meyer JP, et al. A prospective, randomized trial of Unna’s boots versus 1080 
hydroactive dressing in the treatment of venous stasis ulcers. J Vasc Surg. 1988;7(3):478-483. 1081 

51. Cardoso LV, de Fátima Guerreiro Godoy M, Czorny RCN, Pereira de Godoy JM. Using 1082 
bioelectrical impedance analysis to compare the treatment of edema with the Unna’s boot and 1083 
noncompression in individuals with venous ulcers. J Vasc Nurs Off Publ Soc Peripher Vasc Nurs. 1084 
2019;37(1):58-63. doi:10.1016/j.jvn.2018.11.003 1085 

52. Kankam HKN, Lim CS, Fiorentino F, Davies AH, Gohel MS. A Summation Analysis of 1086 
Compliance and Complications of Compression Hosiery for Patients with Chronic Venous Disease 1087 



or Post-thrombotic Syndrome. Eur J Vasc Endovasc Surg. 2018;55(3):406-416. 1088 
doi:10.1016/j.ejvs.2017.11.025 1089 

53. Gohel MS, Heatley F, Liu X, et al. A Randomized Trial of Early Endovenous Ablation in Venous 1090 
Ulceration. N Engl J Med. 2018;378(22):2105-2114. doi:10.1056/NEJMoa1801214 1091 

54. Abdelgawad MS, El-Shafei AM, Sharaf El-Din HA, et al. Radiofrequency ablation for 1092 
markedly incompetent perforators versus compression therapy in the management of post-1093 
phelebtic venous ulcers: A randomized controlled trial. Vascular. 2022;30(2):357-364. 1094 
doi:10.1177/17085381211010022 1095 

55. Alden PB, Lips EM, Zimmerman KP, et al. Chronic Venous Ulcer: Minimally Invasive 1096 
Treatment of Superficial Axial and Perforator Vein Reflux Speeds Healing and Reduces Recurrence. 1097 
Ann Vasc Surg. 2013;27(1):75-83. doi:10.1016/j.avsg.2012.06.002 1098 

56. Todd K, Wright D. The VANISH-2 study: a randomized, blinded, multicenter study to evaluate 1099 
the efficacy and safety of polidocanol endovenous microfoam 0.5% and 1.0% compared with 1100 
placebo for the treatment of saphenofemoral junction incompetence. 2014;29(9):608-618. 1101 
doi:10.1177/0268355513497709 1102 

57. King JT, O’Byrne M, Vasquez M, et al. Treatment of Truncal Incompetence and Varicose Veins 1103 
with a Single Administration of a New Polidocanol Endovenous Microfoam Preparation Improves 1104 
Symptoms and Appearance. Eur J Vasc Endovasc Surg. 2015;50(6):784-793. 1105 
doi:10.1016/j.ejvs.2015.06.111 1106 

58. Gibson K, Wright D, Rush J, Suplick G, Evans E. Paper 5.2: Validating VeinesQOL/SYM: 1107 
measuring changes following endovenous microfoam ablation of the great saphenous vein. 1108 
Phlebology. 2010;25(6):308-309. 1109 

59. Abramowitz I. The treatment of varicose veins in pregnancy by empty vein compressive 1110 
sclerotherapy. South Afr Med J Suid-Afr Tydskr Vir Geneeskd. 1973;47(14):607-610. 1111 

60. De Roos KP, Nieman FHM, Neumann HAM. Ambulatory Phlebectomy Versus Compression 1112 
Sclerotherapy: Results of a Randomized Controlled Trial. Dermatol Surg. 2003;29(3):221-226. 1113 
doi:10.1046/j.1524-4725.2003.29053.x 1114 

61. Belcaro G, Cesarone M, Di Renzo A, et al. Foam-sclerotherapy, surgery, sclerotherapy, and 1115 
combined treatment for varicose veins: a 10-year, prospective, randomized, controlled, trial 1116 
(VEDICO trial). 2003;54(3):307-315. doi:10.1177/000331970305400306 1117 

62. Carradice D, Mekako AI, Mazari FAK, Samuel N, Hatfield J, Chetter IC. Randomized clinical 1118 
trial of endovenous laser ablation compared with conventional surgery for great saphenous 1119 
varicose veins. Br J Surg. 2011;98(4):501-510. doi:10.1002/bjs.7394 1120 

63. Rass K. Comparable Effectiveness of Endovenous Laser Ablation and High Ligation With 1121 
Stripping of the Great Saphenous Vein: Two-Year Results of a Randomized Clinical Trial (RELACS 1122 
Study). Arch Dermatol. 2012;148(1):49. doi:10.1001/archdermatol.2011.272 1123 

64. Rasmussen LH, Lawaetz M, Bjoern L, Vennits B, Blemings A, Eklof B. Randomized clinical 1124 
trial comparing endovenous laser ablation, radiofrequency ablation, foam sclerotherapy and 1125 



surgical stripping for great saphenous varicose veins. Br J Surg. 2011;98(8):1079-1087. 1126 
doi:10.1002/bjs.7555 1127 

65. Rossi F, Kambara A, Izukawa N, et al. Randomized double-blinded study comparing medical 1128 
treatment versus iliac vein stenting in chronic venous disease. 2018;6(2):183-191. 1129 
doi:10.1016/j.jvsv.2017.11.003 1130 

66. Yin M, Shi H, Ye K, et al. Clinical Assessment of Endovascular Stenting Compared with 1131 
Compression Therapy Alone in Post-thrombotic Patients with Iliofemoral Obstruction. Eur J Vasc 1132 
Endovasc Surg. 2015;50(1):101-107. doi:10.1016/j.ejvs.2015.03.029 1133 

67. Falcoz MT, Falvo N, Aho-Glélé S, et al. Endovascular stent placement for chronic post-1134 
thrombotic symptomatic ilio-femoral venous obstructive lesions: a single-center study of safety, 1135 
efficacy and quality-of-life improvement. Quant Imaging Med Surg. 2016;6(4):342-352. 1136 
doi:10.21037/qims.2016.07.07 1137 

 1138 

  1139 



 

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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