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Abstract 74 

The Society for Vascular Surgery (SVS), the American Venous Forum (AVF) and the American 75 

Vein and Lymphatic Society (AVLS) collaborated to update the 2011 SVS/AVF clinical practice 76 

guidelines and provide new evidence-based recommendations on critical issues affecting the care 77 

of patients with varicose veins. Each recommendation is based on a recent, independent 78 

systematic review and meta-analysis of the diagnostic tests and treatments options for patients 79 

with lower extremity varicose veins. Part I. of the guidelines includes evidence-based 80 

recommendations on the evaluation of CEAP (Clinical Class, Etiology, Anatomy, Pathology) 81 

Class 2 varicose vein patients with duplex scanning and other diagnostic tests, on open surgical 82 

treatment (ligation and stripping) versus endovenous ablation techniques, on thermal versus non-83 

thermal ablations of the superficial truncal veins and on the management of incompetent 84 

perforating veins in CEAP Class 2 disease. We also made recommendations on the concomitant 85 

vs staged treatment of varicose tributaries using phlebectomy, liquid or foam sclerotherapy (with 86 

physician compounded foam or commercially prepared polidocanol endovenous microfoam) in 87 

patients who undergo ablation of incompetent superficial truncal veins. 88 

 89 

Keywords: Guidelines; Varicose veins; Venous insufficiency; Endovascular; Endovenous; 90 

Laser; Radiofrequency; Ablation; Cyanoacrylate; Sclerotherapy,  Mechanico-chemical Ablation; 91 

Polidocanol Endovenous Microfoam. 92 

 93 

Abbreviations: AAGSV, Anterior accessory great saphenous vein; AVLS, American Vein and 94 

Lymphatic Society; ACCP , American College of Chest Physicians; AK, above the knee; 95 

ASVAL, ablation sélective des varices sous anesthésie locale (ie, ambulatory selective varicose 96 
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vein ablation under local anesthesia); AVF, American Venous Forum; AVVQ, Aberdeen 97 

Varicose Vein Questionnaire; BK, below the knee; CAGR, Compound Annual Growth Rate; 98 

CHIVA, cure conservatrice et hémodynamique de l’insuffisance veineuse en ambulatoire (ie, 99 

ambulatory conservative hemodynamic treatment of varicose veins); ambulatory conservative 100 

hemodynamic treatment of varicose veins); CI, confidence interval; CIVIQ, Chronic Venous 101 

Insufficiency Quality of life questionnaire; CT, computed tomography; CVI, chronic venous 102 

insufficiency; CVD, chronic venous disease; DU, duplex ultrasound; DVT, deep venous 103 

thrombosis; EVLA, endovenous laser ablation; FDA, U.S. Food and Drug Administration; FS, 104 

foam sclerotherapy; GRADE, Grading of Recommendations, Assessment, Development, and 105 

Evaluation; GSV, great saphenous vein; HHD, hand-held continuous-wave Doppler; HL&S, 106 

high ligation and stripping; ICP, intermittent compression pump; IPV, incompetent perforating 107 

vein; IVC, inferior vena cava; IVUS, intravascular ultrasonography; MR, magnetic resonance; 108 

ms, millisecond; OR, odds ratio; PAGSV, posterior accessory great saphenous vein; PCD, point-109 

of-care portable color Doppler ultrasound; PE, pulmonary embolism; PEM, polidocanol 110 

endovenous microfoam; PIN, perforate invaginate (stripping); PRO, patient-reported outcome; 111 

PTFE, polytetrafluoroethylene; QALY, quality-adjusted life-year; QoL, quality of life; s, second; 112 

RCT, randomized controlled trial; REVAS, recurrent varicose veins after surgery; RF, 113 

radiofrequency; RFA, radiofrequency ablation; RR, relative risk; SEPS, subfascial endoscopic 114 

perforator surgery; SF-36, Short-Form 36-Item Health Survey; SFJ, saphenofemoral junction; 115 

SPJ, saphenopopliteal junction; SSV, small saphenous vein; STS, sodium tetradecyl sulfate; 116 

SVM, Society for Vascular Medicine; SVS, Society for Vascular Surgery; TIPP, transilluminated 117 

powered phlebectomy; TP, thigh perforator; UIP, International Union of Phlebology; US, 118 

ultrasound; VAS, visual analog scale; VCSS, Venous Clinical Severity Score; VEINES (VEnous 119 
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INsufficiency Epidemiological and Economic Study)-QOL/Sym, VEINES Quality of Life 120 

questionnaire; VTE, venous thromboembolism 121 
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Summary of Recommendations 123 

Guideline 1. 124 

1.1. For patients with chronic venous disease of the lower extremities we recommend 125 

Duplex ultrasound scanning as the diagnostic test of choice to evaluate for venous 126 

reflux. 127 

Level of recommendation: Grade 1 (Strong), Quality of Evidence: B (Moderate) 128 

 129 

Implementation remarks of recommendation 1.1: 130 

1.1.a. Reflux is defined as a minimum value greater than 500 ms of reversed flow in 131 

the superficial truncal veins (great saphenous vein, small saphenous vein, anterior 132 

accessory great saphenous vein, posterior accessory great saphenous vein) as well as 133 

in the tibial, deep femoral, and the perforating veins. A minimum value greater than 134 

1 sec reversed flow is diagnostic of reflux in the common femoral, femoral, and 135 

popliteal veins. 136 

1.1.b. Axial reflux is defined as uninterrupted retrograde venous flow from the 137 

groin to the calf. Retrograde flow can be in superficial or deep veins, with or 138 

without perforating veins.  Junctional reflux is limited to the saphenofemoral or 139 

saphenopopliteal junction. Segmental reflux occurs in a portion of a superficial or 140 

deep truncal vein. 141 

1.1.c. A definition of “pathologic” perforating veins in patients with varicose veins 142 

(CEAP Clinical Class C2) includes those with an outward flow duration of >500 ms 143 

and a diameter of >3.5 mm on Duplex ultrasound.   144 

 145 
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1.2.1.  We recommend that evaluation of reflux with Duplex ultrasound be performed in an 146 

Intersocietal Accreditation Commission (IAC) or American College of Radiology (ACR) 147 

accredited vascular laboratory by a credentialed ultrasonographer, with the patient 148 

standing whenever possible. Sitting or reverse Trendelenburg position may be used if 149 

the patient cannot stand.   150 

Level of recommendation: Ungraded good practice statement. 151 

 152 

1.2.2. We recommend that for evaluation of reflux with Duplex ultrasound we use either a  153 

Valsalva maneuver or distal augmentation  to assess the common femoral vein and the 154 

saphenofemoral junction and distal augmentation with either manual compression or cuff 155 

deflation for evaluation of more distal segments. Superficial reflux must be traced to its 156 

source, including saphenous junctions, truncal or perforating veins or pelvic origin 157 

varicose veins. The study should be interpreted by a physician trained in venous duplex 158 

ultrasound interpretation. 159 

Level of recommendation: Ungraded good practice statement. 160 

 161 

1.3.1. We recommend that a complete Duplex scanning examination for venous reflux in 162 

the lower extremities include transverse grayscale images without and with transducer 163 

compression of the common femoral, the proximal, mid and distal femoral and the 164 

popliteal veins and the saphenofemoral junction, the great and the small saphenous 165 

vein.  166 

Level of recommendation: Ungraded good practice statement. 167 

 168 
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1.3.2. We recommend that a complete Duplex scanning examination for venous reflux in 169 

the lower extremities include measurement of spectral Doppler waveform using calipers.  170 

Reflux at baseline and in response to Valsalva or distal augmentation is documented in the 171 

common femoral vein and at the saphenofemoral junction, and in response to distal 172 

augmentation in the mid-femoral and popliteal vein, in the great saphenous vein at the 173 

proximal thigh and at the knee, in the anterior accessory great saphenous vein and in the 174 

small saphenous vein, at the saphenopopliteal junction or proximal calf.   175 

Level of recommendation: Ungraded good practice statement. 176 

 177 

1.3.3. We recommend that a complete duplex scanning examination for venous reflux in the 178 

lower extremities include diameter measurements in patients with the leg in the dependent 179 

position, from anterior to posterior wall, at the saphenofemoral junction, in the great 180 

saphenous vein at proximal thigh and at the knee, in the anterior accessory great 181 

saphenous  vein,  and in the small saphenous vein at the saphenopopliteal junction  or 182 

proximal calf.  Images of both normal and abnormal findings should be documented in the 183 

records of the patient. 184 

Level of recommendation: Ungraded good practice statement. 185 

 186 

1.4. We recommend the use of the 2020 upgraded Clinical Class, Etiology, Anatomy, 187 

Pathophysiology (CEAP) for classification system for chronic venous disorders. The 188 

clinical or basic CEAP classification may be used for clinical practice, and the full 189 

CEAP classification system should be used for clinical research. 190 

Level of recommendation: Ungraded good practice statement. 191 

Jo
urn

al 
Pre-

pro
of

Downloaded for Anonymous User (n/a) at Region Vastra Gotaland from ClinicalKey.com by Elsevier on October 14, 
2022. For personal use only. No other uses without permission. Copyright ©2022. Elsevier Inc. All rights reserved.



 10 

Guideline 2. 192 

2.1.1.  For patients with symptomatic varicose veins and axial reflux in the great or small 193 

saphenous vein, who are candidates for intervention, we recommend superficial venous 194 

intervention over long-term compression stockings.  195 

Level of recommendation: Grade 1 (Strong), Quality of Evidence: B (Moderate) 196 

2.1.2. For patients with symptomatic varicose veins and axial reflux in the anterior 197 

accessory or posterior accessory great saphenous vein, who are candidates for 198 

intervention, we suggest superficial venous intervention over compression stockings.  199 

Level of recommendation: Grade 2 (Weak), Quality of Evidence: C (Low to very low) 200 

2.1.3. For patients with symptomatic varicose veins and axial reflux in the superficial 201 

truncal veins, we suggest compression therapy for primary treatment if the patient’s 202 

ambulatory status and underlining medical conditions warrant a conservative 203 

approach, or if the patient prefers conservative treatment, for either a trial period 204 

or for definitive management.  205 

Level of recommendation: Grade 2 (Weak), Quality of Evidence: C (Low to very low) 206 

2.2.1. For patients with symptomatic varicose veins and axial reflux in the great saphenous 207 

vein, who are candidates for intervention, we recommend treatment with endovenous 208 

ablation over high ligation and stripping of the great saphenous vein because of less post-209 

procedure pain and morbidity as well as and an earlier return to regular activity. 210 

Level of recommendation: Grade 1 (Strong), Quality of Evidence: B (Moderate) 211 
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2.2.2. For patients with symptomatic varicose veins and axial reflux in the small saphenous 212 

vein, who are candidates for intervention, we recommend treatment with endovenous 213 

ablation over ligation and stripping of the small saphenous vein because of less post-214 

procedure pain and morbidity as well as an earlier return to regular activity. 215 

Level of recommendation: Grade 1 (Strong), Quality of Evidence: C (Low to very low)) 216 

2.2.3. For patients with symptomatic varicose veins and axial reflux in the anterior 217 

accessory or posterior accessory great saphenous vein, who are candidates for intervention, 218 

we suggest treatment with endovenous ablation, with additional phlebectomy, if needed, 219 

over ligation and stripping of the accessory great saphenous vein because of less post-220 

procedure pain and morbidity and an earlier return to regular activity. 221 

Level of recommendation: Grade 2 (Weak), Quality of Evidence: C (Low to very low) 222 

2.3.1. For patients with symptomatic varicose veins and axial reflux in the great or small 223 

saphenous vein, we recommend treatment with ligation and stripping of the saphenous vein 224 

if technology or expertise in endovenous ablation is not available, or if venous anatomy 225 

precludes endovenous treatment.  226 

Level of recommendation: Grade 1 (Strong), Quality of Evidence: B. (Moderate) 227 

2.3.2. For patients with symptomatic varicose veins and axial reflux in the anterior 228 

accessory or the posterior accessory great saphenous vein, we suggest treatment with 229 

ligation and stripping of the accessory great saphenous vein, with additional phlebectomy, 230 

if needed, if technology or expertise in endovenous ablations is not available, or if the 231 

venous anatomy precludes endovenous treatment.  232 

Jo
urn

al 
Pre-

pro
of

Downloaded for Anonymous User (n/a) at Region Vastra Gotaland from ClinicalKey.com by Elsevier on October 14, 
2022. For personal use only. No other uses without permission. Copyright ©2022. Elsevier Inc. All rights reserved.



 12 

Level of recommendation: Grade 2 (Weak), Quality of Evidence: C (Low to very low) 233 

2.4.1. For patients with symptomatic varicose veins and axial reflux in the great saphenous 234 

vein, who place a high priority on long-term outcomes of treatment (quality of life and 235 

recurrence), we suggest treatment with endovenous laser ablation, radiofrequency ablation, 236 

high ligation and stripping over physician-compounded ultrasound guided foam 237 

sclerotherapy. Level of recommendation: Grade 2 (Weak) Quality of Evidence: B 238 

(Moderate) 239 

2.4.2. For patients with symptomatic varicose veins and axial reflux in the small saphenous 240 

vein   who place a high priority on long-term outcomes of treatment (quality of life and 241 

recurrence), we suggest treatment with laser ablation, radiofrequency ablation, ligation 242 

and stripping from the knee to the upper or mid-calf over physician-compounded 243 

ultrasound guided foam sclerotherapy.  Level of recommendation: Grade 2 (Weak) Quality 244 

of Evidence: C (Low to very low) 245 

2.4.3. For patients with symptomatic varicose veins and axial reflux in the anterior 246 

accessory or posterior accessory great saphenous vein, who place a high priority on long-247 

term outcomes of treatment (quality of life and recurrence), we suggest treatment of the 248 

refluxing superficial trunk with endovenous laser ablation, radiofrequency ablation, high 249 

ligation and stripping, with additional phlebectomy, if needed,  over physician-250 

compounded ultrasound guided foam sclerotherapy. 251 

Level of recommendation: Grade 2 (Weak), Quality of Evidence: C (Low to very low) 252 

 253 

Guideline 3.  254 
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3.1.1. For patients with symptomatic axial reflux of the great saphenous vein, we 255 

recommend both thermal or non-thermal ablation from the groin to below the knee, 256 

depending on the available expertise of the treating physician and the preference of 257 

the patient. 258 

Level of recommendation: Grade 1 (Strong), Quality of Evidence: B (Moderate) 259 

3.1.2. For patients with symptomatic axial reflux of the small saphenous vein, we 260 

recommend both thermal or non-thermal ablation from the knee to the upper or 261 

mid-calf, depending on the available expertise of the treating physician and the 262 

preference of the patient. 263 

Level of recommendation: Grade 1 (Strong), Quality of Evidence: C (Low to very low) 264 

3.1.3. For patients with symptomatic axial reflux of the anterior accessory or posterior 265 

accessory great saphenous vein we suggest either thermal or non-thermal ablation, 266 

with additional phlebectomy, if needed, depending on the available expertise of the 267 

treating physician and the preference of the patient. 268 

Level of recommendation: Grade 2 (Weak), Quality of Evidence: C (Low to very low) 269 

 270 

Guideline 4.  271 

4.1.1 For patients with varicose veins (CEAP Class C2), who have significant, symptomatic 272 

axial reflux of the great or small saphenous vein, we recommend against treatment of 273 

incompetent perforating veins concomitant with the initial ablation of the superficial 274 

truncal veins. 275 

Level of recommendation: Grade 1 (Strong), Quality of Evidence: C (Low to very low)) 276 
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 277 

4.1.2. For patients with varicose veins (CEAP Class C2), who have significant, symptomatic 278 

axial reflux of the anterior accessory or posterior accessory great saphenous vein, we 279 

suggest against treatment of incompetent perforating veins concomitant with the initial 280 

ablation of the superficial truncal veins. 281 

Level of recommendation: Grade 2 (Weak), Quality of Evidence: C (Low to very low) 282 

 283 

4.2.  For patients with varicose veins (CEAP Class C2) and persistent or recurrent 284 

symptoms following previous complete ablation of incompetent superficial truncal veins we 285 

suggest treatment of perforating vein incompetence if it is the origin of symptomatic 286 

varicose tributaries. 287 

Level of recommendation: Grade 2 (Weak), Quality of Evidence: C (Low to very low) 288 

 289 

Guideline 5.  290 

5.1.1. For patients with symptomatic reflux in the great or small saphenous vein and 291 

associated varicosities, we recommend ablation of the refluxing venous trunk and 292 

concomitant phlebectomy or ultrasound guided foam sclerotherapy of the varicosities with 293 

physician compounded foam or commercial polidocanol endovenous microfoam. 294 

Level of Recommendation: Grade 1 (Strong); Quality of Evidence: C (Low to very low) 295 

 296 

5.1.2.  For patients with symptomatic reflux in the anterior accessory or posterior accessory 297 

great saphenous vein, we recommend ablation of the refluxing venous trunk and 298 
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concomitant phlebectomy or ultrasound guided foam sclerotherapy of the varicosities with 299 

physician compounded foam or commercial polidocanol endovenous microfoam. 300 

Level of recommendation: Grade 2 (Weak), Quality of Evidence: C (Low to very low) 301 

 302 

5.2.1. For patients with symptomatic reflux in the great or small saphenous vein, we suggest 303 

ablation of the refluxing venous trunk and staged phlebectomy or ultrasound guided foam 304 

sclerotherapy of the varicosities if there are  anatomical or medical reasons.  We suggest a 305 

shared decision making with the patient.  306 

Level of Recommendation: Grade 2 (Weak); Quality of Evidence: C (Low to very low) 307 

 308 

 309 

5.2.2. For patients with symptomatic reflux in the anterior accessory great saphenous vein 310 

or the posterior accessory great saphenous vein, we suggest ablation of the refluxing venous 311 

trunk and staged phlebectomy or ultrasound guided foam sclerotherapy of the varicosities 312 

if there are anatomical or medical reasons. We suggest a shared decision making with the 313 

patient.  314 

Level of recommendation: Grade 2 (Weak), Quality of Evidence: C (Low to very low) 315 

 316 

5.3. For patients with symptomatic reflux in the major superficial venous trunks and 317 

associated varicosities undergoing initial ablation alone, we recommend that patients be 318 

followed for at least 3 months to assess the need for staged phlebectomy or ultrasound 319 

guided sclerotherapy for persistent or recurrent symptoms.  Longer follow-up is 320 

recommended for patients with recurrent symptoms and for patients who participate in 321 

clinical trials.  322 
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Level of Recommendation: Ungraded good clinical practice 323 

  324 
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Introduction 325 

During the past two decades evaluation and minimally invasive endovenous management of 326 

varicose veins and more advanced forms of lower extremity chronic venous insufficiency has 327 

progressed. The number of endovenous procedures including thermal and non-thermal 328 

interventions has increased rapidly1-3 and over 90% of these are performed in an office setting as 329 

outpatient procedures.4  In the United States, between 2005 and 2014, total annual claims for 330 

venous procedures in the Medicare fee-for-service beneficiaries increased from 95,206 to 331 

332,244, for a Compound Annual Growth Rate (CAGR) of 15%.4  With the publication of 5-year 332 

follow-up data of multiple prospective randomized trials (RCTs),5-13  and with ten-year follow-333 

up of one of the RCTs,14 long-term effectiveness of different procedures are available today to 334 

help physicians make informed  decisions on treatment recommendations. The widely accepted 335 

and frequently used CEAP (Clinical presentation, Etiology, Anatomy, Pathophysiology) 336 

classification and reporting standards were recently updated 15 and a multi-society Delphi-337 

consensus document was published on Appropriate Use Criteria (AUC) for the management of 338 

chronic venous disease.16   Assessment of early and late results using patient reported outcomes 339 

has also improved, and the use of generic and disease specific QoL instruments has become the 340 

gold standard for outcome assessment.17-19 341 

In 2011, the Society for Vascular Surgery (SVS) and the American Venous Forum (AVF) 342 

published the first evidence based guidelines on ”The care of patients with varicose veins and 343 

associated chronic  venous diseases ”.20  With  the improvement of imaging studies and 344 

minimally invasive technology, methodology has also improved, enabling the reporting of 345 

guidelines that incorporate new indications, and technology. Several new venous clinical practice 346 

guidelines were published during the past decade, with updated recommendations, as new 347 

Jo
urn

al 
Pre-

pro
of

Downloaded for Anonymous User (n/a) at Region Vastra Gotaland from ClinicalKey.com by Elsevier on October 14, 
2022. For personal use only. No other uses without permission. Copyright ©2022. Elsevier Inc. All rights reserved.



 18 

evidence emerged. 21-27 To collect the latest evidence on evaluation and management of CEAP 348 

(Clinical Class, Etiology, Anatomy, Pathology) Class 2 varicose vein patients, the American 349 

Vein and Lymphatic Society (AVLS) joined the SVS and AVF and commissioned an 350 

independent health science group to perform a new systematic review and meta-analysis.19   All 351 

recommendations in Part I of this clinical practice guideline are based on the scientific evidence 352 

provided by this systematic review and meta-analysis.  353 

 354 

Methods 355 

All treatment recommendations were made according to the Grading of 356 

Recommendations, Assessment, Development, and Evaluation (GRADE) methodology. 28, 29  357 

This approach has been outlined in previous SVS guideline documents28 and includes two 358 

components, the first is to determine the quality of the evidence underlying the recommendation 359 

(A = high, B = moderate, C = low to very low), and the second is to determine the strength of the 360 

recommendation (1 = strong, 2 = weak).  361 

The first component of the GRADE system is to determine of the quality of the evidence 362 

(A – C) as a reflection of the degree of confidence in the estimated treatment effect.  Rating the 363 

quality of evidence (also called certainty of evidence) A, B and C, starts with the study design. 364 

As they are less subject to bias, randomized clinical trials occupy the highest level of evidence, 365 

while other sources of evidence such as observational studies rank lower on the hierarchy. This 366 

rating can be downgraded when: (1) randomized controlled trials (RCTs) have serious 367 

methodologic limitations such as inadequate blinding, allocation concealment, or loss to follow-368 

up; (2) results were inconsistent among RCTs; (3) RCTs were indirectly relevant; that is, did not 369 

directly apply to the patients, interventions, or outcomes of interest; (4) results were imprecise 370 
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due to small number of studies and events, or wide confidence intervals of both benefits and 371 

harms, (5) reporting bias was likely to be present. 28, 29  For GRADE A recommendations, 372 

confidence in the treatment effect is high and further research is unlikely to change the estimate 373 

of effect while for GRADE C recommendations, further research is very likely to impact the 374 

estimate of effect.  375 

The second component of GRADE is to determine the strength of a recommendation, 376 

which includes an assessment of the relative balance between potential benefits and harms of an 377 

intervention, patient values and preferences, and other contextual factors.  The implications of a 378 

Grade 1, or strong recommendation, are that the potential benefits of an intervention clearly 379 

outweigh the potential harms and burdens; and virtually all well-informed patients would choose 380 

such an intervention, and the physician can confidently recommend the treatment without a 381 

detailed knowledge of the underlying data.  In contrast, for Grade 2 or weak recommendations, 382 

the benefits and risks are more balanced or uncertain, so different patients may choose different 383 

treatment options based on their values and preference.  The physician must be familiar with the 384 

underlying data before making such a recommendation and counsel patients appropriately.  385 

These guidelines use the word “recommend” for GRADE 1, strong recommendations and 386 

“suggest” for GRADE 2, weak recommendations.  It should also be recognized that in most 387 

cases guidelines are developed based on studies of average patients and that deviation from the 388 

guidelines may be necessary under unusual circumstances. 389 

The committee also made several specific technical remarks to facilitate adoption and 390 

implementation of the new updated guidelines, as well as several ungraded good practice 391 

statements.30   Since a new systematic review of these remarks and good practice statements 392 

could not be performed, these were based on the committee’s clinical expertise, knowledge of 393 
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the literature and on studies that did not meet criteria to be included in the systematic review. 394 

Some of these statements were adopted from the 2011 guidelines, if new information was not 395 

available.20   The document uses the terminology established in the updates of the CEAP 396 

classifications,15, 31  in the Vein Glossary,32  the VEIN-TERM document33  and “The 2020 397 

appropriate use criteria for chronic lower extremity venous disease.” 16  (See Supplementary 398 

Table 1.)   399 

 400 

Evidence to decision framework 401 

Evidence to decision framework tables that addressed decision criteria were constructed for each 402 

recommendation.34 These tables address the balance of benefits and harms, certainty of the 403 

evidence, patient values, feasibility and acceptability of recommended actions (Supplementary 404 

Tables 2-6).  Patient preferences regarding the relative importance of different aspect of their 405 

care are highly variable and must be considered in evaluating treatment approaches.  In a pre-406 

evaluation survey of 111 patients from the United Kingdom, the majority of patients (56%) were 407 

not concerned about missing work, and the importance of post-operative discomfort and risk of 408 

recurrence was variable.35  As 80% of patients reported that their treatment decision would be 409 

influenced by the opinion of their treating physician, it is important that physician preferences be 410 

recognized and that the risks and benefits of all treatment options be discussed.  Another study, 411 

which only considered the early post-operative period, found that out-of-pocket expenses were 412 

the most important factor for many to patients, followed in order by postoperative discomfort, 413 

risk of adverse events, time to return to normal activity, number of skin punctures made for 414 

tumescent anesthesia, and number of required treatment visits.36 415 
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Most CEAP (Clinical Class, Etiology, Anatomy, Pathology) class C2 patients with 416 

symptomatic varicose veins recognize the need for long term follow-up vein care.  The panel 417 

considered mortality, venous thromboembolism, anaphylactic shock, or stroke as extremely rare 418 

but the most severe outcomes, followed by less severe outcomes such as wound complications, 419 

infection, allergy, and recurrence of varicose veins.   420 

The recommendations in these guidelines were based on several assumptions. First, 421 

patient-centric outcomes such as QoL and recurrent varicose veins are more important than 422 

surrogate outcomes such as anatomic closure rates.  Significant heterogeneity in the reporting of 423 

recurrence has been found in previous systematic reviews, with trials variously reporting overall 424 

limb recurrence versus site specific recurrence and clinical recurrence versus ultrasound 425 

recurrence.37  As the clinical relevance of ultrasound imaged recurrence is unclear, this data 426 

should be interpreted with caution.  Second, although short-term outcomes such as post-operative 427 

pain, perioperative complications, return to work and usual activities are important for many 428 

patients, superficial venous disease is a chronic disease and long-term patient outcomes were 429 

prioritized over short-term clinical outcomes.   The committee elected to prioritize outcomes in 430 

the following order: 1. QoL at five years, 2. Recurrence and need for reintervention at 5 years. 431 

3.Major and minor peri-operative adverse events, 4. Postoperative pain and return to work and 432 

usual activities. 5. Anatomic closure at five years and 6. Cost of the procedure. The guideline 433 

committee and the systematic review19  did not include a formal cost – effectiveness analysis 434 

because almost all reported and reviewed studies were performed in the United Kingdom and 435 

other European countries, where a different cost and reimbursement system exists than in the 436 

United States. Therefore, cost effectiveness judgments in the evidence to decision tables were 437 

usually labeled as unknown. 438 
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Evidence synthesis   439 

The guideline panel for this document (Part I.) prioritized five critical questions that were 440 

most relevant to current management of patients with varicose veins.   The questions were the 441 

following:  Q1: The diagnostic utility of Duplex Ultrasound (DU) in adults with varicose veins 442 

(C2-C6), Q2: High ligation and surgical stripping versus any endovenous ablation technique in 443 

patients with varicose vein and axial incompetence of the great or small saphenous vein, Q3:  444 

Thermal versus non-thermal endovenous ablation technique outcomes in patients with varicose 445 

veins and axial incompetence of the great or small saphenous vein Q4: Incompetent perforating 446 

vein ablation versus no perforator ablation in patients with simple varicose veins (CEAP class 447 

C2) with or without  axial incompetence of the great or small saphenous vein Q5: Treatment of 448 

varicose tributaries with phlebectomy or sclerotherapy,  concomitant with or staged after  449 

endovenous ablation of the incompetent great or small saphenous vein. 450 

The Mayo Clinic Evidence-Based Practice Center was asked to conduct a systematic review 451 

and meta-analysis of the latest data available to address these questions.19 For the review, 452 

comprehensive searches were conducted through December 7, 2020, using the MEDLINE, 453 

Embase, Scopus, the National Library of Medicine  (PubMed) and the Cochrane databases.  All 454 

recommendations of these clinical practice guidelines were based on this systematic review and 455 

meta-analysis that is published together with these guidelines.19 Additional major studies, RCTs, 456 

Cochrane and other systematic reviews and meta-analyses, published on-line or in print before 457 

submission of these guidelines were also reviewed by the writing committee. 458 

 459 

Guidelines 460 

1. DIAGNOSTIC EVALUATION OF VEIN INCOMPETENCE 461 
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Guideline 1.1 462 

For patients with chronic venous disease of the lower extremities we recommend Duplex 463 

ultrasound scanning as the diagnostic test of choice to evaluate for venous reflux  464 

Level of recommendation: Grade 1 (Strong), Quality of Evidence: B (Moderate) 465 

 466 

Rationale 467 

Duplex Ultrasound (DU) is a non-invasive diagnostic test that is safe, sensitive, specific, and  468 

cost-effective to evaluate vein incompetence in patients with varicose veins. The test is objective 469 

and reproducible, but it requires technical training and experience to perform a thorough and 470 

accurate study. It also requires physician expertise to interpret a DU study. DU was 471 

recommended as the diagnostic test of choice for patients with chronic venous disease (CVD) in 472 

previous SVS/AVF guidelines and in a consensus document of the International Union of 473 

Phlebology (UIP).20, 38, 39  The 2016  Medicare Evidence Development and Coverage Advisory 474 

Committee (MEDCAC) panel,40  and an earlier systematic review,  41 however, did not find 475 

sufficent evidence  to support or refute the recommendations to use DU as the first line 476 

diagnostic test for CVD. 477 

 478 

Evidence 479 

Combining data of two prospective comparative studies,42, 43 a recent systematic review found 480 

that using DU scanning for evaluation of chronic venous disease changed management in 10-481 

25% of the patients, who were studied with a hand-held continuous wave Doppler (HHD). (Table 482 

1.).19  Mercer et al. compared HHD findings with those of DU  and found that the HHD 483 

sensitivity  to detect reflux was only 73% at the saphenofemoral junction  (SFJ), 77% at the 484 
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sapheno-popliteal  junction (SPJ) , and 51% for thigh perforators.42  Treatment based on HHD 485 

would have left residual sites of reflux in 24% of the cases.  Rautio et al. observed that the HHD 486 

sensitivity was 56% at the SFJ and only 23% at the SPJ and concluded that DU finding modified 487 

the treatment decision in 9.1%. 44  Darke et al. found better HHD sensitivity at the  SFJ (95%) 488 

but concluded that HHD was not satisfactory for evaluation of reflux at the SPJ.45 Another study 489 

by Wills et al found HHD sensitivity of 71% at the SFJ and concluded that 29% of the limbs 490 

would have had sites of reflux untreated without DU evaluation.46  Dhillon et al. recently 491 

compared HHD with point of care portable color Doppler ultrasound (PCD) in assessing venous 492 

reflux.47 Although PCD had marginally greater sensitivity than HHD and a better negative 493 

predicting value above the knee, both tests had a ~30% negative predictive value. This is 494 

inadequate for exclusion of significant reflux. Similar to several other studies and reviews,48, 49  495 

the authors of this guideline recommend routine DU scanning for definitive evaluation of 496 

patients for venous reflux. Table 1. summarizes the relevant PICO (patients, intervention, 497 

comparator, outcome) data of five studies. 42 43 44 45 47 498 

Of other imaging modalities, descending contrast venography in some patients is useful 499 

to diagnose reflux in the superficial veins.50  Ascending venography may provide additional 500 

information on the anatomy of the superficial system and in some cases it may help 501 

intraoperatively to perform complete ablation of superficial veins.51   However, in the era of high 502 

resolution DU imaging and other less invasive diagnostic imaging studies, contrast venography 503 

is rarely used today for preoperative evaluation of patients with varicose veins.  Contrast 504 

venography, intravascular ultrasound, computed tomographic and magnetic resonance imaging 505 

and venography are reserved for investigation of the anatomy and function of the deep venous 506 

system.52, 53, 54   Based on evidence of the systematic review and additional data of the literature, 507 
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including the recommendations of the 2020 appropriate use criteria (AUC) of multiple vascular 508 

societies,16 the panel strongly supported DU scanning as the current gold standard for the 509 

evaluation of reflux in patients with chronic venous disease. 510 

 511 

Implementation remarks for guideline 1.1: 512 

1.1.a.  Reflux is defined as a minimum value greater than 500 ms of reversed flow in the 513 

superficial truncal veins (great saphenous vein, small saphenous vein, anterior accessory 514 

great saphenous vein, posterior accessory great saphenous vein) as well as in the tibial, 515 

deep femoral, and the perforating veins. A minimum value greater than 1 sec reversed flow 516 

is diagnostic of reflux in the common femoral, femoral, and popliteal veins. 517 

 518 

Van Bemmelen et al. 55 studied the duration of reflux in the femoral, popliteal and tibial veins in 519 

32 healthy patients in the supine and upright position, using a Valsalva's maneuver, proximal 520 

limb compression, and release of distal limb compression. The distal cuff deflation method was 521 

the most accurate and  reproducible method to measure duration of reflux. The reflux times in 522 

standing patients were < 500 msecond in 95% of the patients.55 Based on data by Labropoulos et 523 

al.56 obtained with DU evaluation of 80 limbs of 40 healthy normal volunteers and 60 limbs of 524 

45 patients with chronic venous disease, a minimum value for abnormally reversed venous flow 525 

(reflux) in the great and small saphenous, the tibial and   deep femoral vein of over 500 ms has 526 

been adopted as the standard for degree of reflux. A similar 500 ms value was also proposed and 527 

accepted as the minimum value for patients with incompetence of other superficial truncal veins, 528 

including  the anterior accessory great saphenous vein (AAGSV).57 The minimum value for 529 

significant reflux in the femoral and popliteal vein of 1sec  has also been defined in multiple 530 
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previous guidelines and consensus documents20, 38, 39, 58 and our writing committee also accepted 531 

it as best practice statement.  532 

 533 

1.1.b. Axial reflux is defined as uninterrupted retrograde venous flow from the groin to the 534 

calf. Retrograde flow can be in superficial or deep veins, with or without perforating veins.  535 

Junctional reflux is limited to the saphenofemoral or saphenopopliteal junction. Segmental 536 

reflux occurs in a portion of a superficial or deep truncal vein. 537 

To define axial, junctional and segmental reflux, we adopted the terminology defined in the  538 

updates of the CEAP classification,15, 31 in the Vein Glossary,32 and the VEIN-TERM document 539 

(See Appendix I.).33  "Complete axial reflux in a symtomatic patient is pathognomic, but 540 

junctional reflux alone is an  indication for ablation. Conversely, a competent junction may be 541 

associated with an incompetent, pathologic  GSV distal to the terminal valve and the source of 542 

varicosity in such patients can be  either pelvic vein  incompetence or an incompetent thigh 543 

perforating vein." 544 

 545 

1.1.c. A definition of “pathologic” perforating veins in patients with varicose veins (CEAP 546 

Clinical Class C2) includes those with an outward flow duration of >500 ms and a diameter 547 

of >3.5 mm on Duplex ultrasound. 548 

In patients with chronic venous disease (C2-C6), the  minimal values suggested for clinically 549 

significant incompetent perforating veins were 350 ms and 500 ms.56, 59, 60  Most guidelines and 550 

consensus documents agreed, however, to define perforating vein incompetence as those with  551 

>500ms outward flow during calf relaxation or release after distal compression.20, 38, 39      552 

Labropoulos et al, reported on a 96% specificity and a 73% sensitivity of Duplex scanning in 553 

Jo
urn

al 
Pre-

pro
of

Downloaded for Anonymous User (n/a) at Region Vastra Gotaland from ClinicalKey.com by Elsevier on October 14, 
2022. For personal use only. No other uses without permission. Copyright ©2022. Elsevier Inc. All rights reserved.



 27 

predicting incompetence of the perforating veins in patients with a vein diameter of 3.9 mm.61 In 554 

this study, one third of the incompetent perforators were <3.9 mm in size. Sandri et al, 62  555 

however, found in his study that >90% of the incompetent perforators were over 3.5 mm in size. 556 

The SVS/AVF venous guidelines defined  “pathologic” perforating veins as those with outward 557 

flow of >500 ms, with a diameter of >3.5 mm, located beneath a healed or open venous ulcer (for 558 

patients with CEAP class C5-C6).20, 23, 38 In C4 patients incompetent perforators should be 559 

beneath areas of impending skin breakdown or areas of skin vulnerability.38 These 560 

recommendations remain current. 561 

 562 

Guideline 1.2 563 

1.2.1.  564 

We recommend that evaluation of reflux with Duplex ultrasound be performed in an 565 

Intersocietal Accreditation Commission (IAC) or American College of Radiology (ACR) 566 

accredited vascular laboratory by a credentialed ultrasonographer, with the patient 567 

standing whenever possible. Sitting or reverse Trendelenburg position may be used if the 568 

patient cannot stand.   569 

Level of recommendation: Ungraded good practice statement. 570 

 571 

1.2.2. We recommend that for evaluation of reflux with Duplex ultrasound we use either a 572 

Valsalva maneuver or distal augmentation to assess the common femoral vein and the 573 

saphenofemoral junction and distal augmentation with either manual compression or cuff 574 

deflation for evaluation of more distal segments. Superficial reflux must be traced to its 575 

source, including saphenous junctions, truncal or perforating veins or pelvic origin 576 
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varicose veins. The study should be interpreted by a physician trained in venous duplex 577 

ultrasound interpretation. 578 

Level of recommendation: Ungraded good practice statement. 579 

 580 

Rationale and Evidence 581 

The technique of correct Duplex scanning to investigate venous reflux was previously described 582 

in detail. 56 60, 63    A significant part of the test should be performed with the patient in the 583 

upright position, to determine degree of reflux and venous diameter.56  Labropoulos reported on 584 

DU results in patients in  supine and standing positions.  DU in 37 vein segments had reflux 585 

>500 ms in the supine position. When the study was repeated in the standing position, 22 586 

segments (59%)  showed non-significant reflux <500 ms.56  The authors concluded that 587 

“standing allows more definitive closure of competent valves.”  To investigate reflux, manual 588 

compression of the thigh and calf is suggested to assess reflux. In addition, both the Valsalva 589 

technique and rapid cuff deflation have been recommended. 60  Masuda et al.64 found that reflux 590 

in the upper thigh veins--common femoral, femoral, deep femoral, and GSV was similarly 591 

demonstrated in both normal and symptomatic states by cuff deflation and the Valsalva 592 

technique. To standardize reflux, the panel recommends the generally adopted guidelines56, 63  of 593 

using a Valsalva maneuver or distal augmentation to assess the common femoral vein and 594 

saphenofemoral junction and either manual compression or standardized cuff deflation distal to 595 

the segment of interest to assess the more distal veins.  596 

 597 

Guideline 1.3. 598 

1.3.1. We recommend that a complete Duplex scanning examination for venous reflux in 599 
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the lower extremities include transverse grayscale images without and with transducer 600 

compression of the common femoral, the proximal, mid and distal femoral and the 601 

popliteal veins and the saphenofemoral junction, the great and the small saphenous 602 

vein.  603 

Level of recommendation: Ungraded good practice statement. 604 

 605 

1.3.2. We recommend that a complete Duplex scanning examination for venous reflux in 606 

the lower extremities include measurement of spectral Doppler waveform using calipers.  607 

Reflux at baseline and in response to Valsalva or distal augmentation is documented in the 608 

common femoral vein and at the saphenofemoral junction, and in response to distal 609 

augmentation in the mid-femoral and popliteal vein, in the great saphenous vein at the 610 

proximal thigh and at the knee, in the anterior accessory great saphenous vein and in the 611 

small saphenous vein, at the saphenopopliteal junction or proximal calf.   612 

Level of recommendation: Ungraded good practice statement. 613 

 614 

1.3.3. We recommend that a complete duplex scanning examination for venous reflux in the 615 

lower extremities include diameter measurements in patients with the leg in the dependent 616 

position, from anterior to posterior wall, at the saphenofemoral junction, in the great 617 

saphenous vein at proximal thigh and at the knee, in the anterior accessory great 618 

saphenous vein, and in the small saphenous vein at the saphenopopliteal junction or 619 

proximal calf.  Images of both normal and abnormal findings should be documented in the 620 

records of the patient. 621 

Level of recommendation: Ungraded good practice statement. 622 
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 623 

 624 

Rationale  625 

To use duplex scanning for evaluation and follow-up of patients, appropriate documentation of 626 

both normal and abnormal findings in the patient’s records is mandatory.  A complete duplex 627 

scanning examination for chronic venous disease includes65 visualization, compressibility, 628 

venous flow with and without augmentation, measurement of duration of reflux and 629 

measurements of vein diameter. Vein diameter should be acquired in the dependent position,  630 

in transverse, anterior wall to posterior wall measurement. Spectral Doppler waveforms with the 631 

extremity(s) in a dependent position, demonstrating baseline flow and response to distal 632 

augmentation must be recorded. If present, reflux duration of retrograde flow must be measured 633 

with calipers in the following segments: common femoral vein, saphenofemoral junction, GSV at 634 

proximal thigh and at knee,  femoral vein at the  mid-thigh, popliteal vein,  anterior and posterior 635 

accessory great saphenous vein (when identified), SSV at saphenopopliteal junction or midcalf, 636 

if the junction is not identified.  66   Measurements of reflux in calf-veins is optional.  Axial 637 

reflux is defined as uninterrupted retrograde venous flow from the groin to the calf, either to the 638 

upper calf or to the level of the ankle.  Superficial reflux is confined to the superficial venous 639 

system, deep reflux is confined to the deep venous system, and combined reflux involves any 640 

combination of the three main venous systems (superficial, deep, perforating).Some authors 641 

suggest documenting the extent (length) of incompetent veins as well as the distance of the 642 

incompetent truncal vein from the skin.67  643 

 644 

Evidence 645 
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Several studies investigated the association of vein diameter with reflux, clinical class and 646 

outcome of intervention in patients with varicose veins.68-75   Kim et al evaluated 198 limbs of 99 647 

patients and found that the diameter of the GSV in the lower thigh with reflux > 0.5 s with rapid 648 

cuff deflation in standing patients was significantly larger than that of GSVs without reflux (4.7 649 

mm vs 4.2 mm; P < .001).  The cutoff value of the GSV diameter that was associated with reflux 650 

in this study was 5 mm (P = .025). 68 Another study from Korea investigated 777 patients and 651 

found 5.05 mm to be the best positive predictive value for reflux in the GSV and 3.5 mm in the 652 

SSV. 71  Others, however, found that ablation of small (<5mm) symptomatic GSV provided 653 

clinical success in 83% of limbs at 3 months with significant improvement in venous disease 654 

severity score, with a median change of -2 (IQR, -3, -1).65   655 

A retrospective study of 728 limbs of 531 patients with chronic venous disease  found a 656 

positive correlation between vein diameter and reflux duration measured with DU and CEAP 657 

clinical class, venous  disease clinical severity score (VCSS) and the HASTI (Heaviness, 658 

Achiness, Swelling, Throbbing, Itching) scores.76  Several other studies provide evidence that 659 

superficial vein diameters correlate with the CEAP Class and the severity of chronic venous 660 

disease.72-74  In a prospective observational study of 330 symptomatic varicose vein patients,  661 

vein diameter had a significant association with VCSS (P = 0⋅041), but no other QoL or 662 

symptom measures were related to vein diameter.77   Mendoza et al found that measurements at 663 

the proximal thigh at 15 cm distal to the groin correlated better with reflux and they were more 664 

sensitive and specific than measurements made at the saphenofemoral junction. 72  In a study of 665 

152 patients with varicose veins, a  GSV diameter of 5.880 mm measured 5 cm distal to the 666 

saphenofemoral junction using computed tomography in patient in the supine position was  the cut-off 667 

value to predict reflux (sensitivity 91.4%, specificity 81.8%). 78   The authors concluded, however, that 668 

vein diameter alone cannot be used as an absolute reference for venous reflux. 669 

Jo
urn

al 
Pre-

pro
of

Downloaded for Anonymous User (n/a) at Region Vastra Gotaland from ClinicalKey.com by Elsevier on October 14, 
2022. For personal use only. No other uses without permission. Copyright ©2022. Elsevier Inc. All rights reserved.



 32 

 670 

High level of evidence on treatment decisions made based on vein diameters alone, 671 

however, is still lacking. Analyzing data of 242 patients who participated in a randomized 672 

controlled trial, Attaran et al recently reported a poor correlation between the GSV diameter and 673 

baseline VCSS (R = -0.004; P = .95) and between the GSV diameter and VCSS improvement for 674 

</=36 months follow-up (R = 0.04; P = .55). 69 Gibson et al. in 91 patients also found a weak 675 

correlation between increasing GSV diameter and VCSS and no correlation between GSV 676 

diameter and QOL scores, including the CIVIQ, VEINES-QoL and VEINES-Sym. These authors 677 

concluded that using GSV diameter as the sole criterion for determining medical necessity for 678 

the treatment of GSV reflux is inappropriate.70  To establish the minimal values for diameters of 679 

incompetent superficial truncal veins that could be used as a criterion for ablation, it  is important 680 

to collect more data on patients where Duplex scan was used in the dependent position, measured  681 

in the GSV at the proximal third of the thigh.  682 

Guideline 1.4.  683 

We recommend the use of the 2020 upgraded Clinical Class, Etiology, Anatomy, 684 

Pathophysiology (CEAP) for classification of chronic venous disorders. The clinical or 685 

basic CEAP classification may be used for clinical practice, and the full CEAP classification 686 

system should be used for clinical research. 687 

Level of recommendation: Ungraded good practice statement. 688 

 689 

Rationale and Evidence  690 

Evaluation of patients should include documentation of the clinical class of chronic venous 691 

disorder. The panel recommends using the recently updated 2020 Clinical Class, Etiology, 692 
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Anatomy, Pathophysiology (CEAP) classification system and reporting standards as a good 693 

practice statement (Table 2.). 15  Each clinical class (C0 – C6) is further characterized with a 694 

subscript, depending on the presence or absence of symptoms (S, symptomatic, A, 695 

asymptomatic), for example, C2A or C2S.  Symptoms include aching, pain, tightness, skin 696 

irritation, heaviness, muscle cramps, and other complaints attributable to venous dysfunction.31 697 

The basic CEAP classification is used for clinical practice, and the full CEAP classification 698 

system is used for clinical research. For patients with C2 disease (varicose veins), in the most 699 

recent CEAP clinical classification, recurrent varicose veins require a different diagnostic and 700 

treatment strategy. Consequently, these patients now are identified with the subscript (r) for 701 

recurrence:  C2r. 
15  702 

 703 

2. HIGH LIGATION AND SURGICAL STRIPPING VERSUS ENDOVENOUS 704 

ABLATION 705 

Guideline 2.1. 706 

2.1.1.  For patients with symptomatic varicose veins and axial reflux in the great or small 707 

saphenous vein, who are candidates for intervention, we recommend superficial venous 708 

intervention over long-term compression stockings.  709 

Level of recommendation: Grade 1 (Strong), Quality of Evidence: B (Moderate) 710 

2.1.4. For patients with symptomatic varicose veins and axial reflux in the anterior 711 

accessory or posterior accessory great saphenous vein, who are candidates for 712 

intervention, we suggest superficial venous intervention over compression stockings.  713 

Level of recommendation: Grade 2 (Weak), Quality of Evidence: C (Low to very low) 714 
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2.1.5. For patients with symptomatic varicose veins and axial reflux in the superficial 715 

truncal veins, we suggest compression therapy for primary treatment if the patient’s 716 

ambulatory status and underlining medical conditions warrant a conservative 717 

approach, or  if the patient prefers conservative treatment, for either a trial period 718 

or for definitive management.  719 

Level of recommendation: Grade 2 (Weak), Quality of Evidence: C (Low to very low) 720 

 721 

Rationale  722 

Compression garments of varying strength, in addition to a healthy lifestyle, weight loss, 723 

exercise and avoiding prolonged standing or sitting, have long been recommended to patients 724 

with varicose veins to decrease pain, discomfort and swelling caused by congestion due to 725 

refluxing and dilated superficial veins.20  Compression has been shown to decrease acute 726 

symptoms,79  but there is no evidence that long-term compression is either curative or arrests or 727 

reverses progression of chronic venous disease. An arbitrary 3-month period of compression 728 

treatment before an intervention, often used by insurance companies before procedural 729 

authorization, has not been supported by scientific evidence.  730 

 731 

Evidence 732 

A recent Cochrane Review studied the effectiveness of compression stocking for patients with 733 

varicose veins.80   Data on 1021 patients with C2-C4 disease from 13 RCTs were analyzed. A 734 

variety of compression stocking ranging from 10 to 50 mmHg were used in the studies, none 735 

reported QoL measures to assess outcome. No side effects were reported. The review concluded 736 

that “there is insufficient high-certainty evidence to determine whether or not compression 737 
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stockings are effective as the sole and initial treatment of varicose veins in people without healed 738 

or active venous ulceration, or whether any type of stocking is superior to any other type.” 80  739 

Clinical outcomes at 2 years after conservative treatment, which included lifestyle 740 

modifications and compression stocking, vs surgery, that included high ligation and saphenous 741 

stripping (HL&S), by Michaels et al. were reported in the randomized REACTIVE trial of 246 742 

patients with varicose veins.81  At 2 years, patients who underwent surgery to ablate the 743 

superficial varicose veins had significant QoL benefit based on the SF-6D and the EQ-5D 744 

scores.81 Improvement in symptoms and venous anatomy was also significant. In this United 745 

Kingdom study,  surgical treatment for varicose veins offered a modest health benefit for 746 

relatively little additional NHS cost relative to conservative treatment.82   747 

An additional randomized trial including 153 patients randomized to surgery or 748 

compression stockings found surgery to be associated with significant decreases in VCSS and 749 

HRQol in comparison to compression therapy.83  In addition, others have found that the majority 750 

of patients to benefit from surgery even after failing to respond to compression therapy84  and in 751 

the United Kingdom, the conservative management of varicose veins was not found to be cost 752 

effective .85, 86  The consistency of the data supports a strong recommendation for surgical 753 

intervention over compressions stockings alone in those who are candidates for a procedure and 754 

are willing to undergo an intervention to treat symptomatic incompetent superficial truncal veins 755 

and varicose tributaries.  There is no evidence to support a benefit to a trial of three months 756 

compression therapy before offering a surgical or endovenous intervention in most patients. 757 

Based on these data, the panel adopted the previous SVS/AVF guidelines20  and 758 

recommends intervention over compression stocking alone to those who are candidates for a 759 

procedure and willing to undergo an intervention to treat the symptomatic incompetent 760 
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superficial truncal veins and varicose tributaries.  The patient’s ambulatory status and any 761 

underlining medical conditions must be considered in making a treatment recommendation. The 762 

decision making should be shared and patients may elect to undergo a trial with compression, or 763 

choose definitive treatment with compression alone.  764 

. 765 

Guideline 2.2.  766 

2.2.1. For patients with symptomatic varicose veins and axial reflux in the great saphenous 767 

vein, who are candidates for intervention, we recommend treatment with endovenous 768 

ablation over high ligation and stripping of the great saphenous vein because of less post-769 

procedure pain and morbidity as well as  and an earlier return to regular activity. 770 

Level of recommendation: Grade 1 (Strong), Quality of Evidence: B. (Moderate) 771 

2.2.2. For patients with symptomatic varicose veins and axial reflux in the small saphenous 772 

vein, who are candidates for intervention, we recommend treatment with endovenous 773 

ablation over ligation and stripping of the small saphenous vein because of less post-774 

procedure pain and morbidity as well as an earlier return to regular activity. 775 

Level of recommendation: Grade 1 (Strong), Quality of Evidence: C. (Low to very low)) 776 

2.2.3. For patients with symptomatic varicose veins and axial reflux in the anterior 777 

accessory or posterior accessory great saphenous vein, who are candidates for intervention, 778 

we suggest treatment with endovenous ablation, with additional phlebectomy, if needed, 779 

over ligation and stripping of the accessory great saphenous vein because of less early pain 780 

and morbidity and an earlier return to regular activity. 781 
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Level of recommendation: Grade 2 (Weak), Quality of Evidence: C (Low to very low) 782 

 783 

Rationale 784 

All the treatment modalities discussed in this section can be used to successfully treat  785 

symptomatic reflux of the great saphenous vein (GSV) (Fig.1.). Surgical treatment includes high 786 

ligation of the GSV or SSV at the saphenofemoral junction (SFJ) or at the sapheno-popliteal 787 

junction (SPJ), respectively, and invagination stripping of the distal portion of the vein under 788 

general anesthesia, or under tumescent local anesthesia. Contemporary surgical and endovenous 789 

procedures are universally performed with DU assistance. Endovenous interventions, including 790 

thermal and non-thermal ablations, are minimally invasive percutaneous procedures that maybe 791 

performed in an outpatient setting. Thermal ablations can use laser technology with different 792 

types and wavelengths of  laser fibers (EVLA)87, 88  or can be performed with radiofrequency 793 

ablation (RFA),65, 89, 90 using local tumescent anesthesia.  The most frequently used devices in the 794 

United States include, among others, the VenaCure 1470-nm laser system (Angiodynamics, 795 

Waterlooville, UK) and the Closurefast RFA system (Medtronic, Minneapolis, MN).   796 

Non-thermal (and non-tumescent) ablation include Endovenous cyanoacrylate closure (CAC) 797 

(VenaSeal; Medtronic, MN)12, 91, 92 or  VariClose Vein Sealing System (VVSS); Biolas, Ankara, 798 

Turkey,93, 94  the MOCA procedure (mechanico-chemical ablation ), using the ClariVein device 799 

(MeritMedical,  South Jordan UT).95,96-98 Ultrasound guided foam sclerotherapy (UGFS) can also 800 

be another effective method to close superficial truncal and varicose veins, using either physician 801 

prepared sodium tetradecyl sulfate or polidocanol foam made at the bedside with the Tessari 802 

technique,99, 100 or commercially prepared polidocanol endovenous microfoam (PEM) 803 

(Varithena, Boston Scientific, Marlborough, MA).101   The Tessari technique prepares foam at 804 
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the bed-side,  using a three-way stopcock and two syringes, mixing air with the liquid sclerosing 805 

solution to create foam. 99  Varicose tributaries and tortuous superficial truncal veins like the 806 

accessory saphenous veins can be removed under local or tumescent anesthesia using ambulatory 807 

phlebectomy with vein hooks or forceps through multiple small stab-wounds (mini or 808 

microphlebectomy).  Saphenous vein sparing operations  (ASVAL, CHIVA) and cryo-stripping 809 

were not analyzed in our systematic review. For evidence of effectiveness of these procedures, 810 

the readers are referred to previous guidelines.20, 27  811 

Important outcomes measures used to compare procedures performed in all studies 812 

included anatomic closure, complications, time to return to normal activity, recurrence, need for 813 

secondary interventions, generic and disease specific quality of life. The decision to recommend 814 

minimally invasive endovenous office procedures over contemporary HL&S in this guideline 815 

was made based on differences in early outcomes, including periprocedural pain and discomfort, 816 

need for analgesia medications, early minor adverse events, early QoL measures and earlier 817 

return to regular activities.  818 

 819 

Evidence  820 

A systematic review by Farah et al. 19 analyzed data from 30 RCTs, reported in 44 publications 5-821 

9, 13, 100, 102-137and data of 16 observational studies11, 138-152 that compared results of surgical 822 

treatment with those of endovenous ablations, using any of  the techniques.  The systematic 823 

review 19 found that HL&S was associated with lower likelihood of being pain free (RR. 0.39; 824 

95% CI 0.29-0.54)138, 146 and increased need for analgesia (RR. 1.83; 95% CI, 1.17-2.86)139, 141  825 

than EVLA. In the CLASS randomized controlled trial, that compared foam, laser, and open 826 

surgical treatments, Brittenden et al reported significantly fewer early adverse events after laser 827 
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ablations than after surgery (7% vs 1%, P<.001).100 Successful ablation of the saphenous vein, 828 

however, was less common in the foam group than in the open surgery group (P<.001). At 6 829 

weeks, patients who underwent surgery had lower SF-36 scores indicating worse generic QoL 830 

than those who had laser treatment. The difference was significant in bodily pain, vitality and 831 

role limitations due to emotional and physical health. These differences between groups no 832 

longer existed at 6 months.100   In the systematic review, there was no difference in disease 833 

specific QoL scores when HL&S was compared with RFA at one month.19 115, 132 834 

In the EVOLVE randomized controlled trial time to return to normal activities was 835 

significantly better after RFA than after HL&S (mean, 1.15 days vs mean of 3.89 days; P =.02). 836 

In the RFA group, 80.5% of patients returned to routine activities of daily living within 1 day, 837 

compared with 46.9% of patients in the HL&S group (P <.01).114 In a recent RCT that compared 838 

HL&S with CAC ablation of the GSV in 126 patients, closure rate was 100% in both groups at 3 839 

months but the postoperative pain and ecchymosis grades were significantly lower in the CAC 840 

group.  841 

Both open surgical stripping and the currently available endovenous procedures are durable 842 

procedures. Five-year results in the CLASS study confirmed equally improved disease specific 843 

QoL in both the surgery and the laser groups and both were superior compared to those who 844 

were treated with physician compounded foam.10 Using a probabilistic cost-effectiveness model 845 

iteration, this British study favored laser ablation over foam ablation. When the main outcome 846 

measure was occlusion rate of the treated GSV, 5-year results were similar after HL&S and 847 

EVLA (96% vs 89%), but significantly worse after UGFS (51%, P<.001).10  A meta-analysis of 848 

nine RCTs by Kheireseid et al. showed that at 5 years RFA and EVLA are as effective as surgery 849 

for treating saphenous vein insufficiency. The study also concluded that the number of patients 850 
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available for analysis was too small to draw any definite conclusions.37  Similarly, an Agency for 851 

Healthcare Research and Quality systematic review 153 found either no difference or insufficient 852 

data to support differences in important long-term patient outcomes between thermal ablation 853 

and surgery.   854 

 855 

Guideline 2.3.  856 

2.3.1. For patients with symptomatic varicose veins and axial reflux in the great or small 857 

saphenous vein, we recommend treatment with ligation and stripping of the saphenous vein 858 

if technology or expertise in endovenous ablation is not available, or if venous anatomy 859 

precludes endovenous treatment.  860 

Level of recommendation: Grade 1 (Strong), Quality of Evidence: B  (Moderate) 861 

2.3.2. For patients with symptomatic varicose veins and axial reflux in the anterior 862 

accessory or the posterior accessory great saphenous vein, we suggest treatment with 863 

ligation and stripping of the accessory great saphenous vein, with additional phlebectomy, 864 

if needed,  if technology or expertise in endovenous ablation is not available, or if venous 865 

anatomy precludes endovenous treatment.  866 

Level of recommendation: Grade 2 (Weak), Quality of Evidence: C (Low to very low) 867 

 868 

Rationale and Evidence 869 

New technology may not be available in some health care systems, or the devices can be 870 

too expensive for patients or facilities when there is no reimbursement for the procedure 871 

provided by third party payors. In addition, aneurysmal dilation of the GSV close to the SFJ, 872 
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subcutaneous location of a truncal superficial vein above the saphenous fascia and close to the 873 

skin, and tortuosity of the GSV or the small saphenous vein (SSV) (Fig.2.) are relative anatomic 874 

contraindications to some endovenous procedures.  875 

Although the systematic review supporting these guidelines19 found a 2-fold greater 5 876 

year risk of recurrent varicosities after HL&S in comparison to RFA (RR: 2.00; 95% CI: 1.22 to 877 

3.27), this was based on a single study7 with an intermediate risk of bias. Other reviews, based 878 

largely on the same data, found no differences in 5-year recurrence between HL&S, RFA, and 879 

EVLT.37  Overall, contemporary high ligation and stripping, performed under tumescent 880 

anesthesia had excellent mid and long term results in multiple randomized studies,6-11  and the 881 

committee strongly recommends performing HL&S, if technology or expertise is not available 882 

for an endovascular procedure, or if the anatomy favors  surgery in patients who are appropriate 883 

candidates for an intervention. 884 

Guideline 2.4   885 

2.4.1. For patients with symptomatic varicose veins and axial reflux in the great saphenous 886 

vein, who place a high priority on long-term outcomes of treatment (quality of life and 887 

recurrence), we suggest treatment with endovenous laser ablation, radiofrequency ablation, 888 

high ligation and stripping over physician-compounded ultrasound guided foam 889 

sclerotherapy. Level of recommendation: Grade 2 (Weak) Quality of Evidence: B. 890 

(Moderate) 891 

2.4.2. For patients with symptomatic varicose veins and axial reflux in the small saphenous 892 

vein   who place a high priority on long-term outcomes of treatment (quality of life and 893 

recurrence), we suggest treatment with laser ablation, radiofrequency ablation, ligation 894 
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and stripping from the knee to the upper or mid-calf over physician-compounded 895 

ultrasound guided foam sclerotherapy.  Level of recommendation: Grade 2 (Weak) Quality 896 

of Evidence: C. (Low to very low) 897 

2.4.3. For patients with symptomatic varicose veins and axial reflux in the anterior 898 

accessory or posterior accessory great saphenous vein, who place a high priority on long-899 

term outcomes of treatment (quality of life and recurrence), we suggest treatment of the 900 

refluxing superficial trunk   with endovenous laser ablation, radiofrequency ablation, high 901 

ligation and stripping, with additional phlebectomy, if needed over physician-compounded 902 

ultrasound guided foam sclerotherapy. 903 

Level of recommendation: Grade 2 (Weak), Quality of Evidence: C (Low to very low) 904 

 905 

Rationale and Evidence 906 

 This recommendation applies only on physician-compounded UGFS, when using it for 907 

ablation of a superficial truncal vein and does not address the value of UGFS in the management 908 

of tributary varicosities. The recommendation is based largely on evidence of a  higher rate of 909 

recurrent varicosity, higher risk of recurrent intervention, lower rate of occlusion rate of the 910 

treated truncal vein and lower disease specific QoL at 5 years following UGFS when compared 911 

with HL&S or thermal ablations.7, 8 10   Disease-specific QoL at five years was also better for 912 

both HL&S (−2.60; 95% CI, −3.99 to −1.22, P<.001) and EVLA (-2.86; CI, -4.49 to -1.22; 913 

P<.001) than for UGFS.10   Data on long term effectiveness of commercial polidocanol 914 

endovenous microfoam (PEM) are currently not available, although the results of one RCT101 915 

and of several retrospective studies154-156 are encouraging. 916 
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 917 

Cost-effectiveness.   HL&S, EVLA, and RFA are all effective treatment strategies for 918 

symptomatic varicose veins arising from axial venous reflux, although both reimbursement and 919 

out-of-pocket costs to the patient can vary significantly, depending on insurance authorization, 920 

and out-of-pocket costs may be the most important consideration for many patients.36  Therefore, 921 

the treating physician must be aware of the costs of different treatment options and counsel the 922 

patient accordingly. 923 

As cost-effectiveness varies with the setting and local reimbursement system, and most data 924 

on cost comes from outside of the United States, our supporting systematic review did not 925 

evaluate cost-effectiveness. In British studies physician – compounded UGFS had the lowest 926 

initial costs, although this was partially offset by the long-term costs of reintervention and lower 927 

quality of life. 86, 157.  HL&S in the inpatient setting was the most expensive strategy.  At a 928 

threshold of £20,000 ($28,000) per quality-adjusted life-year (QALY) in the United Kingdom, 929 

EVLA ranked first, followed by RFA, UGFS, HL &S, and conservative care in terms of cost-930 

effectiveness. 86  In those patients in whom out-of-pocket costs are a dominant consideration, the 931 

treating physician must be aware of the costs of different treatment options and counsel the 932 

patient accordingly. A systematic review of the cost effectiveness of varicose vein treatment in 933 

the UK found that physician-compounded UGFS had a significantly greater reintervention rate 934 

than other procedures that all had similar reintervention rates. The cost per QALY of EVLA vs 935 

UGFS was £16,966 ($23,700) per QALY, supporting EVLA as the most cost-effective 936 

procedure. RFA was a close second while MOCA, UGFS, CAC, conservative care, and high 937 

ligation and stripping were not cost effective at current prices in the UK National Health Service. 938 

86 A Canadian cost analysis study found that RFA would be about $110-$220 more expensive 939 
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than open surgery but is has fewer major and minor early complications (low level of 940 

evidence).158 941 

 942 

Small Saphenous Vein.   The SSV is one of the important superficial truncal veins that requires 943 

treatment if symptomatic axial reflux is document by DU (Fig.2.). Data on durability of 944 

endovenous treatment of the SSV however, remains limited.  The systematic review by Farah et 945 

al. 19 included two RCTs, reported in three publications that compared outcomes after HL&S vs 946 

EVLA of the SSV. 118, 126, 127 HL&S was associated with lower anatomic closure rates and 947 

increased minor sensory disturbance at 1 month.  At 2 years anatomic closure rate was still 948 

superior after EVLA but there was no significant difference in clinical recurrence, sensory 949 

disturbance or any quality-of-life scores between the groups.118  The use of non-thermal 950 

techniques for treatment of the SSV appear promising, since the proximity of the sural nerve may 951 

result in neurologic complications following open surgery or thermal ablations.159 160 CAC was 952 

used to treat SSV insufficiency in 163 limbs of 128 patients by Cho et al. 161  Closure rate at 2 953 

years was 96.3%. No major complications, including sural nerve injury, were noted. In a 954 

retrospective study results of high ligation and stripping of the SSV were compared to the 955 

MOCA procedure treating isolated SSV reflux.162  Recurrence rate at 18 months were similar in 956 

the two groups. The MOCA procedure, performed in 60 limbs had less pain on the first 957 

postoperative day and the patients returned to work earlier than those who had open surgery  Leg 958 

paresthesia occurred in  3.4 % after open surgery and in 0%  after the MOCA procedure. 162  959 

Others observed more saphenous neuritis after thermal ablation. 163   960 

A systematic review by Boersma et al. 164 that included 49 articles reporting on 5 RCTs 961 

and 44 cohort studies found a 58% anatomical success rate after surgery, 98.5% and 97.1% 962 
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success after EVLA and RFA, respectively, and a 63.3% success after physician-compounded 963 

UGFS  at a mean follow-up of 12.5 months (0.5-48).  Neurologic complications were most 964 

frequent after surgery (19.6%) and thermal ablation (EVLA: 4.8%; RFA: 9.7%). These pooled 965 

data had considerable heterogeneity. The study supported thermal ablations (EVLA /RFA) for 966 

SSV treatment over surgery. A Cochrane review of 3 RCTs also found that at a moderate to low 967 

level of evidence EVLA resulted in higher closure rate at 6 weeks and less recurrence at 1 year 968 

than open surgery.  The quality of evidence was low to suggest physician-compounded UGFS 969 

over surgery. Further RCTs  with longer follow-up are needed to define optimal treatment of 970 

SSV ablation, but the lack of neurologic injury after non-thermal ablations is promising and 971 

appears to be of considerable clinical benefit. 972 

 973 

Anterior and Posterior Accessory Great Saphenous Vein.   Both veins are superficial truncal 974 

veins that join the GSV just distal to the SFJ (Fig.1.). They may need treatment if axial 975 

incompetence is confirmed in patients who have symptomatic varicose veins. The posterior 976 

accessory great saphenous vein (PAGSV) is rarely of clinical significance, 165, 166 but an 977 

incompetent anterior accessory great saphenous vein (AAGSV) alone or combined with GSV 978 

reflux frequently contributes to varicosities and also to more advanced chronic venous 979 

insufficiency. An incompetent AAGSV is a source of recurrence after GSV ablation and it also 980 

carries a morbidity similar to a refluxing GSV.167 168, 169   The incidence of superficial thrombosis 981 

in one study was significantly higher in the  AAGSV than the  GSV (6.41% vs 2.17%, P < 982 

.05).168  Endovenous therapies for the treatment of symptomatic AAGSVs demonstrated similar 983 

early outcomes than to patients with symptomatic GSV reflux.57, 170   For standalone ablations, 984 

the rVCSS scores were similar between the groups pre and post procedure; however, CIVIQ20 985 
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scores returned  to pre-intervention levels in standalone ablation AAGSV patients at 6 months, 986 

suggesting that  patients with symptomatic AAGSV treated with ablation also require treatment 987 

of the associated tributaries (varicosities) to achieve outcomes similar to patients who have GSV 988 

ablation.57 989 

 990 

3. THERMAL ABLATION VERSUS NON-THERMAL ABLATION OF SAPHENOUS 991 

VEINS 992 

Guideline 3.1 993 

3.1.1.For patients with symptomatic axial reflux of the great saphenous vein, we 994 

recommend both thermal or non-thermal ablation from the groin to below the knee, 995 

depending on the available expertise of the treating physician and the preference of the 996 

patient. 997 

Level of recommendation: Grade 1 (Strong), Quality of Evidence: B (Moderate) 998 

3.1.2.For patients with symptomatic axial reflux of the small saphenous vein, we 999 

recommend both thermal or non-thermal ablation from the knee to the upper or mid-calf, 1000 

depending on the available expertise of the treating physician and the preference of the 1001 

patient. 1002 

Level of recommendation: Grade 1 (Strong), Quality of Evidence: C (Low to very low) 1003 

3.1.3. For patients with symptomatic axial reflux of the anterior accessory or posterior 1004 

accessory great saphenous vein we suggest either thermal or non-thermal ablation, 1005 

with additional phlebectomy, if needed, depending on the available expertise of the 1006 

treating physician and the preference of the patient. 1007 
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Level of recommendation: Grade 2 (Weak), Quality of Evidence: C (Low to very low) 1008 

Rationale 1009 

Both thermal and non-thermal ablation techniques are minimally invasive, percutaneous office-1010 

based procedures. Thermal ablation (EVLA87, 88, RFA65, 89, 90) requires tumescent local anesthesia 1011 

that may cause pain and discomfort during the procedure. Non-thermal ablations include   UGFS 1012 

with physician-compounded foam using the Tessari technique99, 100 or the use of polidocanol 1013 

endovenous microfoam (Varithena) .101  Other non-thermal ablation techniques include CAC12, 1014 

91, 92   (using the VenaSeal (Medtronic, Minneapolis, MN) system  or the Turkish Glue Kit ( 1015 

VariClose Vein Sealing System (VVSS); Biolas, Ankara, Turkey ) and mechanical-chemical 1016 

ablation, the MOCA procedures . 95 96-98 All non-thermal ablations are performed without the 1017 

need for tumescent anesthesia. The heterogeneity of non-thermal techniques does not allow a 1018 

direct comparison of all thermal with all non-thermal ablations. 1019 

 1020 

Evidence    1021 

To compare outcomes of thermal vs non-thermal, 96, 171 techniques, a systematic review19  1022 

analyzed data from  16 RCTs,  reported in 27 publications7, 8, 10, 12, 93, 94, 100, 123, 134-137, 172-183 as 1023 

well as data from 11 comparative observational studies.11, 151, 152, 184-191   The review found  1024 

significantly higher VAS pain scores perioperatively for EVLA than for CAC or UGFS, using 1025 

physician compounded foam.173, 178, 186  Early QoL scores in some studies were also better for 1026 

UGFS 100 and for the MOCA procedure96  than for EVLA. At one year, however, EVLA was 1027 

associated with higher anatomic closure rates than UGFS (RR: 1.23; 95% CI: 1.11 to 1.37, 1028 

I2=0.00%).134, 178, 186      Compared to physician compounded UGFS, EVLA and RFA were also 1029 

associated with a lower risk of recurrence (RR: 0.18; 95% CI: 0.05 to 0.59)   and (RR: 0.06; 95% 1030 
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CI: 0.01 to 0.44) , respectively. In the CLASS study UGFS using physician compounded foam 1031 

resulted in a lower anatomic closure rate (RR: 2.91; 95% CI: 1.89 to 4.49) and increased risk of 1032 

reinterventions at 1 and 5 years.10 At 5 years, disease specific QoL was better for EVLA than for 1033 

UGFS. 10   Generic quality-of-life measures were similar.5   1034 

A British RCT, reported  by Lattimer et al  found that physician-compounded UGFS was 1035 

3.15 times less expensive than EVLA (£230.24 vs £724.72) with comparable effectiveness but 1036 

56% (versus 6%) of the patients who underwent UGFS required additional treatment.177 While 1037 

the potential for reintervention is clearly higher due the higher rates of recanalization following 1038 

UGFS, when performed with physician compounded foam, this technique remains an important 1039 

tool because of the much lower cost and easy availability, compared to other catheter based 1040 

techniques. Long term results and comparative studies with polidocanol endovenous microfoam 1041 

are needed. 1042 

Early adverse events were reported to be more frequent after EVLA 93 or RFA189 than after 1043 

CAC (Table 3.).  Some clinical advantages of CAC, as compared to thermal techniques, up to 1044 

one year,  have been demonstrated in several publications, 93, 173, 180, 189  but  a prospective  study 1045 

by Ay et al. 151 found that QoL (CIVIQ-14) was better in a group of 70 patients who underwent 1046 

RFA than in the  group of 85 patients who were treated with CAC (P<.05).151  However, RFA at 1047 

1 year was associated with an increased risk of recurrent incompetence compared to CAC (RR: 1048 

3.22; 95% CI: 1.07 to 9.64, I2=0.00%,).180, 189   In a systematic review Vos et al.192 reported on 1049 

pooled anatomic success for MOCA and CAC was 94.7% and 94.8% at 6 months and 94.1% and 1050 

89.0% at 1 year, respectively. In a network meta-analysis Kolluri et al. 193 compared early 1051 

outcomes with VenaSeal (Medtronic, Minneapolis, MN) with outcomes after EVLA,RFA, 1052 

MOCA, sclerotherapy and open surgery.   At 6 months Venaseal had the highest probability of 1053 
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anatomic success, it ranked first in reduction of postoperative pain score from baseline (P = .690) 1054 

and was lowest in occurrence of adverse events (P = .650).  Three-year occlusion rate after CAC 1055 

treatment was 94.7% (95% CI, 87.9%-100%) in a prospective study by Almeida et al.91 Allergic 1056 

reaction to cyanoacrylate is rare but it has been reported194  and those with previous 1057 

hypersensitivity reactions to cyanoacrylates or patients with acute superficial thrombophlebitis or 1058 

sepsis should not be treated with CAC. 1059 

The five-year extension study of the VeClose trial was recently published by Morrison et al. 1060 

12  Freedom from recanalization at 5 years in the randomized CAC and RFA groups were 91.4% 1061 

and 85.2%, respectively, demonstrating noninferiority of CAC compared with RFA. Both groups 1062 

showed sustained improvements in quality-of-life scores. 1063 

The MOCA procedure was also evaluated in several comparative studies and results up to 3 1064 

years have been reported.172 96, 97, 175, 176, 195 In a RCT,  Bootun et al compared intraprocedural 1065 

pain scores in 60 patients who received mechanochemical ablation (ClariVein) to those of 59 1066 

patients who were treated with radiofrequency ablation (Covidien VenefitTM).172  Both 1067 

maximum and mean pain scores were significantly lower in the mechanochemical ablation group 1068 

compared to the radiofrequency ablation group (19.3mm vs 34.5 mm, P<.001;  13.4mm vs. 24.4 1069 

mm P<.001). In the MARADONA RCT that randomized 213 patients, mechanochemical 1070 

ablation resulted in less postoperative pain but more hyperpigmentation than RFA.175 There were 1071 

more anatomic failures reported after the MOCA procedure than after RFA, but patients in both 1072 

groups had similar QoL scores at 1 and 2 years. In the LAMA trial 150 patients were randomized 1073 

to EVLA or the MOCA procedure. Similar low intraprocedural pain scores (22, 9–44 vs 15, 9–1074 

29, P = 0.210.) were reported after both procedures. At 1year, anatomical occlusion rates after 1075 

EVLA were significantly better than after MOCA (91% vs 77%, P = 0.020.)  Both EVLA and 1076 
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MOCA were highly efficacious at 2 years and both significantly improved disease severity, 1077 

symptoms, and QoL. In another RCT by Tawfik et al,183 100 patients were randomized for laser 1078 

or the MOCA procedure. MOCA was associated with better Venous Clinical Severity Score, less 1079 

frequent phlebitis, and shorter time to return to work.  Three-year results of an RCT, evaluating 1080 

the MOCA procedure vs thermal ablation (EVLA or RFA) were reported by Vahaaho et al. 195  1081 

One hundred and seventeen patients were treated, and the occlusion rate at 3 years was 1082 

significantly lower with MOCA than with either EVLA or RFA (82% vs 100%, P=.005). GSV 1083 

>7mm in diameter had increased recanalization rate after MOCA.  1084 

In another study, EVLA was associated with a lower recurrent varicosity scale score than 1085 

UGFS, using physician compounded foam,  and RFA was associated with a lower risk of re-1086 

intervention compared with UGFS (RR: 0.44; 95% CI: 0.27 to 0.71).196    No significant 1087 

differences were found for other outcomes such as DVT, recurrent varicosity, recurrent 1088 

ulceration, edema, pigmentation, or recurrent ulceration.  1089 

In a recent retrospective study of 1070 patients with chronic venous disease (C2-C6) that 1090 

included 470 C2 patients, polidocanol endovenous microfoam (PEM) ablation (Varithena, BTG 1091 

International Ltd. London, UK) was compared with EVLA, using the VenaCure 1470-nm laser 1092 

system (Angiodynamics, Waterlooville, UK). Reflux was eliminated in 93.5% (514/550) and 1093 

92.8% (482/520) of the PEM and EVLA treated patients during a follow-up that averaged 3 1094 

years. There were no neurological or cardiac adverse events after PEM treatment. PEM appears 1095 

to be a promising new technology but the only RCT that is currently available compared 1096 

endovenous microfoam with placebo to confirm safety and early efficacy.101 1097 

For treatment of the incompetent below-the-knee segment of the GSV, a systematic review 1098 

by Sussman et al. found that thermal ablation had a lower incidence of saphenous nerve injury 1099 
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that HL &S. 197 Endovenous below-the knee thermal ablations in some studies were used with 1100 

good result198  and an RCT failed to show any nerve injury caused by below-the-knee EVLA.199  1101 

Recent results with non-thermal ablation, however,  appear promising as no saphenous or sural 1102 

nerve injury was reported by Jimenez et al after ablation of 49 below-the-knee GSV and 23 SSV, 1103 

using commercially prepared endovenous microfoam.200 1104 

In summary, both thermal and non-thermal ablation techniques are safe and effective, but we 1105 

cannot recommend one technique over the others. All techniques result in improved QoLscores 1106 

and good clinical effectiveness 3 to 5 years after the procedures. The early benefit of non-1107 

tumescent non-thermal procedures over thermal ablation include less pain and discomfort, but 1108 

the decreased anatomic closure rates for the MOCA procedure at 3 years and for UGFS with 1109 

physician compounded foam, at 5 years make them less durable treatment over thermal 1110 

ablations. It should be noted however, that CAC was non-inferior to thermal ablation at 5 years 1111 

in one study.12 Prospective comparative studies with endovenous microfoam are needed to 1112 

confirm long-term clinical efficacy, a decreased incidence of nerve injury and recommend PEM 1113 

over other ablation techniques. 1114 

 1115 

GUIDELINE 4. INCOMPETENT PERFORATING  VEIN ABLATION IN PATIENTS 1116 

WITH CEAP Class C2 VARICOSE VEINS 1117 

 1118 

Guideline 4.1.  1119 

4.1.1 For patients with varicose veins (CEAP Class C2), who have significant, symptomatic 1120 

axial reflux of the great or small saphenous vein, we recommend against treatment of 1121 
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incompetent perforating veins concomitant with the initial ablation of the superficial 1122 

truncal veins. 1123 

Level of recommendation: Grade 1 (Strong), Quality of Evidence: C (Low to very low)) 1124 

 1125 

4.1.2. For patients with varicose veins (CEAP Class C2), who have significant, symptomatic 1126 

axial reflux of the anterior accessory or posterior accessory great saphenous vein, we 1127 

suggest against treatment of incompetent perforating veins concomitant with the initial 1128 

ablation of the superficial truncal veins. 1129 

Level of recommendation: Grade 2 (Weak), Quality of Evidence: C (Low to very low) 1130 

 1131 

Rationale 1132 

 Patients with CEAP Class C2 varicose veins often do not have incompetent perforating veins 1133 

identified by DU, even when they exist, since many vascular labs concentrate on imaging 1134 

superficial truncal veins (GSV, SSV, AAGSV, PAGSV) and tributary veins. There is a large 1135 

number of perforating veins in the lower extremities, and their common locations have been 1136 

identified in elegant anatomic dissections.201, 202  When perforating veins are identified during 1137 

evaluation of varicose veins, they are often competent and functioning normally.  However, 1138 

incompetent perforating veins may also be identified in the thigh and calf when a complete lower 1139 

extremity venous study is performed as part of the initial evaluation (Fig. 3.). Incompetent thigh 1140 

perforator veins adjacent or connected to incompetent saphenous veins are particularly easy to 1141 

identify, due to their proximity to thigh truncal veins, and these perforator veins can occasionally 1142 

be the single connection between an incompetent truncal thigh vein and the deep venous system, 1143 

functioning in a role similar to the SFJ. 1144 
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When a venous DU identifies an incompetent thigh or calf perforator vein, in conjunction 1145 

with incompetent truncal and/or tributary veins, in patients with symptomatic CEAP Class C2 1146 

disease, a decision must be made on how to proceed. Is it better to perform ablation of the 1147 

superficial truncal vein alone and treat the perforator vein later, if needed, as a staged procedure? 1148 

Previous guidelines recommended a combined procedure in patients with more advanced chronic 1149 

venous insufficiency. 20, 38 1150 

 1151 

Evidence 1152 

The systematic review of Farah et al. 19 included two RCTs with an intermediate risk of 1153 

bias to define the role of perforator ablation in varicose vein patients with CEAP Class C2 disease 1154 

(Table 4.).203, 204  The first RCT by Kianifard et al.203 had patients with primary great saphenous 1155 

varicose veins and incompetent perforator veins undergo either standard surgery (HL&S and 1156 

phlebectomies) or standard surgery combined with subfascial endoscopic perforator surgery 1157 

(SEPS). Of the 72 patients randomized, 38 patients underwent SEPS (71% C2 disease), and 32 did 1158 

not (75% C2 disease). At one year the Short Form 36 (SF-36) scores were no different between 1159 

the two groups, except for bodily pain score, which improved in the SEPS group.  The AVVSQ 1160 

score improved in both groups. While the VISUAL ANALOGUE SCALE (VAS) score for pain, 1161 

mobility and cosmetic appearance improved in both groups at the 1-year mark (p<0.05), the 1162 

improvement in mobility was only significant in the non-SEPS group (p<0.05).  Follow-up duplex 1163 

scans showed that IPVs in the untreated leg were significantly more frequent than in the SEPS 1164 

group.  1165 

The other study was by Park et al 204 who randomized patients with C2 and C3 disease to 1166 

either endovenous laser ablation of IPVs in the thigh followed by ablation of the GSV below the 1167 
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incompetent perforator vein (n=34) or ablation of the GSV  starting just proximal to the thigh 1168 

perforator without ablation of the perforator vein (n=35). Technical success was significantly 1169 

lower with ablation of the perforators (76.5%) compared to ablation of the GSV (100%) [p = .002]; 1170 

however, there was no significant difference in clinical success (continued closure of treated vein) 1171 

between the groups (1 week - 96.1% vs 100%, 1 month - 100% vs 97.1%, 3, 6 and 12 months - 1172 

100% for both groups). The authors also reported no significant difference in complications 1173 

between the two groups at all-time intervals.  1174 

Additional studies that were not discussed in  the systematic review included an RCT by  1175 

Fitridge et al205 who  evaluated the hemodynamic role of calf incompetent  perforating veins in 1176 

patients with uncomplicated varicose veins. They studied 38 limbs in 35 patients with incompetent 1177 

GSVs and one or more incompetent perforators. All limbs underwent HL&S  +  phlebectomy  with 1178 

(Group 1, n=21) or without (Group 2, n=17) open ligation of IPV. In group 2, 9 limbs had persistent 1179 

incompetent perforators, while 8 limbs had no residual incompetent perforators. Both groups 1180 

demonstrated significant improvement of venous function by air plethysmography 1181 

postoperatively, including venous volume, venous filling index and ejection fraction. There was 1182 

no significant difference between the two groups in either preoperative or postoperative venous 1183 

function. Follow-up DU could not identify previously seen incompetent perforator veins in 1184 

approximately 50% of patients (8/17) who did not undergo open ligation of the incompetent 1185 

perforators.  This finding was explained as possible due to avulsion during surgery versus possible 1186 

improvement in function after pathologic saphenous vein removal.  1187 

In a prospective cohort study, Koroglu et al 206, compared the effectiveness of endovenous 1188 

laser ablation and concomitant foam sclerotherapy in two groups of patients – one with isolated 1189 

saphenous vein reflux (Group 1 =36 limbs) and the second group with saphenous vein reflux and 1190 
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perforator vein incompetence (Group 2 = 24 limbs); 21 of 60 limbs had C2 disease.  Occlusion of 1191 

incompetent perforating veins was identified in 75% postoperatively, compared to 98.6% of 1192 

saphenous veins. While there was no clinically significant difference in the Venous Clinical 1193 

Severity Score (VCSS) between groups, the visual analog score was more prominently decreased 1194 

after treatment of isolated saphenous vein insufficiency. This study suggests that clinical outcomes 1195 

are superior in patients with isolated truncal insufficiency.  1196 

Van Neer and colleagues,207 in their prospective study of 74 limbs (55  C2) in 59 patients 1197 

with primary varicose veins, evaluated  the impact of HL&S to just below knee  before  and six 1198 

months after the  procedure. The authors found that reflux in the GSV below the knee persists in 1199 

the main GSV trunk as well as the anterior arch and posterior arch vein tributaries post-stripping. 1200 

On multivariable analysis, the authors found no significant association between presence of an 1201 

incompetent perforator vein preoperatively and reflux in the GSV or its branches below the knee 1202 

postoperatively, or between preoperative incompetent perforators and post-operative visible 1203 

varicose veins. In addition, the diameter of the GSV below the knee and its branches decreased 1204 

significantly after the short stripping of the more proximal GSV. The proportion of patients with 1205 

visible varicose veins in the GSV area below the knee decreased from 70% to 16% post-stripping. 1206 

The authors concluded that incompetent perforator veins are not related to the persistence of visible 1207 

varicose veins below the knee nor to the persistence of below the knee GSV reflux.   1208 

The findings of these studies, including the systematic review support initial non-treatment 1209 

of incompetent perforator veins in patients with C2 disease who have truncal vein reflux associated 1210 

with incompetent perforator veins. The addition of perforator ablation in RCTs203, 204  did not 1211 

significantly improve hemodynamic status, clinical presentation, or QoL compared to treatment of 1212 
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superficial truncal vein reflux alone. In addition, there was no statistically significant difference in 1213 

anatomic closure of the GSV at 1 months and at 1 year.19 1214 

The clinical presentation of an incompetent thigh perforator with an incompetent distal 1215 

GSV deserves special consideration. In many of these patients the SFJ and the proximal GSV are 1216 

competent. A good practice appears to be to treat these patients with ablation of the distal GSV 1217 

and the thigh perforator, which is the major incompetent connection with the deep system. 1218 

However, a  RCT by Park et al. advises saphenous vein ablation alone in these patients.204 It should 1219 

be noted, however, that the primary reason of failure of the combined procedure was technical, 1220 

with inability to treat the perforators in 8 of 34 limbs (23.5%).204 Further studies to support 1221 

perforator ablation during the initial procedure in these unique situations  are warranted.  1222 

 1223 

4.2. For patients with varicose veins (C2) and persistent or recurrent symptoms following 1224 

previous complete ablation of incompetent superficial truncal veins we suggest treatment of 1225 

incompetent perforating veins if they are the origin of symptomatic varicose tributaries. 1226 

Level of recommendation: Grade 2 (Weak), Quality of Evidence: C. (Low to very low) 1227 

 1228 

Rationale 1229 

Once the incompetent truncal veins have been treated in patients with CEAP 2 varicose veins, all 1230 

patients should return for procedural follow-up and confirmation that the symptoms and abnormal 1231 

veins have been adequately treated. For patients who have persistent symptoms, new symptoms, 1232 

or residual visible varicose veins, they should be reassessed with physical exam and DU to 1233 

determine the cause of the residual symptoms and whether there has been incomplete treatment of 1234 

visible varicose veins. The authors of these practice guidelines recommend that all patients who 1235 
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have undergone a venous intervention for varicose veins have at least one follow-up visit at 1236 

approximately 3 months, when symptoms related to the procedure are likely to have resolved so 1237 

that patients with residual symptoms or visible residual varicose veins be reassessed using DU of 1238 

the truncal, tributary, deep, and perforator veins throughout the entire leg. This DU study should 1239 

identify treated veins with both complete and incomplete closure, residual untreated tributary 1240 

veins, as well as incompetent deep and perforator veins.  If all intended truncal and tributary veins 1241 

have been treated and yet there are persistent symptoms, other potential causes of the persistent 1242 

symptoms should be considered, including residual incompetent tributary veins and incompetent 1243 

perforator veins, since they could represent the origin of the symptomatic varicose veins.  1244 

 1245 

Evidence  1246 

In a prospective study involving 127 limbs in 92 patients, including 58 limbs with C2 1247 

disease, van Rij and colleagues208 performed flush ligation of the SFJ or SPJ, stripping of the great 1248 

saphenous vein to the knee, and multiple stab avulsions as well as ligation of incompetent 1249 

perforators that had marked reflux. Deep venous reflux was present in 68 (53.5%) limbs. After 3 1250 

years, recurrence of reflux at the SFJ and SPJ was 23% and 52%, respectively. Additionally, 1251 

incompetent perforator veins progressively increased in number, with an overall clinical 1252 

recurrence of 51% at 3 to 5 years. Twenty-nine of 53 limbs (55%) with a normal venous filling 1253 

index after surgery had deteriorated at 3 years. The authors concluded that incomplete superficial 1254 

surgery, in particular at the SFJ and SPJ, is a less frequent cause of recurrent disease, and 1255 

neovascular reconnection and persistent abnormal venous function are the major contributors to 1256 

disease recurrence.  1257 
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In a retrospective study, Stuart et al 209 evaluated 62 limbs in 47 patients (including 47 1258 

limbs with C2-C3 disease) undergoing SFJ ligation, stripping of the GSV in the thigh, and multiple 1259 

phlebectomies versus saphenopopliteal junction (SPJ) ligation and multiple phlebectomies, or 1260 

both. Patients were examined before surgery and at 14 weeks. Post-intervention there was a 1261 

significant reduction in the total number of limbs with incompetent perforator veins (IPV) (65% 1262 

preoperatively vs 37% postoperatively, p <.01). Additionally, there was a significant reduction in 1263 

incompetent perforators imaged (52% vs 28%, p < .01) as well as a reduction in median IPV 1264 

diameter (4 mm [1 – 11mm], vs 3, [1 – 8mm], p < .01) after surgery. However, IPV remained in 1265 

20% limbs in which axial saphenous reflux was abolished, compared with 72% of limbs in which 1266 

superficial or deep reflux remained (p <.01). The authors concluded that superficial venous surgery 1267 

fails to correct perforator vein incompetence in patients with deep vein reflux and in those with 1268 

persistent superficial reflux. 1269 

 1270 

5. ABLATION OF THE REFLUXING SYMPTOMATIC SUPERFICIAL VENOUS 1271 

TRUNK AND CONCOMITANT TREATMENT OF VARICOSE TRIBUTARIES  1272 

 1273 

Guideline 5.1.   1274 

5.1.1. For patients with symptomatic reflux in the great or small saphenous vein and 1275 

associated varicosities, we recommend ablation of the refluxing venous trunk and 1276 

concomitant phlebectomy or ultrasound guided foam sclerotherapy of the varicosities with 1277 

physician compounded foam or commercial polidocanol endovenous microfoam. 1278 

Level of Recommendation: Grade 1 (Strong); Quality of Evidence: C (Low to very low) 1279 

 1280 
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5.1.2.  For patients with symptomatic reflux in the anterior accessory or posterior accessory 1281 

great saphenous vein, we recommend ablation of the refluxing venous trunk and 1282 

concomitant phlebectomy or ultrasound guided foam sclerotherapy of the varicosities with 1283 

physician compounded foam or commercial polidocanol endovenous microfoam. 1284 

Level of recommendation: Grade 2 (Weak), Quality of Evidence: C (Low to very low) 1285 

Rationale 1286 

In patients with both truncal vein reflux and incompetent tributaries, the decision regarding 1287 

optimal treatment must involve the scientific evidence, the patient wishes and concerns, and a 1288 

well-informed physician providing advice. The common scenario of calf or thigh tributaries 1289 

emanating from an incompetent truncal vein treated in a single session is usually the more cost-1290 

effective approach and is associated with less total time off from work. In situations where non-1291 

saphenous varicose tributaries are also present in the leg, concomitant treatment with 1292 

phlebectomy or UGFS would be more appropriate.  Other situations such as transportation needs, 1293 

or caregiver restraints would also favor concomitant treatment.   1294 

 1295 

Evidence 1296 

Harlander-Locke et al performed a retrospective review of 1000 consecutive RFA of 1297 

truncal veins (916 limbs, C2-C6).210   Five hundred seven limbs had large (>3mm) symptomatic 1298 

varicose tributaries of which 355 (70%) underwent concomitant phlebectomy. An additional 145 1299 

(25%) limbs had subsequent phlebectomy for persistent symptoms. Twenty-six limbs (5%) did 1300 

not require subsequent phlebectomy because of symptom resolution.  An additional 19 limbs 1301 

developed new superficial varicose tributaries after saphenous ablation and underwent staged 1302 

phlebectomy, and 13 patients had bilateral phlebectomies.  In their cohort, 95% of limbs with 1303 
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superficial tributaries greater than 3mm required stab phlebectomy, either concomitantly or 1304 

subsequently. 1305 

Brown et al utilized data from the Varicose Vein Registry between 2015-2019 in 3375 C2 1306 

patients who underwent thermal ablation of the saphenous veins.211  Patients having concomitant 1307 

sclerotherapy were excluded.  There were 1,013 patients in each of two groups: ablation alone or 1308 

ablation with phlebectomy.  The preprocedural VCSS scores were similar in both groups, but 1309 

there was a higher median improvement in the VCSS in those who underwent ablation and 1310 

phlebectomy.  In addition, the authors looked at patient reported symptoms.  Post-procedure, 1311 

there was improvement in all symptoms (heaviness, achiness, throbbing, swelling, itching, 1312 

appearance, pain, and impact on work), but the change in scores were higher in the ablation plus 1313 

phlebectomy group vs. ablation alone group.  1314 

Conway et al in a 2020 study from the Varicose Vein module of the American Venous 1315 

Registry examined 526 CEAP Clinical Class C2 patients without prior venous treatment.212  1316 

Combined treatment (CT) in this cohort consisted of phlebectomy or sclerotherapy, and 1317 

unimodal treatment (UT) was thermal ablation (RFA or laser). Change in symptom severity was 1318 

assessed by pretreatment and 1-month post-treatment VCSS scores.  After treatment, CT was 1319 

associated with significantly lower scores on the pain component of the VCSS (0.31 for UT vs. 1320 

0.07 for CT [P=.0008]. 1321 

From England, the AVULS Trial compared simultaneous vs. staged treatment, with the 1322 

Aberdeen Varicose Vein Questionnaire (AVVQ) score as the primary outcome. 213 Both groups 1323 

showed significant improvement in symptoms from baseline at 6 weeks, 6 months and at 12 1324 

months (p<0.0001).  While there was a significant difference seen at 6 weeks, with the 1325 

simultaneous group showing a 5.48-point improvement (p=0.029), there were no significant 1326 
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differences at 6 and 12 months.  When comparing the staged group who subsequently needed 1327 

further treatment to the simultaneous group, there was a large significant difference at 6 weeks 1328 

and 6 months. There was no more significant difference, however,  at 12 months.  1329 

 1330 

Guideline 5.2  1331 

5.2.1. For patients with symptomatic reflux in the great or small saphenous vein, we suggest 1332 

ablation of the refluxing venous trunk and staged  or ultrasound guided foam 1333 

sclerotherapy of the varicosities if there are   anatomical or medical reasons.  We suggest a 1334 

shared decision making with the patient.  1335 

 1336 

Level of Recommendation: Grade 2 (Weak); Quality of Evidence: C (Low to very low) 1337 

 1338 

5.2.2. For patients with symptomatic reflux in the anterior accessory great saphenous vein 1339 

or the posterior accessory great saphenous vein, we suggest ablation of the refluxing venous 1340 

trunk and staged phlebectomy  or ultrasound guided foam sclerotherapy of the varicosities 1341 

if there are anatomical or medical reasons. We suggest a shared decision making with the 1342 

patient.  1343 

Level of recommendation: Grade 2 (Weak), Quality of Evidence: C (Low to very low) 1344 

 1345 

Rationale 1346 

A single procedure that includes both ablation of the truncal reflux and treatment of varicose 1347 

tributaries provide immediate satisfaction to patients who come for treatment of symptomatic 1348 

varicose veins.  There should be medical or anatomical reasons why the procedures are staged, 1349 
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since it is not rare that patients with bilateral varicosities are listed for several subsequent 1350 

procedures to treat truncal reflux and varicosities  separately. Medical reasons for staging 1351 

procedure may include extensive bilateralvaricosities, need for general anesthesia or large 1352 

amount of local or tumescent anesthetic. Anatomical reaons may include patients with 1353 

circumferential limb variocosities requiring changing the patient’s position from supine to 1354 

decubitus . In addition, in some  patients who have both truncal incompetence and tributary 1355 

incompetence, ablation of the truncal vein will reduce the size of the tributary vein or reduce the 1356 

symptoms of heaviness and aching to an extent that no further treatment is needed. Some patients 1357 

with truncal and tributary reflux may only want the discomfort from their varicose veins 1358 

relieved, without a desire to eliminate visible tributaries, so ablating the truncal vein may relieve 1359 

enough discomfort that a second procedure may never be necessary. During a shared decision 1360 

making, patients may request a staged approach with a minimally invasive treatment of the 1361 

tributaries using physician compounded foam, commercial foam, or liquid sclerotherapy as an 1362 

alternative to mini-phlebectomy, which may be the only procedure approved by the patient’s 1363 

insurance company as a concomitant procedure. Some patients also may not have large enough 1364 

symptomatic tributaries for their treatment to be covered by insurance, and therefore they may 1365 

delay tributary treatment until the tributaries become larger or until they have adequate financial 1366 

resources to pay for the procedure. Patients who have diffuse bilateral varicosities and bilateral 1367 

saphenous incompetence can safely undergo bilateral ablations, but additional concomitant 1368 

phlebectomies may be too much for the patient and/or provider. Patients who elect the staged 1369 

approach must be informed that there is a distinct likelihood of needing a second procedure, 1370 

whether it be mini-phlebectomy, liquid sclerotherapy, or foam sclerotherapy.    1371 

Evidence 1372 
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Two studies utilizing the first-generation RF catheters examined the fate of residual varicosities 1373 

after ablation alone.  Monahan ablated the GSV in 54 limbs. At 6 months there was complete 1374 

resolution of the varicose tributaries in 13% limbs and 28.4% of varicose veins spontaneously 1375 

resolved.214  A further 88.7% of varicose veins decreased in size an average of 34.6%.  Welch 215 1376 

studied 184 limbs with GSV RF ablation.  Of the 155 limbs that had successful total ablation or 1377 

had only a patent segment <10 cm long, 101 limbs (65.1%) had symptom resolution and did not 1378 

require further treatment by 9 months of follow up.  1379 

A systematic review by Farah et al,19 studied outcomes in 6098 patients who were 1380 

enrolled in a RCT (2 publications)216, 217 , in two observational studies211, 212 and in another 1381 

systematic review of 8 studies.218  The data supported better short term and better to equivalent 1382 

long term outcomes in patients who underwent the combined procedure.  1383 

In a meta-analysis by Aherne et al, truncal ablation alone, without any treatment of 1384 

varicose tributaries was sufficient therapy for 63.9% of those assessed. 219  Both concomitant and 1385 

staged treatments were safe and effective. Improvements in early disease severity and QOL 1386 

scores were better in the concomitant group. Concomitant interventions in all studies resulted in 1387 

less re-interventions than staged interventions but a subgroup analysis of the RCTs alone did not 1388 

identify differences in reinterventions between groups.  1389 

 1390 

5.3. For patients with symptomatic reflux in the major superficial venous trunks and 1391 

associated varicosities undergoing initial ablation alone, we recommend that patients be 1392 

followed for at least 3 months to assess the need for staged phlebectomy or ultrasound 1393 

guided sclerotherapy for persistent or recurrent symptoms.  Longer follow-up is 1394 
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recommended for patients with recurrent symptoms and for patients who participate in 1395 

clinical trials.  1396 

Level of Recommendation: Ungraded good clinical practice 1397 

Rationale 1398 

In patients who elect a staged approach, significant time must elapse post procedure to 1399 

differentiate between symptoms related to recovery from the original procedure and residual 1400 

symptoms from remaining venous insufficiency. We recommend a follow-up at a minimum of 1401 

three months to determine if the procedure has both resolved symptoms and eliminated visible 1402 

tributary veins. Longer follow-up is recommended for patients with recurrent symptoms and for 1403 

those  who participate in clinical trials. In patients with residual symptoms, DU should be 1404 

performed to assess the treated veins for closure, as well as assessing any remaining superficial 1405 

truncal veins, tributaries, and perforator veins for size and extent of reflux. Once identified, 1406 

treatment with a second procedure should use the same criteria as the initial procedure, and can 1407 

range from ablation of an incompletely closed or more distal truncal vein to removal or 1408 

sclerotherapy of remaining incompetent tributary veins. 1409 

 1410 

Evidence 1411 

In two studies214, 215 follow-up evaluation was performed at 3 to 6 months to fully assess 1412 

potential regression of tributary varicosities, with significant regression and improvement in 1413 

symptoms.  Conversely, Lane and coauthors213 in the AVULS Trial had a follow-up exam at  6 1414 

weeks to assess the need for further procedure; only 36% of patients in the staged group required 1415 

further treatment.  A longer observation period likely would have decreased that percentage even 1416 

further.  1417 
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Table 1. PICO (Patients, Intervention, Comparison, Outcome) data of studies confirming 

the benefit of Duplex ultrasound in the evaluation of venous reflux 

 

 

N. 1st Author, 

Year 

Patients/ 

Limbs 

Intervention Comparison Outcome Study design 

1. Darke  

199742 

100 limbs of 73 

patients with 

varicose veins  

DU 

 

 

 

Hand-held 

continuous-

wave Doppler 

(HHD) 

 

HHD Sensitivity for GSV 

reflux: 95%,  

SSV reflux: 90%  

Specificity for GSV reflux: 

100% 

SSV reflux :93% 

 

HHD was inadequate to 

plan treatment of the SSV 

Single-center, 

cross-sectional 

prospective 

study 

2. Mercer, 

199839 

89 limbs of 61 

patients with 

primary varicose 

veins 

DU 

 

 

 HHD HHD sensitivity: 73% at the 

SFJ, 77% at the SPJ, 51% 

for TPs 

 

Surgery planned based on 

HHD alone would have left 

residual reflux sites in 24% 

Single-center, 

cross-sectional 

prospective 

study 

3. Rautio, 

200240 

62 limbs of 49 

primary varicose 

veins 

DU 

 

HHD  HHD sensitivity at the SPJ: 

64%, accuracy: 71% 

 

Duplex exam changed 

treatment plan in 10% of the 

limbs 

Single-center, 

cross-sectional 

prospective 

study 

 4. Rautio, 

200241 

142 limbs of 111 

patients with 

primary varicose 

veins  

DU HHD HHD Sensitivity for GSV 

reflux: 56%,  

SSV reflux: 23%  

Specificity for GSV reflux: 

97% 

SSV reflux :96% 

 

DU modified treatment plan 

in 9.1%.   

Single-center, 

cross-sectional 

prospective 

study 

5. Dhillon 

202044 

241 patients with 

venous reflux 

symptoms  

DU  HHD and point-

of-care portable 

color Doppler 

ultrasound 

(PCD) 

HHD Sensitivity: AK: 68%, 

BK, 94% 

Specificity:  

AK 50% - BK 12% 

 

PCD Sensitivity: AK 69%, 

BK 74%, 

Specificity:  

AK 79% - BK 58% 

 

Both HHD and PCD were 

inadequate alone for 

evaluation and exclusion of 

significant venous reflux  

Single-center, 

cross-sectional 

prospective 

study 

 

 

Jo
urn

al 
Pre-

pro
of

Downloaded for Anonymous User (n/a) at Region Vastra Gotaland from ClinicalKey.com by Elsevier on October 14, 
2022. For personal use only. No other uses without permission. Copyright ©2022. Elsevier Inc. All rights reserved.



 2 

Table 2. The Updated Clinical, Etiology, Anatomy and Pathology (CEAP) classification of 

chronic venous disorders 

(Adopted from Lurie F, Passman M, Meisner M, Dalsing M, Masuda E, Welch H, et al. The 

2020 update of the CEAP classification system and reporting standards. J Vasc Surg Venous 

Lymphat Disord. 2020;8(3):342-52, with permission) 

 

1. Clinical Class 

C0  No visible or palpable signs of venous disease 

C1  Telangiectasias or reticular veins 

C2  Varicose veins 

C2r Recurrent varicose veins 

C3  Edema 

C4 Changes in the skin and subcutaneous tissue due to chronic venous insufficiency 

C4a  Pigmentation or eczema 

C4b  Lipodermatosclerosis or atrophie blanche 

C4c Corona phlebectatica 

C5  Healed venous ulcer 

C6  Active venous ulcer 

C6r Recurrent active venous ulcer 

Each clinical class is sub-characterized by a subscript indicating the presence (symptomatic, s) or 

absence (asymptomatic, a) of symptoms attributable to venous disease.  Symptoms can include 

ache, pain, tightness, skin irritation, heaviness, muscle cramps, as well as other complaints 

attributable to venous dysfunction 
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2. Etiology  

Ec  Congenital 

Ep  Primary 

Es  Secondary (postthrombotic) 

En  No venous etiology identified 

3. Anatomy 

As  Superficial veins 

Ap  Perforator veins 

Ad  Deep veins 

An  No venous location identified 

4. Pathophysiology 

Pr  Reflux 

Po  Obstruction 

Pr,o  Reflux and obstruction 

Pn  No venous pathophysiology identifiable 

 

 

 

Table 3.  PICO (Patients, Intervention, Comparison, Outcome) data of studies comparing 

outcomes of thermal vs non-thermal ablations of refluxing superficial truncal veins. 

 
N 1st 

Author, 
Year 

Patients Interventi
on  

Comparison Outcomes Study 
Design 

1 Morrison, 
2015181 
Morrison 
2017,180 
 
 

222 patients 
with varicose 
veins  
(C2-C4)  
 

 

RFA of GSV 
(n=114) 
 
 
 
 

CAC of GSV 
(n=108) 
 
 
 
 

No difference in intra-procedural 
and 24 hr pain scores, more 
ecchymosis after RFA (P<.01) 
At 1 month, 100% occlusion after 
CAC , 87% occlusion after RFAs.  

Randomized 
Controlled 
Trial 
(VeClose) 
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Morrison 
202012  

 
 
 
 
89 patients with 
60 months 
follow-up 

 
 
 
RFA (n=33) 

 
 
 
CAC (n=47) 
(+9 roll-in 
patients) 

At 1 year no difference in  
occlusion ,  recanalization, 
symptoms  or QoL. 
 
At 5 years both treatments 
effective, non-inferiority of CAC 
vs RFA was demonstrated. 

2. Koramaz, 
2017187 

339 patients 
with varicose 
veins (C2-C5) 

EVLA 
(n=189) 

CAC** 
(n=150) 

At 12 months, occlusion rates 
were 98.6% vs 97.3%, P=.65) 
 

Retrospective 
comparative 
study 

3.  Yang, 
2019191 

335 patients 
with varicose 
veins, 476 veins 
treated 
(GSV;403, 
SSV:54,AAGSV:1
7, Perforator: 2) 

RFA  
(338 veins) 

CAC 
(148 veins) 

Same early closure rates (100%vs 
99%) More post-operative 
phlebitis after RFA (16% vs 5%, 
P<.05) 
3 infections from glue clumps 
needed excision and drainage 

Retrospective 
cohort study 

4. Bozkurt, 
2016 93 

310 patients 
with varicose 
veins *C2-C4)  

EVLA 
(n=156) 

CAC *(n=154) Periprocedural pain less with CAC 
(P<.001) Ecchymosis at 3 days 
less with CAC.  At 6 months and 
one year, no difference in QOL or 
closure rates.  

Prospective 
nonrandomiz
ed 
comparative 
trial 

5. Calik, 
2019173 

412 limbs in 400 
patients with 
varicose veins 
(C2-C4) 

EVLA 
(n=204) 

CAC * 
(n= 208)  

Periprocedural pain less after 
CAC (P<001) 
Induration, ecchymosis, and 
paresthesia rates were higher 
with EVLA.(P<.001) 12 months 
QoL and closure rates similar 
(96.6% vs 94.1%)   

Prospective 
nonrandomiz
ed, 
comparative 

6. Ovali,  
2019189 

244 patients 
with varicose 
veins (C2-C4)   

RFA of GSV 
(n=128) 

CAC * of GSV 
(n=116) 

Technical success 100% in both 
groups. Early severe pain, 
ecchymosis, discomfort 
significantly more after RFA 
(P<.05) 
At 1 year similar occlusion rates 
and QoL.  

Non-
randomized 
retrospective 
Comparative 
study 

7.  Vahaaho, 
2021195 

132 patients 
with varicose 
veins (C2-C4) 
randomized 
(intention to 
treat) 

EVLA (n=34) 
RFA (n=33) 
(3-year 
follow-up: 
31,25) 

MOCA (n=65) 
 
(3 y-ear 
follow-up: 50) 

At 3 years closure rate was 
significantly lower for MOCA than 
for EVLA or RFA (82% vs 100%, 
P<.005) 

Randomized 
controlled 
trial 

8.  Lane, 176 170 patients 
with varicose 
veins  (GSV or 
SSV) 

RFA (n=83) 
 

MOCA 
(n=87)) 
 
 

Intraprocedural pain (maximum 
and average pain scores 
significantly less after MOCA 
(P<.003). No difference between 
groups in return to work or 
normal activities. 
At 1 and 6 months no difference 
in QoL between groups 

 

9. Mohamed, 
202196 

150 patients 
with varicose 
veins(C2-C6)  

EVLA (n=75) MOCA (n=75) Similar intra-procedural pain 
scores (P=.021) 
At 1 year, occlusion rates after 
EVLA were 63/69 (91%) 
compared to 53/69 (77%) in the 
MOCA group; P = 0.020.  

Randomized 
controlled 
trial 
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At 1 year both groups had similar, 
significant improvement in VCSS 
and AVVQ  

10 Lawaetz, 
20177 

500 patients 
(580 limbs) with 
varicose veins  
(GSV) 

EVLA  
(n-=125)   
RFA (n-
=125), HL&S 
(n-=125) 

UGFS, using 
physician-
compounded 
foam (3% 
polidocanol) 
 (n-=125),   

At 5 years, all treatment 
modalities were efficacious and 
resulted in a similar improvement 
in VCSS and QOL. Significantly 
more recanalizations of the 
treated vein and more 
reoperations with UGFS, using 
physician-compounded foam 

Randomized 
Controlled 
Trial 

11. Vahaaho, 
20158 

196 patients 
with varicose 
veins 
(166 in the 5 -
year follow-up), 
(GSV) 

EVLA (n=57) 
HL&S (n=50) 

UGFS, using 
physician-
compounded 
foam  (1% 
polidocanol, 1 
or 3% sodium 
tetradecyl 
sulphate)    
(n-=59),   

At 5 years UGFS had the lowest 
occlusion rate without additional 
intervention 
(41% vs 89% vs 96%, P<.001). 
AVSS scores were similar 
 

Randomized 
controlled 
trial 

12. Brittenden, 
2014100 
 
 
 
Brittenden, 
201910 

798 patients 
with varicose 
veins 
randomized, 
(GSV or SSV), C2-
C6) 
At 5 years 595 
patients studied 

EVLA 
(n=212) 
Open 
surgery 
(289) 

UGFS, using 
physician-
compounded 
foam (1 or 3% 
sodium 
tetradecyl 
sulphate)    
(n-=292),   

Ablation rates at 6 weeks and 6 
months were lower after UGFS.  
 
At 5 years, disease specific QoL 
was worse after UGFS.  
Cost-effectiveness model 
iteration favored EVLA. 

 

13. Biemans, 
2013134 

240 patients 
with varicose 
veins  (GSV) 
C2-C5) 

EVLA (n=78) 
 
HL&S (n=68) 

UGFS, using 
physician-
compounded 
foam (n=77),   

At 1 year EVLA was superior to 
UGFS in terms of GSV closure 
(P<001). No differences in QoL. 

 

14. Lattimer,  
2013 178 

100 patients 
with varicose 
veins (GSV) CC2-
C6)  

EVLA (n=50) UGFS, using 
physician-
compounded 
foam (n=50) 

Costs and post-procedure pain 
were significantly less and 
treatment duration, and time to 
recover y significantly shorter 
after UGFS. 
After UGFS ,56% required 
additional treatment (vs. 6% with 
EVLA) 

Randomized 
Controlled 
Trial 

15. Rasmussen, 
2011135 
 
 
 
 
 
Rasmussen, 
2013123 

580 limbs of 500 
patients with 
varicose veins 
(GSV) (C2-4) 

EVLA 
(n=125) 
RFA (n=125) 
HL&S 
(n=124) 

UGFS, using 
physician-
compounded 
foam (n=124) 

Postintervention pain score 
significantly less after UGFS and 
RFA.  
At 1 year GSV closure was 
significantly lower after UGFS. 
QoL improved in all groups 
At 3 years more recanalization 
and more reoperations after 
UGFS. QoL improved in all 
groups. 

Randomized 
Controlled 
Trial 

16. Gonzalez-
Zeh, 
2008186 

98 patients with 
varicose veins 
(GSV), (C2-C6)  

EVLA (n=45) UGFS, using 
physician-
compounded 
foam (n=50) 
(n=53) 

Procedure associated pain worse 
after EVLA (P<.0001) .At 1 year, 
GSV closure was higher after 
EVLA 93% vs 77% P<.046) VCSS 
improved in both groups (P < 
.0001). 

Nonrandomiz
ed 
prospective 
trial 
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17.  Deak, 
2022154 

1070 patients 
with varicose 
veins (C2-C6) 
(C2, n=469) 

EVLA 
(n=550) 

UGSF, using 
PEM 
(polidocanol 
endovenous 
microfoam) 

Reflux eliminated in 93.5%  
(514/550) after  PEM and 92.8% 
(482/520) after EVLA. Follow-up 3 
years. No neurological or cardiac 
adverse events after PEM  

Retrospective 
cohort study 

 

*NBCA: VariClose Vein Sealing System (VVSS); Biolas, Ankara, Turkey 

 

 

 

 

 

Table 4.  PICO (Patients, Intervention, Comparison, Outcome) data of studies comparing 

outcomes of saphenous ablation with and without perforator vein ablation in patients with 

varicose veins. 

 

 

N. 1st Author, 

Year 

Patients/ 

Limbs 

Intervention Comparison Outcome Study design 

1. Kianifard, B   

2007203 

72 patients 

randomized  

38 patients 

underwent 

standard 

surgery + SEPS 

(71% C2 

disease) 

32 underwent 

only standard 

surgery (75% 

C2 disease)  

 

At 1-year significant 

reduction in number of IPVs 

and limbs with IPVs with 

addition of SEPS 

 

No significant difference in 

pain (VAS), mobility, 

cosmetic score or QoL (SF-

36, AVVQ) between 

groups. 

Randomized 

control trial 

2. Park S W,  

2012204 

69 Patients with 

varicose veins 

(C2/C3) with 

thigh IPV 

without SFJ 

reflux but with 

IPV reflux into 

GSV 

Endovenous 

laser ablation 

(EVLA) of 

IPVs in the 

thigh followed 

by ablation of 

the GSV 

(IPVA) below 

the IPV (n=34)  

EVLA of the 

GSV (GSVA) 

starting just 

proximal to the 

thigh IPV 

without ablation 

of the IPV itself 

(n=35) 

Technical success was 

significantly lower with 

IPVA (76.5%) compared to 

the than GSVA (100%) [p = 

.002]. 

 

No significant difference in 

clinical success (continued 

closure of treated vein) 

between IPVA and GSVA 

(1 week - 96.1% vs 100%; 1 

month - 100% vs 97.1%; 3, 

6 and 12 months - 100% for 

both groups). 

 

No significant difference in 

occurrence and degree of 

complications between the 

two groups. 

Randomized 

control trial 
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3. Fitridge R A, 

1999205 

38 limbs in 35 

patients with 

incompetent 

great saphenous 

veins and one or 

more IPV 

GSV stripping 

and 

phlebectomy 

with open 

ligation of IPV 

(n=21)  

GSV stripping 

and 

phlebectomy 

only (n=17) 

No significant difference 

between groups in either 

their preoperative or their 

postoperative venous 

function (Venous volume 

[VV], venous filling index 

[VFI] and ejection fraction 

[EF]) 

 

At 3 months, DUS failed to 

identify previously seen 

incompetent perforators in 

approximately 50% of 

patients (8/17) who did not 

undergo open ligation of 

IPV 

Randomized 

control trial 

 4. Koroglu M, 

2011206 

60 limbs in 55 

patients (C1 to 

C5; C2 = 21 

[35%]) 

EVLA of 

refluxing 

saphenous vein 

and foam 

sclerotherapy 

(FS) of venous 

varicosities 

EVLA of 

refluxing 

saphenous vein 

and FS of 

venous 

varicosities + 

FS of IPV 

At 6 months complete 

occlusion of IPV noted in 

75% compared to 98.6% for 

the saphenous veins 

 

No significant difference in 

improvement of VCSS 

between groups 

 

Improvement in VAS score 

greater after treatment of 

isolated saphenous vein 

reflux (p<0.05) 

Single-center 

prospective 

study 

 

GSV great saphenous vein; SFJ – Saphenofemoral junction; SEPS – Subfascial endoscopic perforator surgery; IPV 

– Incompetent perforator vein; VAS – Visual Analog Scale; QoL – Quality of Life; AVVQ – Aberdeen Varicose 

Vein Questionnaire. 

 

 

SUPPLEMENTARY TABLES (on-line only) 

Supplementary Table 1. Terminology. The most frequently used anatomical, clinical, 

physiological and descriptive venous terms include the following: 
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Term Definition 

Axial reflux  Uninterrupted retrograde venous flow from 

the groin to the calf. Superficial reflux is 

confined to the superficial venous 

system, deep reflux is confined to the deep 

venous system, and combined reflux involves 

any combination of the three 

main venous systems (superficial, deep, 

perforating). 

Chronic venous disorders Includes the full spectrum of morphological 

and functional abnormalities of the venous 

system 

Chronic venous disease Morphological and functional abnormalities 

of the venous system of long duration 

manifested by symptoms or signs 

or both indicating the need for investigation 

and/or care.  

Chronic venous insufficiency This  term is reserved for advanced chronic 

venous disease (C3-C6 classes of the CEAP 

classification) that is applied to functional 

abnormalities of the venous system producing 

edema, skin changes, or venous ulcers.  

Congenital venous reflux  Retrograde venous flow of abnormal 
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 duration in any venous segment,  

caused by the absence or abnormal 

development of venous valves. 

Mechanochemical ablation (Mocca 

procedure) 

A non-tumescent non-thermal technique to 

ablate superficial truncal veins. An oscillating 

rotating wire disrupts the endothelial lining of 

target veins allowing the simultaneously 

injected sclerosant to penetrate the deeper 

layers of the vein wall, ultimately resulting in 

vein sclerosis and obstruction.  

Mini-phlebectomy:  

 

Removal of a vein segment through a 

small skin incision or stab wound. Synonyms 

include phlebectomy, ambulatory 

phlebectomy, microphlebectomy or  stab 

phlebectomy. 

 

Non-truncal vein:  

 

Un-named or nonlongitudinal 

saphenous or deep vein 

Post-thrombotic syndrome:  

 

Chronic venous symptoms and/or signs 

secondary to deep vein thrombosis and its 

sequelae. 

Primary venous reflux   

 

Retrograde venous flow of abnormal 

duration in any venous segment, 
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caused by idiopathic venous valve 

dysfunction. 

Reticular veins Dilated bluish subdermal veins that range 

from 1 mm to <3 mm in diameter and are 

usually tortuous. This excludes normal visible 

veins in people with thin, transparent skin. 

Synonyms include blue veins, subdermal 

varices, and venulectasias. In the CEAP 

classification, reticular veins are part of the 

C1 clinical class.  

Secondary venous reflux  

 

Retrograde venous flow of abnormal 

duration in any venous segment,  

caused by thrombosis, trauma, or mechanical, 

thermal, or chemical etiologies. 

 

Sclerotherapy:  

 

Obliteration of a vein by chemical 

introduction 

(liquid, physician generated foam or 

polidocanol endovenous microfoam). 

Truncal vein  

 

named longitudinal saphenous or deep 

veins 

 

Diseased tributaries  Varicose veins or telangiectasias 
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 associated with the vein in question 

Stripping  

 

Removal of a long vein segment, usually most 

of the great saphenous or the small saphenous 

vein by means of a device. 

Teleangiectasia Small, dilated, flat, thin-walled, blue or red 

veins <1 mm in diameter that are seen near 

the surface of the skin. Numerous 

telangiectasias near the foot and ankle are 

termed corona phlebectatica. Commonly 

termed spider veins, they are distinguished 

from reticular veins by having no profile, but 

telangiectasia, spider veins, and reticular 

veins are all classified as C1 according to the 

CEAP classification. 

TESSARI technique 

 

Method of producing foam for immediate use 

by agitating liquid sclerosant with a gas at a 

predefined ratio using two 

interconnected syringes, which are pumped 

back and forth rapidly about 10 times until 

compact foam with microscopic 

bubbles is produced. Named after L. 

TESSARI (Italy). 
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Varicose veins  Subcutaneous dilated vein 3 mm in diameter 

or larger, when measured in an upright 

position. May involve the saphenous 

veins, saphenous tributaries, or nonsaphenous 

superficial leg veins. Varicose veins are 

usually tortuous, but tubular 

saphenous veins with demonstrated reflux 

may be classified as varicose veins. 

Venous ablation  

 

Removal, occlusion or destruction of a vein 

by 

mechanical, thermal, or chemical means. 

Venous compression:  

 

Narrowing or occlusion of the 

venous lumen as a result of extra-luminal 

pressure. 

Venous occlusion 

 

Total obliteration of the venous lumen. 

 

Venous obstruction  Partial or total blockage to venous flow. 

Venous reflux  

 

Retrograde venous flow of abnormal 

duration in any venous segment. 

 

Venous valvular incompetence  

 

Venous valve dysfunction 

resulting in retrograde venous flow of 

abnormal 
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duration. 

 

 
 
Supplementary Table 2.  Evidence to decision framework table. 

Duplex ultrasound scanning vs hand-held Doppler evaluation or other diagnostic methods 

 

Domain Evidence/panel input Judgment 

How substantial are the desirable 
anticipated effects of the 
strategy?  

DU changed the intervention 
plan in 10-25% of cases. HHD had 
the sensitivity only of 51-77%. 

Large 

How substantial are the 
undesirable anticipated effects? 

No known undesirable effects. 
DU is a non-invasive, safe and 
convenient diagnostic test.  
 

Trivial 

Do the desirable effects 
outweigh the undesirable 
effects? 

Clearly there are benefits of DU 
and no undesirable effect. 

Yes 

Is there important uncertainty or 
variability about how much 
people value the main 
outcomes? 

No available direct data Probably no 
important 
uncertainty or 
variability  

What is the overall certainty of 
the evidence of effects? 

In addition to the available data, 
there is an overwhelming opinion 
of experts supporting DU as the 
evaluation of choice for patients 
with varicose veins.  

Moderate 

How large are the resource 
requirements associated with the 
intervention? 

DU equipment is already 
available in most vein clinics and 
the cost is likely small relative to 
the overall cost of care. 

Small costs 

How large is the incremental cost 
relative to the net benefit? 

The strategy of DU evaluation is 
already implemented in the vein 
clinics. The benefit of more 
precise diagnosis with DU could 
bring only savings, although 
there is no cost-effectiveness 
analysis available. 

Unknown 

What would be the impact  
on health inequities? 

No available data  Unknown 
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Is the option acceptable  
to key stakeholders? 

There is also a clear agreement 
among the most experts and 
practitioners about evaluating 
patients with DU. 

Yes 

Is the option feasible to 
implement? 

As DU equipment is already 
available in most vein clinics, the 
option feasibility should not be 
difficult.  

Yes 

 
 
Supplementary Table 3.  Evidence to decision framework table. 

Endovenous ablation vs. high ligation and stripping vs. compression stockings, in patients 

with symptomatic varicose veins and axial reflux in the superficial truncal veins  

 

Domain Evidence/panel input Judgment 

How substantial are the 
desirable anticipated 
effects of the strategy?  

Decrease in peri-operative pain and 
earlier return to normal activity and 
reduced risk of varicosities at 5 years 
are more likely with endovenous 
venous intervention. High ligation and 
stripping was associated with higher 
anatomic closure rates at 30 days and 5 
years when compared with 
radiofrequency ablation and 
ultrasound-guided foam sclerotherapy, 
while no significant difference was 
seen when compared with endovenous 
laser ablation at 5 years. 

Moderate 
 

How substantial are the 
undesirable anticipated 
effects? 

Increased risk of pigmentation and 
some procedural pain are expected. 
Need for analgesia is higher with 
ligation and stripping.  

Small 

Do the desirable effects 
outweigh the undesirable 
effects? 

For most patients, the desirable effects 
outweigh the undesirable effects.   

Yes 

Is there important 
uncertainty or variability 
about how much people 
value the main outcomes? 

Studies on patient preference 
demonstrate significant heterogeneity 
in patient preferences with one study 
reporting that a majority of patients 
are not concerned about missing work, 
another reporting that cost was the 
most important component and 
variable responses regarding ranking of 
discomfort and long term risk of 

Possibly important 
uncertainty or 
variability 
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recurrence . Given that superficial 
venous disease is a chronic disease and 
there is lack of consensus regarding 
patient preference, the committee 
prioritized quality of life at 5 years and 
recurrence/need for reintervention 
over short term results. 

What is the overall 
certainty of the evidence of 
effects? 

Moderate certainty for venous 
intervention vs. compression stockings. 
Low certainty for head-to-head 
comparisons. 

Moderate 

How large are the resource 
requirements associated 
with the intervention? 

The type of insurance often drives 
costs and out of pocket expenses.  Out 
of pocket procedural costs vary widely. 

Unknown 

How large is the 
incremental cost relative to 
the net benefit? 

One study from the UK showed that 
endovenous therapies were most cost 
effective, followed by UGFS, HL&S, 
then conservative therapy.   

Unknown 

What would be the impact  
on health inequities? 

For patients who do not have access, or 
for whom the cost of endovenous 
therapy is prohibitive, HL&S is an 
acceptable strategy. 

Unknown 

Is the option acceptable  
to key stakeholders? 

All studies showed either strategy is 
acceptable when compared to no 
therapy. Individuals who place high 
priority on long-term outcomes would 
likely not choose UGFS. 

Probably Yes 

Is the option feasible to 
implement? 

Yes, it is a widely adopted technology. 
High ligation and stripping can be used 
if technology or expertise for 
endovenous ablation is not available, 
or if venous anatomy precludes 
endovenous treatment. 

Probably Yes 

 
Supplementary Table 4.  Evidence to decision framework table. 

Thermal ablation versus non-thermal ablation of saphenous veins 

 
 

Domain Evidence/panel input Judgment 

How substantial are the 
desirable anticipated effects 
of the strategy?  

There is no clear difference in terms of 
outcomes between thermal and non-
thermal vein ablation as the data is 

Unknown 
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indeterminate and the non-thermal 
group is heterogeneous.  

How substantial are the 
undesirable anticipated 
effects? 

Unclear difference in outcomes. 
Thermal interventions may be 
associated with lower generic quality 
of life scores and an increased risk of 
adverse events when compared with 
CAC or n-butyl cyanoacrylate, but this 
evidence is uncertain 

Small 

Do the desirable effects 
outweigh the undesirable 
effects? 

 Probably no 

Is there important 
uncertainty or variability 
about how much people 
value the main outcomes? 

There is uncertainty about the value 
patients place on procedural pain 
versus closure rates or long term QOL.     
These leave the available expertise of 
the treating physician and the 
preference of the patient as important 
components of the decision.  

Possibly important 
uncertainty or 
variability 

What is the overall certainty 
of the evidence of effects? 

 Very low when 
comparing the two 
strategies. Moderate 
for either strategy 

How large are the resource 
requirements associated 
with the intervention? 

Unknown Unknown 

How large is the 
incremental cost relative to 
the net benefit? 

Some data suggest that CAC may not 
be as cost-effective as the other 
ablation techniques. Cost factors do 
remain an important factor in some 
settings and are an important part of 
the decision making process.  

Unknown 

What would be the impact  
on health inequities? 

 No data available. Allowing physicians 
and patients to determine which may 
be the better route should help 
minimize inequity. 

Unknown 

Is the option acceptable  
to key stakeholders? 

No data available.  Probably Yes 
 

Is the option feasible to 
implement? 

Prior RCTs do suggest that choosing 
between thermal or non-thermal 
options is often feasible.  

Probably Yes 
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Supplementary Table 5.  Evidence to decision framework table. 

Treatment of incompetent perforators in patients with C2 disease vs. no treatment  

 

Domain Evidence/panel input Judgment 

How substantial are the 
desirable anticipated effects 
of the strategy?  

Not substantial. Intervention for 
incompetent perforator veins does 
not improve hemodynamic status, 
clinical presentation or quality of life 
compared to treatment of superficial 
reflux alone. Treatment however 
may have a role in patients with 
persistent symptoms post superficial 
venous surgery with persistent 
superficial reflux or initial presence 
of deep venous reflux. 

Trivial 

How substantial are the 
undesirable anticipated 
effects? 

Not Substantial. Undesirable effects 
such as venous thrombotic event, 
skin/soft tissue injury and nerve 
injury are possible.  

Trivial 

Do the desirable effects 
outweigh the undesirable 
effects? 

They do not, given the lack of 
significant evidence to proceed with 
intervention for incompetent 
perforator veins in C2 disease and 
the potential for undesirable effects. 

Probably no 

Is there important uncertainty 
or variability about how much 
people value the main 
outcomes? 

Unknown. Intervention for 
incompetent perforator veins 
treatment in C2 may result in over 
treatment or undertreatment.  

Unknown 

What is the overall certainty 
of the evidence of effects? 

Data are derived from many 
prospective cohort studies and 
limited data from randomized 
clinical trials.  

Low 

How large are the resource 
requirements associated with 
the intervention? 

It may lead to added cost to index 
procedure 

Moderate costs 

How large is the incremental 
cost relative to the net 
benefit? 

Unknown Unknown 

What would be the impact  
on health inequities? 

Unknown Unknown 

Is the option acceptable  
to key stakeholders? 

Unknown Unknown 

Is the option feasible to 
implement? 

While it may be feasible, routine 
treatment of incompetent 

Probably Yes 
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perforators in patients with C2 
disease does not have a 
documented benefit 
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Supplementary Table 6. Evidence to decision framework table. 

Concomitant phlebectomy with Saphenous Vein Ablation, vs staged phlebectomy after 

Saphenous Vein Ablation 

 

Domain Evidence/panel input Judgment 

How substantial are the 
desirable anticipated effects 
of the strategy?  

There are important upsides to 
treating all lower extremity varicose 
veins in one setting. 
 

Moderate 

How substantial are the 
undesirable anticipated 
effects? 

Likely small increase in post-
operative pain.  50%-70% of patients 
would not need subsequent 
phlebectomy due to symptom relief 
after Saphenous vein ablation 
 

Moderate 
 

Do the desirable effects 
outweigh the undesirable 
effects? 

For some patients, the desirable 
effects would outweigh the 
undesirable effects. When combined 
therapy was compared to ablation 
only, multivariate analysis revealed 
significant reduction of the VCSS 
scores on the CT vs the UT groups 
(P=.002) 

Probably yes 

Is there important 
uncertainty or variability 
about how much people 
value the main outcomes? 

Short term results confirmed that 
concomitant phlebectomy prolonged 
the ablation procedure but reduced 
the need for secondary procedures 
and significantly improved the quality 
of life. Five-year results of the same 
RCT showed excellent and similar 
clinical results and quality of life 
scores in both groups, but 
concomitant treatment was 
associated with optimal 
improvement in both QoL and the 
severity of clinical disease. While 
both strategies are acceptable, 
concomitant procedures (combined 
treatment -CT), are more often 
chosen by the patient. 

Probably not 
important 
uncertainty or 
variability 

What is the overall certainty 
of the evidence of effects? 

 Low 
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How large are the resource 
requirements associated with 
the intervention? 

One study showed CT procedure time 
was significantly longer than UT 
alone (65 min vs 45 min, P=0.002). 
From the panel’s practice, patient 
satisfaction with CT seems to 
outweigh the added time. 

Small costs 

How large is the incremental 
cost relative to the net 
benefit? 

One study suggested non-significance 
between CT vs UT in return to work 
(10 vs 3 days respectively) and return 
to normal activities (8 vs 2 days 
respectively) this is likely a Type 2 
error as only 50 patients were 
randomized. From the practice of the 
panel, they we see that most patients 
are not concerned with the 
additional recovery time. 

Unknown 

What would be the impact  
on health inequities? 

Unknown Unknown 

Is the option acceptable  
to key stakeholders? 

All studies showed either strategy is 
acceptable, depending upon patient 
preference. From the practice of the 
panel, they see more patients 
choosing CT vs UT. 

Probably Yes 

Is the option feasible to 
implement? 

All studies showed it is feasible to 
implement. From the practice of the 
panel, they observe that it is easy to 
implement 

Probably Yes 
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Figure Legends 

Varicose Vein Clinical Practice Guidelines. Gloviczki et al. 

 

Fig. 1. Anatomy of the great saphenous vein and its tributaries. Used with permission of Mayo 

Foundation for Education and Research, all rights reserved. 

Fig.2. Anatomy of the small saphenous vein and its tributaries. Used with permission of Mayo 

Foundation for Education and Research, all rights reserved. 

Fig.3. Perforating veins of the leg. (SPC= superficial posterior compartment, PTV= posterior 

tibial vein). Used with permission of Mayo Foundation for Education and Research, all rights 

reserved. 

 

Table Legends. 

Table 1. PICO (Patients, Intervention, Comparison, Outcome) data of studies confirming 

the benefit of Duplex ultrasound in the evaluation of venous reflux 

 

Table 2. The Updated Clinical, Etiology, Anatomy and Pathology (CEAP) classification of 

chronic venous disorders. Adopted from Lurie F, Passman M, Meisner M, Dalsing M, Masuda 

E, Welch H, et al. The 2020 update of the CEAP classification system and reporting standards. J 

Vasc Surg Venous Lymphat Disord. 2020;8(3):342-52, with permission. 

 

Table 3.  PICO (Patients, Intervention, Comparison, Outcome) data of studies comparing 

outcomes of thermal vs non-thermal ablations of refluxing superficial truncal veins. 

 

Table 4.  PICO (Patients, Intervention, Comparison, Outcome) data of studies comparing 

outcomes of saphenous ablation with and without perforator vein ablation in patients with 

varicose veins. 

 

Supplementary Table 1. Terminology. The most frequently used anatomical, clinical, 

physiological and descriptive venous terms include the following: 

 

Supplementary Table 2.  Evidence to decision framework table. 
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Duplex ultrasound scanning vs hand-held Doppler evaluation or other diagnostic methods 

 

Supplementary Table 3.  Evidence to decision framework table. 

Endovenous ablation vs. high ligation and stripping vs. compression stockings, in patients 

with symptomatic varicose veins and axial reflux in the superficial truncal veins  

 

Supplementary Table 4.  Evidence to decision framework table. 

Thermal ablation versus non-thermal ablation of saphenous veins 

 

Supplementary Table 5.  Evidence to decision framework table. 

Treatment of incompetent perforators in patients with C2 disease vs. no treatment  

 

Supplementary Table 6. Evidence to decision framework table. 

Concomitant phlebectomy with Saphenous Vein Ablation, vs staged phlebectomy after 

Saphenous Vein Ablation 
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