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ABSTRACT

The Society for Vascular Surgery, American Venous Forum, and American Vein and Lymphatic Society collaborated to
update the 2011 Society for Vascular Surgery/American Venous Forum clinical practice guidelines and provide new
evidence-based recommendations on critical issues affecting the care of patients with varicose veins. Each recom-
mendation is based on a recent, independent systematic review and meta-analysis of the diagnostic tests and treat-
ments options for patients with lower extremity varicose veins. Part | of the guidelines includes evidence-based
recommendations for the evaluation of patients with CEAP (Clinical Class, Etiology, Anatomy, Pathology) class 2 varicose
vein using duplex ultrasound scanning and other diagnostic tests, open surgical treatment (ligation and stripping) vs
endovenous ablation techniques, thermal vs honthermal ablation of the superficial truncal veins, and management of
incompetent perforating veins in CEAP class 2 disease. We have also made recommendations on the concomitant vs
staged treatment of varicose tributaries using phlebectomy or liquid or foam sclerotherapy (with physician-compounded
foam or commercially prepared polidocanol endovenous microfoam) for patients undergoing ablation of incompetent
superficial truncal veins. (J Vasc Surg Venous Lymphat Disord 2023;11:231-61.)

Keywords: Ablation; Cyanoacrylate; Endovascular; Endovenous; Guidelines; Laser; Mechanicochemical ablation; Polido-

canol endovenous microfoam; Radiofrequency; Sclerotherapy, Varicose veins; Venous insufficiency

From the Division of Vascular and Endovascular Surgery, Gonda Vascular Cen-
ter, Mayo Clinic, Rochester®; the Division of Vascular and Endovascular Sur-
gery, Department of Surgery, University of California, Los Angeles, Los
Angeles®; the Department of Medicine, University of North Carolina, Chapel
Hill, and Rex Vascular Specialists, UNC Health, Raleigh®; the University of
Washington, Seattle®; the Miller School of Medicine, University of Miami,
Miami®; the Medical College of Wisconsin, Milwaukee’; John Sealy School of
Medicine, University of Texas Medical Branch, Galveston?; the South Austin
Vein Center, Austin”;, the Department of Medicine, Jobst Vascular Institute,
University of Toledo, Toledo'; the Division of Vascular Surgery, Stanford Univer-
sity, Stanford’; the Department of Internal Medicine and Gonda Vascular Cen-
ter, Rochester’; the NYU Brooklyn Medical Center, New York'; the RANE
Center for Venous and Lymphatic Diseases, Jackson™; the Heart and Vascular
Service, OhioHealth Riverside Methodist Hospital, Columbus”; the Evidence-
Based Practice Research Program, Robert D. and Patricia E. Kern Center for
the Science of Health Care Delivery, Mayo Clinic, Rochester; the University
of Michigan, Ann Arbor®; the Vascular Associates, St Peters Health Partners,
Albany®; the University of Pittsburgh Medical Center, Pittsburgh”; the Vein
Clinics of America, Plano®; and the Vascular Care Group, Hyannis.*

Author conflict of interest: J.F. is a paid speaker for Janssen Pharmaceuticals.
M.L.G. has been paid a consulting fee by VitasupportMD and is on their advisory
board. R.K. is a paid consultant for Abbott Laboratories, Auxetics, Avail Medsys-
tems, Boston Scientific, Inari, Medtronic, Penumbra, Prairie Education and

Research Co-operative, Philips, SurModics, and Syntactx. M.H. Murad was
funded by the Society for Vascular Surgery to conduct systematic reviews
and provide methodology expertise. AT.O. is a primary investigator for preclin-
ical research grants funded by Medtronic and SurModics. KJ.O. is an Intersoci-
etal Accreditation Commission board member, a speaker/U.S. course host for
Medtronic, and a speaker for Boston Scientific. P.C., P.F.L, SSM\W., M.H. Meissner,
JA. KB, RLB., MD., EF, AH., AJ., SV, and HJW. have no conflicts of interest.

Independent peer review and oversight was provided by the members of the
SVS Document Oversight Committee (Marc Schermerhorn, Chair, Britt Ton-
nessen, Vice Chair, Mohammad Eslami, Raul Guzman, Peter Henke, Vikram
Kashyap, Ahmed Kayssi, Chris Kwolek, Erika Mitchell, Patrick Muck, William
Robinson, Evan Ryer, Palma Shaw, Chris Smolock, Brant Ullery, Chandu
Vemuri, Greg Westin, and Karen Woo).

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

Correspondence: Peter Gloviczki, MD, Division of Vascular and Endovascular
Surgery, Gonda Vascular Center, Mayo Clinic, 200 First St SW, Rochester,
MN 55905 (e-mail: gloviczki.peter@mayo.edu).

2213-333X

© 2022 Society for Vascular Surgery Published by Elsevier Inc. and The
Author(s). All rights reserved.

https://doi.org/10.1016/j jvsv.2022.09.004

231



232 Gloviczki et al

DISCLAIMER

The Society for Vascular Surgery (SVS) develops evi-
denced-based clinical practice guidelines as a resource
to assist members in the practice of vascular surgery.
The guideline recommendations contained herein are
based on a recent review of published evidence. They
reflect the available body of evidence, and their applica-
bility reflects the limitations of that data and are subject
to reassessment and revision as new knowledge emerges.
Given these limitations, clinical practice guidelines do not
represent a statement of the standard of care, nor do they
substitute for clinician judgment or supplant patient pref-
erence or shared decision-making. The Society of Vascular
Surgery recognizes that departure from guidelines may
be warranted when, in the reasonable judgment of the
treating clinician, such course of action is indicated by
the clinical presentation of the patient, limitations of avail-
able resources, advances in knowledge or technology, or
patient preference. The reader must rely solely on their
own judgment to determine what practices and proced-
ures, whether included in this practice guideline or not,
are appropriate for them, their patient, their institution,
or their practice.

SUMMARY OF RECOMMENDATIONS

GUIDELINE 1.

1.1. For patients with chronic venous disease of the lower
extremities, we recommend duplex ultrasound scan-
ning as the diagnostic test of choice to evaluate for
venous reflux.

Level of recommendation: grade 1 (strong), qual-
ity of evidence: B (moderate)

Implementation remarks of recommendation 1.1:

1.1.a. Reflux is defined as a minimum value >500 ms of
reversed flow in the superficial truncal veins (great
saphenous vein, small saphenous vein, anterior
accessory great saphenous vein, posterior accessory
great saphenous vein) and in the tibial, deep femoral,
and perforating veins. A minimum value >1 second
of reversed flow is diagnostic of reflux in the com-
mon femoral, femoral, and popliteal veins.

11b. Axial reflux is defined as uninterrupted retrograde
venous flow from the groin to the calf. Retrograde
flow can occur in the superficial or deep veins,
with or without perforating veins. Junctional reflux
will be limited to the saphenofemoral or sapheno-
popliteal junction. Segmental reflux occurs in a
portion of a superficial or deep truncal vein.

11.c. A definition of “pathologic” perforating veins in pa-
tients with varicose veins (CEAP [Clinical Class, Etiol-
ogy, Anatomy, Pathology] clinical class C2) includes
those with an outward flow duration of =500 ms
and a diameter of =35 mm on duplex ultrasound.

1.21. We recommend that evaluation of reflux with
duplex ultrasound be performed in an Intersocietal
Accreditation Commission— or American College of
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Radiology—accredited vascular laboratory by a
credentialed ultrasonographer, with the patient
standing whenever possible. A sitting or reverse Tren-
delenburg position can be used if the patient cannot
stand.
Level of recommendation: ungraded good prac-
tice statement
1.2.2. We recommend that for evaluation of reflux with
duplex ultrasound, we use either a Valsalva maneu-
ver or distal augmentation to assess the common
femoral vein and saphenofemoral junction and
distal augmentation with either manual compres-
sion or cuff deflation for evaluation of more distal
segments. Superficial reflux must be traced to its
source, including the saphenous junctions, truncal
or perforating veins, or pelvic origin varicose veins.
The study should be interpreted by a physician
trained in venous duplex ultrasound interpretation.
Level of recommendation: ungraded good prac-
tice statement
1.3.1. We recommend that a complete duplex ultrasound
scanning examination for venous reflux in the lower
extremities should include transverse grayscale im-
ages without and with transducer compression of
the common femoral, proximal, mid, and distal
femoral and popliteal veins, saphenofemoral junc-
tion, and great and small saphenous veins.
Level of recommendation: ungraded good prac-
tice statement
13.2. We recommend that a complete duplex ultra-
sound scanning examination for venous reflux in
the lower extremities should include measurement
of the spectral Doppler waveform using calipers.
Reflux at baseline and in response to a Valsalva ma-
neuver or distal augmentation in the common
femoral vein and at the saphenofemoral junction
and in response to distal augmentation in the
mid-femoral and popliteal vein, the great saphe-
nous vein at the proximal thigh and knee, the ante-
rior accessory great saphenous vein and small
saphenous vein, and at saphenopopliteal junction
or proximal calf should be documented.
Level of recommendation: ungraded good prac-
tice statement
1.3.3. We recommend that a complete duplex ultrasound
scanning examination for venous reflux in the lower
extremities should include diameter measure-
ments in patients with the leg in the dependent po-
sition, from the anterior to the posterior wall, at the
saphenofemoral junction, in the great saphenous
vein at the proximal thigh and at the knee, in the
anterior accessory great saphenous vein, and in
the small saphenous vein at the saphenopopliteal
junction or proximal calf. Images of both normal
and abnormal findings should be documented in
the records of the patient.
Level of recommendation: ungraded good prac-
tice statement
1.4. We recommend the use of the 2020 upgraded CEAP
classification system for chronic venous disorders.
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The clinical or basic CEAP classification can be used
for clinical practice, and the full CEAP classification
system should be used for clinical research.
Level of recommendation: ungraded good prac-
tice statement

GUIDELINE 2.

211. For patients with symptomatic varicose veins
and axial reflux in the great or small saphenous

vein, who are candidates for intervention, we
recommend superficial venous intervention over
long-term compression stockings.
Level of recommendation: grade 1 (strong), qual-
ity of evidence: B (moderate)

2.1.2. For patients with symptomatic varicose veins and
axial reflux in the anterior accessory or posterior
accessory dgreat saphenous vein, who are candi-
dates for intervention, we suggest superficial
venous intervention over compression stockings.

Level of recommendation: grade 2 (weak), qual-
ity of evidence: C (low to very low)

2.1.3. For patients with symptomatic varicose veins and
axial reflux in the superficial truncal veins, we sug-
gest compression therapy for primary treatment if
the patient's ambulatory status and underlying
medical conditions warrant a conservative approach
or, if the patient prefers conservative treatment, for
either a trial period or definitive management.

Level of recommendation: grade 2 (weak), qual-
ity of evidence: C (low to very low)

2.2.1. For patients with symptomatic varicose veins and
axial reflux in the great saphenous vein, who are
candidates for intervention, we recommend treat-
ment with endovenous ablation over high ligation
and stripping of the great saphenous vein because
of less postprocedure pain and morbidity and an
earlier return to regular activity.

Level of recommendation: grade 1 (strong), qual-
ity of evidence: B (moderate)

2.2.2. For patients with symptomatic varicose veins and
axial reflux in the small saphenous vein, who are
candidates for intervention, we recommend treat-
ment with endovenous ablation over ligation and
stripping of the small saphenous vein because of
less postprocedure pain and morbidity and an
earlier return to regular activity.

Level of recommendation: grade 1 (strong), qual-
ity of evidence: C (low to very low)

2.2.3. For patients with symptomatic varicose veins and
axial reflux in the anterior accessory or posterior
accessory great saphenous vein, who are candidates
for intervention, we suggest treatment with endove-
nous ablation, with additional phlebectomy, if
needed, over ligation and stripping of the accessory
great saphenous vein because of less postprocedure
pain and morbidity and an earlier return to regular
activity.

Level of recommendation: grade 2 (weak), qual-
ity of evidence: C (low to very low)
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For patients with symptomatic varicose veins and
axial reflux in the great or small saphenous vein,
we recommend treatment with ligation and strip-
ping of the saphenous vein if technology or expertise
in endovenous ablation is not available or if the
venous anatomy precludes endovenous treatment.

Level of recommendation: grade 1 (strong), qual-

ity of evidence: B (moderate)

For patients with symptomatic varicose veins and
axial reflux in the anterior accessory or the posterior
accessory great saphenous vein, we suggest treat-
ment with ligation and stripping of the accessory
great saphenous vein, with additional phlebec-
tomy, if needed, if technology or expertise in endo-
venous ablations is not available or if the venous
anatomy precludes endovenous treatment.

Level of recommendation: grade 2 (weak), qual-
ity of evidence: C (low to very low)

For patients with symptomatic varicose veins and
axial reflux in the great saphenous vein who place
a high priority on the long-term outcomes of treat-
ment (quality of life and recurrence), we suggest
treatment with endovenous laser ablation, radiofre-
guency ablation, or high ligation and stripping over
physician-compounded ultrasound-guided foam
sclerotherapy.

Level of recommendation: grade 2 (weak) qual-
ity of evidence: B (moderate)

For patients with symptomatic varicose veins and
axial reflux in the small saphenous vein who place
a high priority on the long-term outcomes of treat-
ment (quality of life and recurrence), we suggest
treatment with laser ablation, radiofrequency abla-
tion, or ligation and stripping from the knee to the
upper or mid-calf over physician-compounded ul-
trasound-guided foam sclerotherapy.

Level of recommendation: grade 2 (weak) qual-
ity of evidence: C (low to very low)

For patients with symptomatic varicose veins and
axial reflux in the anterior accessory or posterior
accessory great saphenous vein who place a high
priority on the long-term outcomes of treatment
(quality of life and recurrence), we suggest treat-
ment of the refluxing superficial trunk with endo-
venous laser ablation, radiofrequency ablation, or
high ligation and stripping, with additional phle-
bectomy, if needed, over physician-compounded
ultrasound-guided foam sclerotherapy.

Level of recommendation: grade 2 (weak), qual-
ity of evidence: C (low to very low)

GUIDELINE 3.

3.1.1. For patients with symptomatic axial reflux of the great

saphenous vein, we recommend both thermal and

nonthermal ablation from the groin to below the

knee, depending on the available expertise of the

treating physician and the preference of the patient.
Level of recommendation: grade 1 (strong), qual-
ity of evidence: B (moderate)
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3.1.2. For patients with symptomatic axial reflux of the
small saphenous vein, we recommend both ther-
mal and nonthermal ablation from the knee to
the upper or mid-calf, depending on the available
expertise of the treating physician and the prefer-
ence of the patient.

Level of recommendation: grade 1 (strong), qual-
ity of evidence: C (low to very low)

3.1.3. For patients with symptomatic axial reflux of the ante-
rior accessory or posterior accessory great saphenous
vein, we suggest either thermal or nonthermal abla-
tion, with additional phlebectomy, if needed,
depending on the available expertise of the treating
physician and the preference of the patient.

Level of recommendation: grade 2 (weak), qual-
ity of evidence: C (low to very low)

GUIDELINE 4.

4.11. For patients with varicose veins (CEAP class C2) who
have significant, symptomatic axial reflux of the great
or small saphenous vein, we recommend against
treatment of incompetent perforating veins
concomitant with initial ablation of the superficial
truncal veins.

Level of recommendation: grade 1 (strong), qual-
ity of evidence: C (low to very low)

41.2. For patients with varicose veins (CEAP class C2) who
have significant, symptomatic axial reflux of the
anterior accessory or posterior accessory great
saphenous vein, we suggest against treatment of
incompetent perforating veins concomitant with
initial ablation of the superficial truncal veins.

Level of recommendation: grade 2 (weak), qual-
ity of evidence: C (low to very low)

4.2. For patients with varicose veins (CEAP class C2) and
persistent or recurrent symptoms after previous
complete ablation of incompetent superficial trun-
cal veins, we suggest treatment of perforating vein
incompetence if it is the origin of the symptomatic
varicose tributaries.

Level of recommendation: grade 2 (weak), qual-
ity of evidence: C (low to very low)

GUIDELINE 5.

5.1.1. For patients with symptomatic reflux in the great or
small saphenous vein and associated varicosities, we
recommend ablation of the refluxing venous trunk
and concomitant phlebectomy or ultrasound-
guided foam sclerotherapy of the varicosities with
physician-compounded foam or commercial polido-
canol endovenous microfoam.

Level of recommendation: grade 1 (strong); qual-
ity of evidence: C (low to very low)

5.1.2. For patients with symptomatic reflux in the anterior
accessory or posterior accessory great saphenous
vein, we suggest ablation of the refluxing venous
trunk and concomitant  phlebectomy or
ultrasound-guided foam sclerotherapy of the
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varicosities with physician-compounded foam or

commercial polidocanol endovenous microfoam.
Level of recommendation: grade 2 (weak), qual-
ity of evidence: C (low to very low)

5.2.1. For patients with symptomatic reflux in the great or
small saphenous vein, we suggest ablation of the
refluxing venous trunk and staged phlebectomy or
ultrasound-guided foam sclerotherapy of the varicos-
ities only if anatomic or medical reasons present. We
suggest shared decision-making with the patient.

Level of recommendation: grade 2 (weak); qual-
ity of evidence: C (low to very low)

5.2.2. For patients with symptomatic reflux in the ante-
rior accessory great saphenous vein or posterior
accessory great saphenous vein, we suggest abla-
tion of the refluxing venous trunk and staged phle-
bectomy or ultrasound-guided foam sclerotherapy
of the varicosities only if anatomic or medical rea-
sons present. We suggest shared decision-making
with the patient.

Level of recommendation: grade 2 (weak), qual-
ity of evidence: C (low to very low)

5.3. For patients with symptomatic reflux in the major
superficial venous trunks and associated varicosities
undergoing initial ablation alone, we recommend
that patients be followed up for =3 months to assess
the need for staged phlebectomy or ultrasound-
gquided sclerotherapy for persistent or recurrent
symptoms. Longer follow-up is recommended for
patients with recurrent symptoms and for patients
who participate in clinical trials.

Level of recommendation: ungraded good clin-
ical practice

During the past two decades, the evaluation and mini-
mally invasive endovenous management of varicose veins
and more advanced forms of lower extremity chronic
venous insufficiency have progressed. The number of
endovenous procedures, including thermal and
nonthermal interventions, has increased rapidly,® and
>90% of these have been performed in an office setting
as outpatient procedures.” In the United States, between
2005 and 2014, the total annual claims for venous proced-
ures in the Medicare fee-for-service beneficiaries
increased from 95,206 to 332,244, for a compound annual
growth rate of 15%.* With the report of the 5-year follow-
up data from multiple, prospective randomized
controlled trials (RCTs)>™ and the 10-year follow-up of
one of the RCTs," the long-term effectiveness of different
procedures is now available to help physicians make
informed decisions on treatment recommendations. The
widely accepted and frequently used CEAP (Clinical pre-
sentation, Etiology, Anatomy, Pathophysiology) classifica-
tion and reporting standards were recently updated,”
and a multiple society Delphi consensus document was
published on the appropriate use criteria for the manage-
ment of chronic venous disease (CVD).'® The assessment
of early and late results using patient-reported outcomes
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has also improved, and the use of generic and disease-
specific quality of life (QoL) instruments has become the
reference standard for outcomes assessment.'”

In 2011, the Society for Vascular Surgery (SVS) and the
American Venous Forum (AVF) published the first
evidence-based guidelines on “the care of patients with
varicose veins and associated chronic venous diseases.”*°
With the improvement of imaging studies and minimally
invasive technology, the method has also improved,
enabling the reporting of guidelines that incorporate
new indications and technology. Several new venous clin-
ical practice guidelines were published during the past
decade, with the recommendations updated as new evi-
dence emerged.??” To collect the latest evidence on the
evaluation and management of patients with CEAP class
C2 varicose veins, the American Vein and Lymphatic Soci-
ety joined the SVS and AVF and commissioned an inde-
pendent health science group to perform a new
systematic review and meta-analysis.”® All recommenda-
tions in part | of the present clinical practice guideline
were determined from the scientific evidence provided
by the systematic review and meta-analysis.

METHODS

All treatment recommendations are in accordance with
the GRADE (grading of recommendations, assessment,
development, and evaluation) method.?®?° This approach
has been outlined in previous SVS guideline documents
and includes two components.?® The first component is
to determine the quality of the evidence underlying the
recommendation (A, high; B, moderate; C, low to very
low), and the second is to determine the strength of the
recommendation (1, strong; 2, weak).

The first component of the GRADE system is to deter-
mine the quality of the evidence (A-C) as a reflection of
the degree of confidence in the estimated treatment ef-
fect. Rating the quality of the evidence (also termed the
certainty of evidence) as A, B, or C starts with the study
design. Because they are less subject to bias, RCTs will
have the highest level of evidence, with other sources of
evidence, such as observational studies, ranked lower in
the hierarchy. This rating can be downgraded when (1)
the RCT has serious methodologic limitations such as
inadequate blinding, allocation concealment, or loss to
follow-up; (2) the results were inconsistent among the
RCTs; (3) the RCTs were indirectly relevant (ie, did not
directly apply to the patients, interventions, or outcomes
of interest); (4) the results were imprecise owing to the
small number of studies and events, or wide confidence
intervals for both benefits and harm were present; and
(5) a reporting bias was likely to be present.?®?° For grade
A recommendations, confidence in the treatment effect is
high, and further research would be unlikely to change
the estimate of effect. In contrast, for grade C recommen-
dations, further research would be very likely to affect the
estimate of the effect.
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The second component of GRADE is to determine the
strength of a recommendation, which includes an assess-
ment of the relative balance between the potential benefits
and harm of an intervention, patient values and prefer-
ences, and other contextual factors. The implications of a
grade 1, or strong recommendation, are that the potential
benefits of an intervention clearly outweigh the potential
harms and burdens; and virtually all well-informed patients
would choose such an intervention, and the physician can
confidently recommend the treatment without a detailed
knowledge of the underlying data. In contrast, for grade 2
or weak recommendations, the benefits and risks will be
more balanced or uncertain; thus, different patients could
choose different treatment options according to their
values and preference. The physician must be familiar
with the underlying data before making such arecommen-
dation and should counsel patients appropriately. The pre-
sent guidelines have used the word ‘recommmend” forgrade
1 or strong recommendations and the word “suggest” for
grade 2 orweak recommendations. It should also be recog-
nized that, in most cases, guidelines will be developed from
the results of studies of average patients and that a devia-
tion from the guidelines could be necessary under unusual
circumstances.

The committee also made several specific technical
remarks to facilitate adoption and implementation of
the new updated guidelines and several ungraded
good practice statements.>® Because a hew systematic
review of these remarks and good practice statements
could not be performed, these were based on the com-
mittee’s clinical expertise, knowledge of the literature,
and studies that had not met the criteria to be included
in the systematic review. Some of these statements
were adopted from the 2011 guidelines, if new informa-
tion was not available.?° The present document used
the terminology established in the updates of the
CEAP classifications,”™' the Vein Glossary,*? the VEIN-
TERM document® and “‘the 2020 appropriate use
criteria for chronic lower extremity venous disease’'®
(Supplementary Table |, online only).

Evidence to decision framework. Evidence to decision
framework tables that addressed the decision criteria
were constructed for each recommendation.** These
tables address the balance of the benefits and harm,
certainty of the evidence, patient values, feasibility,
and acceptability of the recommended actions
(Supplementary Tables II-VI, online only). Patient pref-
erences regarding the relative importance of different
aspects of their care vary greatly and must be consid-
ered when evaluating treatment approaches. In a
pre-evaluation survey of 111 patients from the United
Kingdom, most of the patients (56%) were not con-
cerned about missing work, and the importance of
postoperative discomfort and risk of recurrence var-
ied.*> Because 80% of the patients reported that their
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treatment decision would be influenced by the
opinion of their treating physician, it is important that
physician preferences be recognized and that the risks
and benefits of all treatment options are discussed.
Another study, which had only considered the early
postoperative period, found that out-of-pocket ex-
penses were the most important factor for many pa-
tients, followed in order by postoperative discomfort,
risk of adverse events, time to return to normal activity,
number of skin punctures required for tumescent
anesthesia, and number of required treatment visits.*®

Most patients with CEAP class C2 symptomatic varicose
veins will recognize the need for long-term follow-up
vein care. The panel considered mortality, venous throm-
boembolism, anaphylactic shock, or stroke as extremely
rare but the most severe outcomes, followed by less se-
vere outcomes such as wound complications, infection,
allergy, and varicose vein recurrence.

The recommendations in the present guidelines were
based on several assumptions. First, patient-centered out-
comes such as QoL and recurrent varicose veins are more
important than surrogate outcomes such as anatomic
closure rates. Significant heterogeneity in the reporting
of recurrence was found in previous systematic reviews,
with trials variously reporting overall limb recurrence vs
site-specific recurrence and clinical recurrence vs ultra-
sound recurrence®” Because the clinical relevance of ul-
trasound imaged recurrence is unclear, such data
should be interpreted with caution. Second, although
short-term outcomes such as postoperative pain, periop-
erative complications, and return to work and usual activ-
ities are important for many patients, superficial venous
disease is a chronic disease, and long-term patient out-
comes should be prioritized over the short-term clinical
outcomes. The committee elected to prioritize the out-
comes in the following order: (1) QoL at 5 years; (2) recur-
rence and need for reintervention at 5 years; (3) major
and minor perioperative adverse events; (4) postoperative
pain and return to work and usual activities; (5) anatomic
closure at 5 years; and (6) cost of the procedure. The
guideline committee and the systematic review did not
include a formal cost-effectiveness analysis because
almost all reported and reviewed studies had been per-
formed in the United Kingdom and other European coun-
tries, where the cost and reimbursement system differs
from that in the United States!® Therefore, the cost-
effectiveness judgments in the evidence to decision ta-
bles were usually labeled as unknown.

Evidence synthesis. The guideline panel for the present
document (part 1) prioritized five critical questions that are
most relevant to the current management of patients with
varicose veins. The questions were as follows: (1) the diag-
nostic utility of duplex ultrasound (DU) in adults with vari-
cose veins (class C2-C6); (2) high ligation and surgical
stripping vs any endovenous ablation technique for
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patients with varicose veins and axial incompetence of the
great saphenous vein (GSV) or small saphenous vein (SSV);
(3)thermal vs nonthermal endovenous ablation technique
outcomes for patients with varicose veins and axial
incompetence of the GSV or SSV; (4) incompetent perfo-
rating vein ablation vs no perforator ablation for patients
with simple varicose veins (CEAP class C2) with or without
axial incompetence of the GSV or SSV; and (5) treatment of
varicose tributaries with phlebectomy or sclerotherapy,
concomitant with, or staged after, endovenous ablation of
the incompetent GSV or SSV.

The Mayo Clinic Evidence-Based Practice Center was
asked to conduct a systematic review and meta-analysis
of the latest data available to address these questions.'”
For the review, comprehensive searches were conducted
through December 7, 2020, using the MEDLINE, Embase,
Scopus, the National Library of Medicine (PubMed), and
the Cochrane databases. All recommendations for these
clinical practice guidelines were based on this systematic
review and meta-analysis, which have been reported
together with these guidelines.”® Additional major studies,
RCTs, and Cochrane and other systematic reviews and
meta-analyses, reported on-line or in print before submis-
sion of these guidelines, were also reviewed by the writing
committee.

GUIDELINES
Guideline 1.
incompetence
Guideline 1.1: For patients with CVD of the lower ex-
tremities, we recommend DU scanning as the diag-
nostic test of choice to evaluate for venous reflux.
Level of recommendation: grade 1 (strong), quality of
evidence: B (moderate)

Diagnostic evaluation of vein

Rationale. DU is a noninvasive diagnostic test that is
safe, sensitive, specific, and cost-effective to evaluate
vein incompetence in patients with varicose veins. The
test is objective and reproducible but requires tech-
nical training and experience to perform a thorough
and accurate study. DU also requires physician exper-
tise to correctly interpret a DU study. DU was recom-
mended as the diagnostic test of choice for patients
with CVD in previous SVS/AVF guidelines and in a
consensus document from the International Union of
Phlebology.?°*%*° The 2016 Medicare Evidence Devel-
opment and Coverage Advisory Committee panel*®
and an earlier systematic review,”' however, did not
find sufficient evidence to support or refute the rec-
ommendations to use DU as the first-line diagnostic
test to evaluate CVD.

Evidence. Combining the data from two prospective
comparative studies**** a recent systematic review
found that using DU scanning for the evaluation of CVD
changed the management for 10% to 25% of the patients,
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who had undergone hand-held continuous wave Doppler
(HHD) ultrasound (Table 1).° Mercer et al** compared the
HHD ultrasound findings with those of DU and found that
the HHD sensitivity to detect reflux was only 73% at the
saphenofemoral junction (SFJ), 77% at the saphenopo-
pliteal junction (SPJ), and 51% for thigh perforator veins.
Thus, treatment determined using HHD ultrasound
would have left residual sites of reflux in 24% of the cases.
Rautio et al*® observed that the HHD ultrasound sensi-
tivity was 56% at the SFJ and only 23% at the SPJ and
concluded that the DU findings would modify the treat-
ment decision for 91%. Darke et al** found better HHD
ultrasound sensitivity at the SFJ (95%) but concluded that
HHD ultrasound was not satisfactory for the evaluation of
reflux at the SPJ. Another study by Wills et al*” found HHD
ultrasound sensitivity of 71% at the SFJ and concluded
that 29% of the limbs would have had sites of reflux left
untreated without a DU evaluation. Dhillon et al“® recently
compared HHD ultrasound with point-of-care portable
color Doppler ultrasound in assessing venous reflux.
Although portable color Doppler ultrasound had had
marginally greater sensitivity than HHD ultrasound and a
better negative predictive value above the knee, both
tests had had an ~30% negative predictive value, which is
inadequate for the exclusion of significant reflux. Similar
to several other studies and reviews,***° we recommend
routine DU scanning for definitive evaluation of patients
for venous reflux. The relevant PICO (patients, intervention,
comparator, outcome) data of five studies are summa-
rized in Table 14246

Of the other imaging modalities, descending contrast
venography will be useful for some patients to diagnose
reflux in the superficial veins.>® Ascending venography
can provide additional information on the anatomy of
the superficial system. Also, in some cases, it could help
intraoperatively to allow for complete ablation of the su-
perficial veins.”' However, in the era of high-resolution DU
imaging and other less invasive diagnostic imaging
studies, contrast venography is rarely used today for the
preoperative evaluation of patients with varicose veins.
Contrast venography, intravascular ultrasound, computed
tomography, magnetic resonance imaging, and magnetic
resonance venography have been reserved for the investi-
gation of the anatomy and function of the deep venous
system.>?>* Based on evidence of the systematic review
and additional data from the literature, including the rec-
ommendations of the 2020 appropriate use criteria of
multiple vascular societies,'® the panel strongly supports
DU scanning as the current reference standard for the
evaluation of reflux in patients with CVD.

Implementation remarks for guideline 1.1

1.1.a. Reflux is defined as a minimum value >500 ms
of reversed flow in the superficial truncal veins (GSV,
SSV, anterior accessory GSV [AAGSV], posterior acces-
sory GSV [PAGSV]) and the tibial, deep femoral, and
perforating veins. A minimum value >1 second of
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reversed flow is diagnostic of reflux in the common
femoral, femoral, and popliteal veins.

Van Bemmelen et al®® studied the duration of reflux
in the femoral, popliteal, and tibial veins in 32 healthy
patients in the supine and upright position using a Val-
salva maneuver, proximal limb compression, and
release of distal limb compression. The distal cuff
deflation method was the most accurate and repro-
ducible method to measure the duration of reflux.
The reflux times for the standing patients
were <500 ms for 95% of the patients.>® The data re-
ported by Labropoulos et al>° obtained using DU eval-
uation of 80 limbs of 40 healthy normal volunteers and
60 limbs of 45 patients with CVD, showed that a min-
imum value for abnormally reversed venous flow
(reflux) in the GSV and SSV and tibial and deep
femoral veins of >500 ms should be adopted as stan-
dard for the degree of reflux. A similar 500-ms value
was also proposed and accepted as the minimum
value for patients with incompetence of other superfi-
cial truncal veins, including the AAGSV.>” A minimum
value for significant reflux in the femoral and popliteal
veins of 1 second has also been defined in multiple
previous guidelines and consensus documents,?®-27-2839
and our writing committee has also accepted it as a
best practice statement.

1.1.b. Axial reflux is defined as uninterrupted retro-
grade venous flow from the groin to the calf. Retro-
grade flow can be in the superficial or deep veins,
with or without perforating veins. Junctional reflux
will be limited to the SFJ or SPJ. Segmental reflux oc-
curs in a portion of a superficial or deep truncal vein.

To define axial, junctional, and segmental reflux, we
adopted the terminology defined in the updates of the
CEAP classification,™' the Vein Glossary*> and the
VEIN-TERM document® (Supplementary Table I, online
only). “Complete axial reflux in a symptomatic patient is
pathognomonic, but junctional reflux alone is an indica-
tion for ablation. Conversely, a competent junction may
be associated with an incompetent, pathologic GSV
distal to the terminal valve and the source of varicosity
in such patients can be either pelvic vein incompetence
or an incompetent thigh perforating vein.”

1.1.c. A definition of “pathologic” perforating veins in
patients with varicose veins (CEAP clinical class C2) in-
cludes those with an outward flow duration of
=500 ms and a diameter of =3.5 mm on DU.

For patients with CVD (CEAP class C2-C6), the minimal
values suggested for clinically significant incompetent
perforating veins (IPVs) were 350 ms and 500 ms.>6°8°°
Most guidelines and consensus documents have agreed,
however, to define perforating vein incompetence as
>500-ms outward flow during calf relaxation or release
after distal compression.?**%*° Labropoulos et al®® re-
ported 96% specificity and 73% sensitivity for DU scan-
ning in predicting for incompetence of the perforating
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veins in patients with a vein diameter of 3.9 mm. In their
study, one third of the incompetent perforator veins
(IPVs) were <3.9 mm in size. Sandri et al.°’ however, re-
ported that >90% of the IPVs were >35 mm in size.
The SVS/AVF venous guidelines defined “pathologic”
perforating veins as those with an outward flow of
>500 ms, with a diameter of =3.5 mm, located beneath
a healed or open venous ulcer (for patients with CEAP
class C5-C6).2%?**8 For C4 patients, IPVs should be
beneath areas of impending skin breakdown or areas
of skin vulnerability.*®* These recommendations remain
current.

Guideline 1.2.

1.2.1. We recommend that evaluation of reflux with DU
be performed in an Intersocietal Accreditation
Commission— or American College of Radiology—
accredited vascular laboratory by a credentialed ultraso-
nographer, with the patient standing whenever possible.
Assitting orreverse Trendelenburg position can be used if
the patient cannot stand.

Level of recommendation: ungraded good practice
statement

1.2.2. We recommend that for evaluation of reflux
with DU, either a Valsalva maneuver or distal
augmentation should be used to assess the common
femoral vein and SFJ and distal augmentation should
be used with either manual compression or cuff defla-
tion for evaluation of more distal segments. Superfi-
cial reflux must be traced to its source, including the
saphenous junction, truncal or perforating veins, or
pelvic origin varicose veins. The study should be inter-
preted by a physician trained in venous DU
interpretation.

Level of recommendation: ungraded good practice
statement

Rationale and evidence. The technique of correct DU
scanning to investigate venous reflux has been previously
described in detail.>®*%%% A significant part of the test
should be performed with the patient in the upright
position to determine the degree of reflux and venous
diameter.>® Labropoulos et al® reported the DU results
for patients examined in the supine and standing posi-
tions. DU of 37 vein segments showed reflux of >500 ms
with the patients in the supine position. However, when
the study was repeated with the patient standing, 22
segments  (59%) showed nonsignificant  reflux
of <500 ms.>® The investigators concluded that “standing
allows more definitive closure of competent valves.” To
investigate reflux, manual compression of the thigh and
calf is suggested to assess reflux. In addition, both the
Valsalva technique and rapid cuff deflation have been
recommended.®® Masuda et al®® found that reflux in the
upper thigh veins—common femoral, femoral, deep
femoral, and GSVs was similarly demonstrated in both
normal and symptomatic states using cuff deflation and
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the Valsalva technique. To standardize the evaluation of
reflux, the panel recommends the generally adopted
guidelines of using a Valsalva maneuver or distal
augmentation to assess the common femoral vein and
SFJ and either manual compression or standardized cuff
deflation distal to the segment of interest to assess the
more distal veins.>®%?

Guideline 1.3.

1.3.1. We recommend that a complete DU scanning
examination for venous reflux in the lower extremities
includes transverse grayscale images without and with
transducer compression of the common femoral vein,
proximal, mid, and distal femoral veins, popliteal veins,
the SFJ, and the GSV and SSV.

Level of recommendation: ungraded good practice
statement

1.3.2. We recommend that a complete DU scanning
examination for venous reflux in the lower extremities
includes measurement of the spectral Doppler wave-
form using calipers. Reflux at baseline and in response
to Valsalva or distal augmentation in the common
femoral vein and at the SFJ should be document.
Reflux in response to distal augmentation in the mid-
femoral and popliteal veins, GSV at the proximal thigh
and knee, in the AAGSV and SSV at the SPJ or proximal
calf should also be documented.

Level of recommendation: ungraded good practice
statement

1.3.3. We recommend that a complete DU scanning
examination for venous reflux in the lower extremities
includes diameter measurements with the patient's
leg in the dependent position, from the anterior to pos-
terior wall, at the SFJ, in the GSV at the proximal thigh
and knee, in the AAGSV, and in the SSV at the SPJ or
proximal calf. Images of both normal and abnormal
findings should be documented in the patient's
records.

Level of recommendation: ungraded good practice
statement

Rationale. To use DU scanning for evaluation and
follow-up of patients, appropriate documentation of
both normal and abnormal findings in the patient’s
records is mandatory. A complete DU scanning exami-
nation for CVD should include visualization, compress-
ibility, venous flow with and without augmentation,
measurement of duration of reflux, and measurements
of the vein diameter.®* The vein diameter should be
acquired in the dependent position as a transverse,
anterior wall to posterior wall measurement. Spectral
Doppler waveforms with the extremity or extremities in
a dependent position demonstrating the baseline flow
and response to distal augmentation must be recorded.
If present, the reflux duration of retrograde flow must
be measured with calipers in the following segments:
common femoral vein, SFJ, GSV at the proximal thigh
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and knee, femoral vein at the mid-thigh, popliteal vein,
AAGCSV and PAGSV (when identified), and SSV at the
SPJ or at the mid-calf, if SPJ is not identified.®®> Mea-
surements of reflux in the calf veins is optional. Axial
reflux is defined as uninterrupted retrograde venous
flow from the groin to the calf, either to the upper calf
or to the ankle. Superficial reflux will be confined to the
superficial venous system, deep reflux to the deep
venous system, and combined reflux can involve any
combination of the three main venous systems (super-
ficial, deep, perforating). Some investigators have sug-
gested documenting the extent (length) of the
incompetent veins and the distance of the incompetent
truncal vein from the skin.®®

Evidence. Several studies have investigated the asso-
ciation of the vein diameter with reflux, CEAP clinical
class, and outcome of intervention for patients with
varicose veins.®”7% Kim et al®” evaluated 198 limbs of
99 patients and found that the diameter of the GSV in
the lower thigh with reflux >0.5 seconds with rapid
cuff deflation in standing patients was significantly
larger than that of the GSVs without reflux (4.7 mm vs
42 mm; P < .001). The cutoff value for the GSV
diameter that was associated with reflux in their study
was 5 mm (P = .025).°” Another study from Korea
investigated 777 patients and found 5.05 mm and
35 mm to be the best positive predictive value for
reflux in the GSV and SSV, respectively.”® Others,
however, found that ablation of small (<5 mm)
symptomatic GSVs provided clinical success in 83% of
the limbs at 3 months, with significant improvement
in the venous clinical severity score (VCSS; median
change, —2; interquartile range, —3 to —1).°*

A retrospective study of 728 limbs of 531 patients with
CVD found a positive correlation between the vein diam-
eter and reflux duration measured using DU and CEAP
clinical class, VCSS, and HASTI (heaviness, achiness,
swelling, throbbing, itching) score.”® Several other studies
have provided evidence that the superficial vein diame-
ters correlate with the CEAP class and severity of CVD.”"”*
In a prospective observational study of 330 patients with
symptomatic varicose vein, the vein diameter had a signif-
icant association with the VCSS (P=.041); however, no other
QoL or symptom measures were related to the vein
diameter.”® Mendoza et al”' found that measurements at
the proximal thigh, 15 cm distal to the groin, correlated
better with reflux and were more sensitive and specific
than were measurements at the SFJ. In a study of 152
patients with varicose veins, a GSV diameter of 5.880 mm
measured 5 cm distal to the SFJ using computed tomogra-
phy with the patient in the supine position was the cutoff
value for the prediction of reflux (sensitivity, 91.4%:; speci-
ficity, 81.8%).”” The investigators concluded, however, that
the vein diameter alone should not be used as an absolute
reference for venous reflux.
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A high level of evidence on treatment decisions made us-
ing the vein diameter alone, however, is still lacking.
Analyzing the data from 242 patients who had participated
ina RCT, Attaran et al°® recently reported a poor correlation
between the GSV diameterand baseline VCSS (R= —0.004;
P=.95)and between the GSV diameterand VCSS improve-
ment for =36 months of follow-up (R= 0.04; P=.55). Gibson
et al®? in a study of 91 patients, also found a weak correla-
tion between an increasing GSV diameter and VCSS and
no correlation between the GSV diameter and QoL scores,
including the CIVIQ (chronic venous insufficiency QoL
questionnaire) and VEINES for QoL and symptoms. These
investigators concluded that using the GSV diameter as
the sole criterion for determining the medical necessity
for treatment of GSV reflux is inappropriate.® To establish
the minimal value for the diameter of incompetent super-
ficial truncal veins that could be used as a criterion for abla-
tion, it is important to collect more data from patients for
whom DU was performed with the leg in the dependent
position, measured in the GSV at the proximal third of the
thigh.

Guideline 1.4.

We recommend the use of the 2020 upgraded CEAP
classification of chronic venous disorders. The clinical
or basic CEAP classification can be used for clinical
practice, and the full CEAP classification system
should be used for clinical research.

Level of recommendation: ungraded good practice
statement

Rationale and evidence. Evaluation of the patients
should include documentation of the clinical class of
the chronic venous disorder. The panel recommends us-
ing the recently updated 2020 CEAP classification sys-
tem and reporting standards as a good practice
statement (Table 11)."° Each clinical class (CO-C6) can be
further characterized with a subscript letter, according to
the presence or absence of symptoms (S, symptomatic;
A, asymptomatic; eg, C2, or C2s). Symptoms include
aching, pain, tightness, skin irritation, heaviness, muscle
cramps, and other complaints attributable to venous
dysfunction.® The basic CEAP classification can be used
for clinical practice, and the full CEAP classification sys-
tem should be used for clinical research. For patients
with C2 disease (varicose veins), the most recent CEAP
clinical classification requires a different diagnostic and
treatment strategy for recurrent varicose veins. Thus,
such patients should now be identified with the
subscript “r" for recurrence (ie, C2,)."”

Guideline 2. High ligation and surgical stripping vs
endovenous ablation

Guideline 2.1.

2.1.1. For patients with symptomatic varicose veins
and axial reflux in the GSV or SSV who are candidates
for intervention, we recommend superficial venous
intervention over long-term compression stockings.
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Level of recommendation: grade 1 (strong), quality of
evidence: B (moderate)

2.1.2. For patients with symptomatic varicose veins
and axial reflux in the AAGSV or PAGSV who are candi-
dates for intervention, we suggest superficial venous
intervention over compression stockings.

Level of recommendation: grade 2 (weak), quality of
evidence: C (low to very low)

2.1.3. For patients with symptomatic varicose veins
and axial reflux in the superficial truncal veins, we sug-
gest compression therapy for primary treatment if the
patient’s ambulatory status and underlying medical
conditions warrant a conservative approach, or if the
patient prefers conservative treatment, for either a
trial period or as definitive management.

Level of recommendation: grade 2 (weak), quality of
evidence: C (low to very low)

Rationale. Compression garments of various strengths,
in addition to a healthy lifestyle, weight loss, exercise, and
the avoidance of prolonged standing or sitting, have long
been recommended to patients with varicose veins to
decrease the pain, discomfort, and swelling caused by
the congestion due to refluxing and dilated superficial
veins.’® Compression has been shown to decrease
acute symptoms’®; however, no evidence has shown that
long-term compression is either curative or can arrest or
reverse the progression of CVD. An arbitrary 3-month
period of compression treatment before an interven-
tion, often used by insurance companies before proce-
dural authorization, also has not been supported by the
scientific evidence.

Evidence. A recent Cochrane review studied the effec-
tiveness of compression stocking for patients with vari-
cose veins.? Data on 1021 patients with C2 to C4
disease from 13 RCTs were analyzed. A variety of
compression stocking ranging from 10 to 50 mm Hg had
been used in the studies, and none had reported the QoL
measures used to assess the outcomes. No side effects
were reported. The review concluded that “there is
insufficient high-certainty evidence to determine
whether or not compression stockings are effective as
the sole and initial treatment of varicose veins in people
without healed or active venous ulceration, or whether
any type of stocking is superior to any other type.””®

The clinical outcomes at 2 years after conservative treat-
ment (lifestyle modifications and compression stockings)
vs surgery (high ligation and saphenous stripping) were
reported by Michaels et al®® in the randomized REAC-
TIVE (randomised clinical trial, observational study and
assessment of cost-effectiveness of the treatment of vari-
cose veins) trial of 246 patients with varicose veins. At
2 years, the patients who had undergone surgery to
ablate the superficial varicose veins had had significant
QoL benefit based on the SF-6D (short-form six domains)
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and the EQ-5D scores.?® The improvement in symptoms
and venous anatomy was also significant. In the UK.
study reported by Ratcliffe et al®' surgical treatment of
varicose veins offered a modest health benefit for rela-
tively little additional National Health Service cost rela-
tive to conservative treatment.

An additional randomized trial of 153 patients random-
ized to surgery or compression stockings found surgery
to be associated with significant decreases in the VCSS
and health-related QoL compared with compression
therapy.®? Others have also found that most patients
will benefit from surgery even after compression therapy
has failed.®® In addition, in the United Kingdom, the con-
servative management of varicose veins was not found to
be cost-effective.?“®> The consistency of the data sup-
ports a strong recommendation for surgical intervention
instead of compressions stockings alone for those who
are candidates for surgery and are willing to undergo
an intervention to treat symptomatic incompetent su-
perficial truncal veins and varicose tributaries. No evi-
dence is available to support the benefit of a trial of
3 months of compression therapy before offering surgical
or endovenous intervention for most patients.

Thus, the panel adopted the previous SVS/AVF guide-
lines?® and recommends intervention over compression
stocking alone for those who are candidates for a pro-
cedure and willing to undergo an intervention to treat
symptomatic incompetent superficial truncal veins and
varicose tributaries. The patient’s ambulatory status and
any underlying medical conditions must be considered
in making a treatment recommendation. The decision-
making should be shared, and patients might elect to
undergo a trial with compression or choose definitive
treatment using compression alone.

Guideline 2.2.

2.2.1. For patients with symptomatic varicose veins
and axial reflux in the GSV who are candidates for
intervention, we recommend treatment with endove-
nous ablation over high ligation and stripping of the
GSV because of less postprocedure pain and morbidity
and an earlier return to regular activity.

Level of recommendation: grade 1 (strong), quality of
evidence: B (moderate)

2.2.2. For patients with symptomatic varicose veins
and axial reflux in the SSV who are candidates for
intervention, we recommend treatment with endove-
nous ablation over ligation and stripping of the SSV
because of less postprocedure pain and morbidity
and an earlier return to regular activity.

Level of recommendation: grade 1 (strong), quality of
evidence: C (low to very low)

2.2.3. For patients with symptomatic varicose veins
and axial reflux in the AAGSV or PAGSV who are candi-
dates for intervention, we suggest treatment with
endovenous ablation, with additional phlebectomy, if
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Table I. PICO (patients, intervention, comparison, outcome) data of studies confirming benefit of duplex ultrasound (DU) in
evaluation of venous reflux

Mercer et al°? 1998 89 Limbs; 61 DU
patients with
primary
varicose
veins

Rautio et al,*® 2002 142 Limbs; 111 DU
patients with
primary
varicose
veins

HHD sensitivity: 72% at SFJ;
77% at SPJ; 51% for TPs;
surgery planned using HHD
alone would have left
residual reflux sites in 24%

Single-center, cross-
sectional prospective
study

HHD sensitivity: GSV reflux,
56%; SSV reflux, 23%; HHD
specificity: GSV reflux, 97%;

SSV reflux, 96%; DU modified

treatment plan in 9.1%

Single-center, cross-
sectional prospective
study

needed, over ligation and stripping of the accessory
GSV because of less early pain and morbidity and an
earlier return to regular activity.

Level of recommendation: grade 2 (weak), quality of
evidence: C (low to very low)

Rationale. All the treatment modalities discussed in
this section can be used to successfully treat symptom-
atic reflux of the GSV (Fig 1). Surgical treatment in-
cludes high ligation of the GSV or SSV at the SFJ or at the
SPJ, respectively, and invagination stripping of the distal
portion of the vein with the patient under general
anesthesia or tumescent local anesthesia. Contemporary
surgical and endovenous procedures are universally
performed with DU assistance. Endovenous in-
terventions, including thermal and nonthermal abla-
tions, are minimally invasive percutaneous procedures
that can be performed in an outpatient setting. Thermal
ablation can be performed using laser technology with
different types and wavelengths of laser fibers (endove-
nous laser ablation [EVLA])®®®” or can be performed
via radiofrequency ablation (RFA)**®82° ysing local
tumescent anesthesia. The most frequently used

devices in the United States include, among others,
the VenaCure 1470-nm laser system (Angiodynamics,
Waterlooville, UK) and the Closurefast RFA system
(Medtronic, Minneapolis, MN).

Nonthermal (and nontumescent) ablation methods
include endovenous cyanoacrylate closure (CAC; Vena-
Seal; Medtronic)'>°°' the VariClose Vein Sealing System
(Biolas, Ankara, Turkey),’>?* and the MOCA (mechanico-
chemical ablation) procedure, using the ClariVein device
(MeritMedical, South Jordan UT).>*®”7 Ultrasound-guided
foam sclerotherapy (UGFS) can also be an effective
method to close superficial truncal and varicose veins us-
ing either physician-prepared sodium tetradecyl! sulfate
or polidocanol foam made at the bedside using the Tes-
sari technique,®®°° or commercially prepared polidoca-
nol endovenous microfoam (PEM; Varithena; Boston
Scientific, Marlborough, MA).'°° The Tessari technique is
used to prepare foam at the bed side, using a three-
way stopcock and two syringes, mixing air with the liquid
sclerosing solution to create foam.?® Varicose tributaries
and tortuous superficial truncal veins such as the acces-
sory saphenous veins can be removed under local or
tumescent anesthesia using ambulatory phlebectomy
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Table Il. Updated Clinical, Etiology, Anatomy and Pathol-
ogy (CEAP) classification of chronic venous disorders

(e(0] No visible or palpable signs of venous
disease

c2 Varicose veins

C3 Edema

C4a Pigmentation or eczema

C4c Corona phlebectatica

Cc6 Active venous ulcer

Etiology

Ep Primary

En No venous etiology identified

As Superficial veins

Ad Deep veins

Pathophysiology

Po Obstruction

Pn No venous pathophysiology identifiable

with vein hooks or forceps through multiple small stab
wounds (mini- or microphlebectomy). Saphenous vein-
sparing operations (ASVAL [ambulatory selective varicose

For evidence of the effectiveness of these procedures,
the readers are referred to previous guidelines.?®?”

The important outcomes measures used to compare
the procedures performed in all studies included
anatomic closure, complications, time to return to
normal activity, recurrence, need for secondary

Journal of Vascular Surgery: Venous and Lymphatic Disorders

March 2023

, ‘ Superf. epigastric a. & v.
\ Common femoral v.

;‘“

Superf. circumflex: &‘b Pudendal a. &v.

iliac a. & v. )
Anterior accessory _| 4 “
great saphenous v. \

v. Posterior accessory
\ great saphenous v.

Great saphenous v.

1% Perforators of the

7 femoral canal

Saphenous n.

Anterior accessory
great saphenous v.

Posterior accessory

Paratibial ‘ ¥4 great saphenous v.

perforators

Upper
posterior
Middle- tibial
perforator

Great saphenous v.

Superf. peroneal n.
pel- B \ Lower

//ﬁ
© Mayo Cl|n|/
< // Medial ankle perforators
Fig 1. Anatomy of great saphenous vein (GSV) and its
tributaries. a. Artery; n., nerve; Superf, superficial; v, vein.
Used with permission of Mayo Foundation for Education
and Research, all rights reserved.

interventions, and generic and disease-specific QoL. The
decision to recommend minimally invasive endovenous
office procedures over contemporary high ligation and
saphenous stripping in this guideline was determined
by the differences in early outcomes, including peripro-
cedural pain and discomfort, need for analgesia medica-
tions, early minor adverse events, and early QoL
measures, and an earlier return to regular activities.

Evidence. A systematic review by Farah et al'® analyzed

the data from 30 RCTs, reported in 44 studies, ©'1>92101136
and the data from 16 observational studies'*”"' that
had compared the results of surgical treatment with
those of endovenous ablation using any of the tech-
niques. The systematic review found that high ligation
and saphenous stripping was associated with a lower
likelihood of being pain free (relative risk [RR], 0.39; 95%
confidence interval [Cl], 0.29-0.54)*"1“> and an increased
need for analgesia (RR, 1.83; 95% Cl, 117-2.86)"*"4° than
EVLA'® In the CLASS (comparison of laser, surgery, and
foam sclerotherapy) RCT, which compared foam, laser,
and open surgical treatments, Brittenden et al®® re-
ported significantly fewer early adverse events after laser
ablation than after surgery (7% vs 1%; P < .001). Suc-
cessful ablation of the saphenous vein, however, was less



Journal of Vascular Surgery: Venous and Lymphatic Disorders

Volume 11, Number 2

common in the foam group than in the open surgery
group (P < .001). At 6 weeks, patients who had under-
gone surgery had had lower SF-36 (short-form 36-item)
scores, indicating worse generic QoL than that of those
who had undergone laser treatment. The differences
were significant for bodily pain, vitality, and role limita-
tions due to emotional and physical health. These dif-
ferences between groups were no longer present at
6 months.” In the systematic review, no difference was
found in the disease-specific QoL scores when high
ligation and saphenous stripping was compared with
RFA at 1 month.'""!

In the EVOLVeS (evaluation of cinacalcet hydrochloride
therapy to lower cardiovascular events) RCT, the time to
return to normal activities was significantly better after
RFA than after high ligation and saphenous stripping
(mean, 1.15 days vs 3.89 days; P =.02). In the RFA group,
80.5% of the patients had returned to their routine activ-
ities of daily living within 1 day compared with 46.9% of
the patients in the high ligation and saphenous stripping
group (P < .01 In a recent RCT that had compared
high ligation and saphenous stripping with CAC ablation
of the GSV in 126 patients, the closure rate was 100% in
both groups at 3 months. However, the postoperative
pain and ecchymosis grades were significantly lower in
the CAC group.?"”

Both open surgical stripping and the currently available
endovenous procedures are durable procedures. The 5-
year results from the CLASS study confirmed the equally
improved disease-specific QoL in both the surgery and
the laser groups and both were superior to the results af-
ter physician-compounded foam.'° Using a probabilistic
cost-effectiveness model iteration, their results favored
laser ablation over foam ablation. When the main
outcome measure was the occlusion rate of the treated
GSV, the 5-year results were similar after high ligation
and saphenous stripping and EVLA (96% vs 89%) but
significantly worse after UGFS (519%; P < .001)."° A meta-
analysis of nine RCTs by Kheirelseid et al*” showed that
at 5 years RFA and EVLA are as effective as surgery for
treating saphenous vein insufficiency. The study also
concluded that the number of patients available for
analysis was too small to draw any definite conclusions.®”
Similarly, an Agency for Healthcare Research and Quality
systematic review found either no difference or insuffi-
cient data to support differences in important long-

term patient outcomes between thermal ablation and

surgery.'>?

Guideline 2.3.

2.3.1. For patients with symptomatic varicose veins
and axial reflux in the GSV or SSV, we recommend
treatment with ligation and stripping of the saphe-
nous vein if the technology or expertise in endovenous
ablation is not available or the venous anatomy pre-
cludes endovenous treatment.
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Level of recommendation: grade 1 (strong), quality of
evidence: B (moderate)

2.3.2. For patients with symptomatic varicose veins
and axial reflux in the AAGSV or PAGSV, we suggest
treatment with ligation and stripping of the accessory
GSV, with additional phlebectomy, if needed, if the
technology or expertise in endovenous ablation is not
available or the venous anatomy precludes endove-
nous treatment.

Level of recommendation: grade 2 (weak), quality of
evidence: C (low to very low)

Rationale and evidence. New technology might not be
available in some health care systems or the devices can
be too expensive for patients or facilities when no reim-
bursement for the procedure will be provided by third-
party payors. In addition, aneurysmal dilation of the
GSV close to the SFJ, a subcutaneous location of a
truncal superficial vein above the saphenous fascia and
close to the skin, and tortuosity of the GSV or SSV (Fig 2)
are relative anatomic contraindications to some endo-
venous procedures.

Although the systematic review supporting these
guidelines found a twofold greater 5-year risk of recur-
rent varicosities after high ligation and saphenous strip-
ping compared with RFA (RR, 2.00; 95% Cl, 1.22-3.27),"°
the findings was based on a single study with an inter-
mediate risk of bias.” Other reviews, based largely on
the same data, found no differences in 5-year recurrence
between high ligation and saphenous stripping, RFA,
and EVLA®” Overall, contemporary high ligation and
stripping, performed under tumescent anesthesia, had
excellent mid- and long-term results in multiple ran-
domized studies,®"" and the committee strongly recom-
mends high ligation and saphenous stripping, if the
technology or expertise is not available for an endovascu-
lar procedure or the anatomy favors surgery for patients
who are appropriate candidates for intervention.

Guideline 2.4.

2.4.1. For patients with symptomatic varicose veins
and axial reflux in the GSV who place a high priority
on the long-term outcomes of treatment (QoL and
recurrence), we suggest treatment with endovenous
laser ablation, RFA, or high ligation and stripping
over physician-compounded UGFS.

Level of recommendation: grade 2 (weak) quality of
evidence: B (moderate)

2.4.2. For patients with symptomatic varicose veins
and axial reflux in the SSV who place a high priority
on long-term outcomes of treatment (QoL and recur-
rence), we suggest treatment with laser ablation,
RFA, or ligation and stripping from the knee to the up-
per or mid-calf over physician-compounded UGFS.

Level of recommendation: grade 2 (weak) quality of
evidence: C (low to very low)
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2.4.3. For patients with symptomatic varicose veins
and axial reflux in the AAGSV or PAGSV who place a
high priority on long-term outcomes of treatment
(QoL and recurrence), we suggest treatment of the
refluxing superficial trunk with endovenous laser abla-
tion, RFA, or high ligation and stripping, with addi-
tional phlebectomy, if needed, over physician-
compounded ultrasound-guided foam sclerotherapy.

Level of recommendation: grade 2 (weak), quality of
evidence: C (low to very low)

Rationale and evidence. This recommendation applies
only to physician-compounded UGFS when using it for
ablation of a superficial truncal vein and does not
address the value of UGFS in the management of tribu-
tary varicosities. The recommendation is based largely on
evidence of a higher rate of recurrent varicosity, higher
risk of recurrent intervention, lower rate of occlusion of
the treated truncal vein, and lower disease-specific QoL
at 5 years after UGFS compared with high ligation and
saphenous stripping or thermal ablation.”®'° Disease-
specific QoL at 5 years was also better for both high
ligation and saphenous stripping (RR, —2.60; 95%
Cl, =399 to -1.22; P < .001) and EVLA (RR, —2.86; 95%
Cl, —4.49 to —1.22; P < .001) than for UGFS.'° Data on the
long-term effectiveness of commercial PEM are not yet
available, although the results of one RCT'°° and several
retrospective studies'>> "> are encouraging.

Cost-effectiveness. High ligation and saphenous strip-
ping, EVLA, and RFA are all effective treatment strategies
for symptomatic varicose veins arising from axial venous
reflux. However, both reimbursement and out-of-pocket
costs to the patient can vary significantly, depending on
insurance authorization. The out-of-pocket costs could
be the most important consideration for many pa-
tients.*® Therefore, the treating physician must be aware
of the costs of the different treatment options and
counsel their patients accordingly.

Because cost-effectiveness will vary with the setting
and local reimbursement system, and most data on
cost have come from outside the United States, our sup-
porting systematic review did not evaluate cost-
effectiveness. In British studies, physician-compounded
UGFS had had the lowest initial costs, although this
was partially offset by the long-term costs of reinterven-
tion and lower QoL.®'°® High ligation and saphenous
stripping in the inpatient setting was the most expensive
strategy. At a threshold of £20,000 ($28,000) per quality-
adjusted life-year in the United Kingdom, EVLA
ranked first, followed by RFA, UGFS, high ligation and
saphenous stripping, and conservative care in terms of
cost-effectiveness.?®> For those patients for whom the
out-of-pocket costs are a dominant consideration,
the treating physician must be aware of the costs of
the different treatment options and counsel the patient
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Fig 2. Anatomy of small saphenous vein (SSV) and its
tributaries. n., Nerve; v, vein. Used with permission of Mayo

Foundation for Education and Research, all rights
reserved.
accordingly. A systematic review of the cost-

effectiveness of varicose vein treatment in the United
Kingdom found that physician-compounded UGFS had
had a significantly greater reintervention rate compared
with the other procedures, which had all had similar
reintervention rates. The cost of EVLA vs UGFS was
£16,966 ($23,700) per quality-adjusted life-year, support-
ing EVLA as the most cost-effective procedure. RFA was
a close second, and MOCA, UGFS, CAC, conservative
care, and high ligation and stripping were not cost-
effective at the current prices in the U.K. National Health
Service.®> A Canadian cost-analysis study found that RFA
would be ~$110 to $220 more expensive than open
surgery but with fewer major and minor early complica-
tions (low level of evidence)."””

Small saphenous vein. The SSV is one of the important
superficial truncal veins that requires treatment if symp-
tomatic axial reflux is document by DU (Fig 2). Data on
the durability of endovenous treatment of the SSV,
however, remain limited. The systematic review by Farah
et al'® included two RCTs, reported in three publications,
that had compared the outcomes after high ligation and
saphenous stripping vs EVLA of the SSV.125126 High
ligation and saphenous stripping was associated with
lower anatomic closure rates and an increased incidence
of minor sensory disturbance at 1 month. At 2 years, the
anatomic closure rate was still superior after EVLA but
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with no significant differences in clinical recurrence,
sensory disturbance, or any QoL scores between the
groups.”” The use of nonthermal techniques for the
treatment of the SSV appear promising, because
the proximity of the sural nerve can result in neurologic
complications after open surgery or thermal
ablations.”*">? CAC was used to treat SSV insufficiency in
163 limbs of 128 patients in a study by Cho et al.'®° The
closure rate at 2 years was 96.3%. No major complica-
tions, including sural nerve injury, were noted. In a
retrospective study, the results of high ligation and
stripping of the SSV were compared with those after the
MOCA procedure to treat isolated SSV reflux.®’ The
recurrence rate at 18 months was similar in the two
groups. The MOCA procedure, performed in 60 limbs,
had resulted in less pain on the first postoperative day
and the patients had returned to work earlier than those
who had undergone open surgery. Leg paresthesia had
occurred in 3.4% after open surgery and 0% after the
MOCA procedure.® Other investigators had observed
more saphenous neuritis after thermal ablation.'®?

A systematic review by Boersma et al'® of 49 studies
reporting on five RCTs and 44 cohort studies found a
58%, 98.5% and 97.1% anatomic success rate after surgery,
EVLA, and RFA, respectively, and 633% success after
physician-compounded UGFS at a mean follow-up of
125 months (range, 0.5-48 months). The incidence of
neurologic complications was most frequent after surgery
(19.6%) and thermal ablation (EVLA, 4.8%:; RFA, 9.7%).
These pooled data had considerable heterogeneity. The
study supported the use of thermal ablation (EVLA or
RFA) for SSV treatment over surgery. A Cochrane review
of three RCTs also found that at a moderate to low level
of evidence, EVLA had resulted in a higher closure rate
at 6 weeks and lower recurrence at 1 year than open sur-
gery. The quality of evidence was low to suggest the use of
physician-compounded UGFS over surgery. Additional
RCTs with longer follow-up are needed to define the
optimal treatment of SSV ablation. However, the lack of
neurologic injury after nonthermal ablation is promising
and appears to be of considerable clinical benefit.

AAGSV and PAGSV. The AAGSV and PAGSYV are superfi-
cial truncal veins that join the GSV just distal to the SFJ]
(Fig 1). They could require treatment if axial incompe-
tence has been confirmed in patients with symptomatic
varicose veins. The PAGSV is rarely of clinical signifi-
cance'®*'®®; however, an incompetent AAGSV alone, or
combined with GSV reflux, frequently contributes to vari-
cosities and also to more advanced chronic venous insuf-
ficiency. An incompetent AAGSV has been a source of
recurrence after GSV ablation and also carries morbidity
similar to that of a refluxing GSV.'°®'®® The incidence of
superficial thrombosis in one study was significantly higher
in the AAGSV than in the GSV (6.41% vs 217%; P < .05)."%”
Endovenous therapies for the treatment of symptomatic
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AAGSVs demonstrated early outcomes similar to those of
patients with symptomatic GSV reflux.>”'®° For standalone
ablations, the revised VCSSs were similar between the
groups before and after the procedure; however, the CIVIQ-
20 scores had returned to the preintervention levels for
patients who had undergone standalone ablation of the
AAGSV at 6 months, suggesting that patients with a
symptomatic AAGSV treated with ablation will also require
treatment of the associated tributaries (varicosities) to
achieve outcomes similar to those for patients who had
undergone GSV ablation.>”

Guideline 3. Thermal ablation vs nonthermal ablation
of saphenous veins

Guideline 3.1.

3.1.1. For patients with symptomatic axial reflux of
the GSV, we recommend both thermal and
nonthermal ablation from the groin to below the
knee, depending on the available expertise of the
treating physician and the preference of the patient.

Level of recommendation: grade 1 (strong), quality of
evidence: B (moderate)

3.1.2. For patients with symptomatic axial reflux of
the SSV, we recommend both thermal and
nonthermal ablation from the knee to the upper or
mid-calf, depending on the available expertise of the
treating physician and the preference of the patient.

Level of recommendation: grade 1 (strong), quality of
evidence: C (low to very low)

3.1.3. For patients with symptomatic axial reflux of
the AAGSV or PAGSV, we suggest either thermal or
nonthermal ablation, with additional phlebectomy, if
needed, depending on the available expertise of the
treating physician and the preference of the patient.

Level of recommendation: grade 2 (weak), quality of
evidence: C (low to very low)

Rationale. Both thermal and nonthermal ablation
techniques are minimally invasive, percutaneous office-
based procedures. Thermal ablation (EVLA®®®,
RFA®488%) requires tumescent local anesthesia, which
can cause pain and discomfort during the procedure.
Nonthermal ablations include UGFS with physician-
compounded foam using the Tessari technique®®°° or
the use of PEM (Varithena).'°° Other nonthermal ablation
techniques include CAC'?°°" using the VenaSeal system
(Medtronic) or the Turkish glue kit (VariClose Vein Sealing
System; Biolas) and mechanicochemical ablation, such
as the MOCA procedure.®*°” All nonthermal ablations
can be performed without the need for tumescent
anesthesia. The heterogeneity of nonthermal techniques
does not allow for a direct comparison of all thermal and
all nonthermal ablations.

Evidence. To compare the outcomes of thermal and
nonthermal techniques®'7°® a systematic review'
analyzed data from 16 RCTs, reported in 27
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7.810,12,92,93,99,122,133-136,171-182 and data from T

11,150,151,183-190 The re-

publications
comparative observational studies.
view found significantly higher visual analog scale for
pain scores perioperatively for EVLA than for CAC or
UGFS, using physician-compounded foam."”#17718> The
early QoL scores in some studies were also better for
UGFS® and the MOCA procedure® than for EVLA. At
1 year, however, EVLA was associated with higher
anatomic closure rates than UGFS (RR, 1.23; 95% ClI, 1.11-
137 ¥ = 0.00%).**'771%> Compared with physician-
compounded UGFS, EVLA and RFA were also associ-
ated with a lower risk of recurrence (RR, 0.18; 95% ClI,
0.05-0.59; and RR, 0.06; 95% ClI, 0.01-0.44, respectively). In
the CLASS study, UGFS using physician-compounded
foam had resulted in a lower anatomic closure rate
(RR, 2.91; 95% Cl, 1.89-4.49) and an increased risk of rein-
terventions at 1 and 5 years.!° At 5 years, the disease-
specific QoL was better for EVLA than for UGFS.'° The
scores for the generic QoL measures were similar.”

A British RCT, reported by Lattimer et al'’® found that
physician-compounded UGFS was 3.15 times less expen-
sive than EVLA (£230.24 vs £724.72) with comparable
effectiveness. However, 56% (vs 6%) of the patients who
had undergone UGFS had required additional treat-
ment. Although the potential for reintervention was
clearly higher owing the higher rates of recanalization af-
ter UGFS, when performed with physician-compounded
foam, this technigue remains an important tool because
of the much lower cost and easy availability, compared
with other catheter-based techniques. Long-term results
and comparative studies with PEM are needed.

Early adverse events were reported to be more frequent
after EVLA or RFA than after CAC (Table 111).°%'®® Some
clinical advantages of CAC compared with thermal tech-
niques for <1 year, have been demonstrated in several
reports.92172179188 However, a prospective study by Ay
et al'®® found that the QoL (CIVIQ-14) was better for a
group of 70 patients who had undergone RFA than for
the 85 patients who had been treated with CAC (P <
.05). However, RFA at 1 year was associated with an
increased risk of recurrent incompetence compared
with CAC (RR, 3.22; 95% Cl, 1.07-9.64; ¥ = 0.00%)."791%°
In a systematic review, Vos et al'®? reported that the
pooled anatomic success for MOCA and CAC was
94.7% and 94.8% at 6 months and 94.1% and 89.0% at
1 year, respectively. In a network meta-analysis, Kolluri
et al'® compared the early outcomes with VenaSeal
(Medtronic) with those after EVLA, RFA, MOCA, sclero-
therapy, and open surgery. At 6 months, VenaSeal had
had the highest probability of anatomic success, ranked
first in the reduction of the postoperative pain score from
baseline (P = .690), and had had the lowest incidence of
adverse events (P = .650). The 3-year occlusion rate after
CAC treatment was 94.7% (95% Cl, 87.9%-100%) in a pro-
spective study by Almeida et al.°® An allergic reaction to
cyanoacrylate is rare but has been reported,'”* and those
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with previous hypersensitivity reactions to cyanoacrylates
and patients with acute superficial thrombophlebitis or
sepsis should not be treated with CAC.

The 5-year extension study of the VeClose (VenaSeal
Sapheon Closure System Pivotal Study) trial was recently
reported by Morrison et al.'” Freedom from recanaliza-
tion at 5 years in the randomized CAC and RFA groups
was 91.4% and 85.2%, respectively, demonstrating the
noninferiority of CAC compared with RFA. Both groups
showed sustained improvement in the QoL scores.

The MOCA procedure was also evaluated in several
comparative studies, and results =3 years have been
reported.?>o617174175191 1n 5 RCT, Bootun et al”
compared the intraprocedural pain scores for 60 pa-
tients who had undergone mechanicochemical ablation
(ClariVein) with those of 59 patients who had undergone
RFA (Covidien Venefit; Medtronic)."”' Both maximum and
mean pain scores were significantly lower in the
mechanicochemical ablation group compared with the
RFA group (193 mm vs 345 mm; P < .001; 13.4 mm vs
244 mm; P < .001). In the MARADONA (mechanochem-
ical endovenous ablation to radiofrequency ablation in
the treatment of primary great saphenous vein incompe-
tence) RCT, with 213 randomized patients, mechano-
chemical ablation resulted in less postoperative pain
but more hyperpigmentation compared with RFA.”*
More anatomic failures had been reported after the
MOCA procedure than after RFA; however, the patients
in both groups had had similar QoL scores at 1 and
2 years. In the LAMA (randomized controlled trial of
endovenous laser ablation versus mechanochemical
ablation with ClariVein in the management of superficial
venous incompetence) trial, 150 patients had been ran-
domized to EVLA or the MOCA procedure. Similar low
intraprocedural pain scores (RR, 22; 95% CI, 9-44; vs RR,
15; 95% ClI, 9-29; P = 0.210) were reported after both pro-
cedures. At 1 year, the anatomic occlusion rates after
EVLA were significantly better than those after MOCA
(919 vs 77%:; P = .020). Both EVLA and MOCA were highly
efficacious at 2 years and both had significantly
improved disease severity, symptoms, and QoL. In
another RCT by Tawfik et al'®? 100 patients had been
randomized to laser therapy or the MOCA procedure.
MOCA was associated with better VCSSs, less frequent
phlebitis, and a shorter time to return to work. The 3-
year results of an RCT, evaluating the MOCA procedure
vs thermal ablation (EVLA or RFA), were reported by
Vahaaho et al'®' A total of 117 patients were treated,
and the occlusion rate at 3 years was significantly lower
with MOCA than with either EVLA or RFA (82% vs
100%; P = .005). A GSV >7 mm in diameter had had an
increased recanalization rate after MOCA.

In another study, EVLA was associated with a lower
recurrent varicosity scale score than UGFS using
physician-compounded foam, and RFA was associated
with a lower risk of reintervention compared with UGFS
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Table Ill. PICO (patients, intervention, comparison, outcome) data of studies comparing outcomes of thermal vs
nonthermal ablations of refluxing superficial truncal veins

Morrison et al,' 89 Patients with RFA (n = 33) CAC (n = 47; At 5 years both RCT (VeClose)
2020 60-month (+9 roll-in treatments effective;
follow-up patients) noninferiority of CAC

vs RFA demonstrated

Yang et al'*° 335 Patients with RFA (338 veins) CAC (148 veins) Same early closure rates Retrospective
2019 varicose veins; (100% vs 99%); more cohort study
476 veins postoperative
treated (GSV, phlebitis after RFA
403; SSV, 54; (16% vs 5%; P < .05); 3
AAGSV, 17; infections from glue
perforator, 2) clumps needed

excision and drainage

Calik et al,'”? 412 Limbs in 400  EVLA (n =204)  CAC® (h = 208) Periprocedural pain less Prospective
2019 patients with after CAC (P < .001); nonrandomized,
varicose veins induration, comparative study
(C2-C4) ecchymosis, and

paresthesia rates
higher with EVLA (P <
.001) at 12 months; QoL
and closure rates
similar (96.6% vs
94.1%)

(Continued on next page)
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Table Ill. Continued.

Lane et al,'”® 170 Patients with RFA (n = 83) MOCA (n = 87) Intraprocedural pain Multicenter RCT
varicose veins (maximum and
(GSV or SSV) 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

Lawaetz et al,” 500 Patients (580 EVLA (n = 125); UGFS, with At 5 years, all treatment RCT
2017 limlbs) with RFA (n =125); physician- modalities were
varicose veins HL&S compounded efficacious and
(GSV) (n =125) foam (3% resulted in similar
polidocanol); improvement in VCSS
n =125) and Qol; significantly

greater incidence of
recanalization of
treated vein and
reoperations after

UGFS with physician-

compounded foam

Brittenden 798 Patients with EVLA (n = 212); UGFS with Ablation rates at 6 weeks Randomized trial
et al,®® 2014; varicose veins open surgery physician- and 6 months lower
Brittenden randomized, (n = 289) compounded after UGFS; at 5 years,
et al,'° 2019 (GSV or SSV), C2- foam (1% or disease-specific QoL
C6); at 5 years, 3% sodium was worse after UGFS;
595 patients tetradecyl cost-effectiveness
studied sulfate; n = model iteration

292) favored EVLA
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Table Ill. Continued.
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100 Patients with
varicose veins
(GSV; C2-C6)

Lattimer et al,'”” EVLA (n = 50)

2013

UGFS with Costs and RCT
physician- postprocedure pain
compounded were significantly less

and treatment
duration and time to
recovery significantly
shorter after UGFS;
after UGFS, 56%
required additional
treatment vs 6% with
EVLA

foam (n = 50)

98 Patients with
varicose veins
(GSV; C2-C6)

Gonzalez-Zeh EVLA (n = 45)

et al'®> 2008

UGFS with Procedure-associated Nonrandomized
physician- pain worse after EVLA prospective trial
compounded (P < .0001); at 1 year,
foam (n = 50; GSV closure higher
n = 53) after EVLA (93% vs

77%; P < .046); VCSS
improved in both
groups (P < .0001)

(RR, 0.44; 95% ClI, 0.27-0.71).7 No significant differences
were found for other outcomes such as deep vein throm-
bosis, recurrent varicosity, recurrent ulceration, edema,
pigmentation, or recurrent ulceration.

In a recent retrospective study of 1070 patients with
CVD (CEAP class C2-C6), including 470 C2 patients,
PEM ablation (Varithena;, BTG International Ltd, London,
UK) was compared with EVLA using the VenaCure 1470-
nm laser system (Angiodynamics, Waterlooville, UK).
Reflux was eliminated in 93.5% (514 of 550) and 92.8%

(482 of 520) of the PEM- and EVLA-treated patients dur-
ing an average follow-up of 3 years. No neurologic or car-
diac adverse events had occurred after PEM treatment.
PEM appears to be a promising new technology; howev-
er, the only RCT currently available had compared endo-
venous microfoam with placebo to confirm its safety and
early efficacy.'”°

For treatment of the incompetent below-the-knee
segment of the GSV, a systematic review by Sussman
et al'®® found that thermal ablation had had a lower
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incidence of saphenous nerve injury compared with high
ligation and saphenous stripping. Endovenous below-the
knee thermal ablations in some studies were used with
good results,'?® and an RCT had failed to show any nerve
injury caused by below-the-knee EVLA."®” The recent re-
sults with nonthermal ablation, however, appeared
promising because no saphenous or sural nerve injury
had been reported by Jimenez et al'** after ablation of
49 below-the-knee GSVs and 23 SSVs using commer-
cially prepared endovenous microfoam.

In summary, both thermal and nonthermal ablation
techniques are safe and effective; however, we cannot
recommend one technigue over the others. All tech-
niques have resulted in improved Qol scores and good
clinical effectiveness at 3 to 5 years after the procedure.
The early benefit of nontumescent, nonthermal proced-
ures over thermal ablation include less pain and discom-
fort; however, the decreased anatomic closure rates for
the MOCA procedure at 3 years and for UGFS with
physician-compounded foam at 5 years have made
them less durable treatment compared with thermal
ablation. It should be noted, however, that CAC was non-
inferior to thermal ablation at 5 years in one study."? Pro-
spective comparative studies with endovenous
microfoam are needed to confirm the long-term clinical
efficacy and a decreased incidence of nerve injury and to
recommend PEM over other ablation techniques.

Guideline 4. IPV ablation in patients with CEAP class
C2 varicose veins

Guideline 4.1.

4.1.1 For patients with varicose veins (CEAP class C2)
who have significant, symptomatic axial reflux of the
GSV or SSV, we recommend against treatment of
IPVs concomitant with initial ablation of the superfi-
cial truncal veins.

Level of recommendation: grade 1 (strong), quality of
evidence: C (low to very low)

4.1.2. For patients with varicose veins (CEAP class C2)
who have significant, symptomatic axial reflux of the
AAGSV or PAGSV, we suggest against treatment of
IPVs concomitant with initial ablation of the superfi-
cial truncal veins.

Level of recommendation: grade 2 (weak), quality of
evidence: C (low to very low)

Rationale. Patients with CEAP class C2 varicose veins
often do not have IPVs identified by DU, even when
they are present, because many vascular laboratories
have concentrated on imaging the superficial truncal
veins (GSV, SSV, AAGSV, PAGSV) and tributary veins. The
lower extremities have a large number of perforating
veins, and their common locations have been identified
in elegant anatomic dissections.'”®'9° When perforating
veins are identified during the evaluation of varicose
veins, they will often be competent and functioning
normally. However, IPVs can also be identified in the
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thigh and calf when a complete lower extremity venous
study is performed as a part of the initial evaluation
(Fig 3). Incompetent thigh perforator veins adjacent, or
connected, to incompetent saphenous veins are espe-
cially easy to identify, owing to their proximity to the
thigh truncal veins. Also, these perforator veins can oc-
casionally be the single connection between an incom-
petent truncal thigh vein and the deep venous system,
functioning in a role similar to that of the SFJ.

When a venous DU examination identifies an incompe-
tent thigh or calf perforator vein, in conjunction with
incompetent truncal and/or tributary veins, in patients
with symptomatic CEAP class C2 disease, a decision is
required how to proceed. The question is whether it
would be better to perform ablation of the superficial
truncal vein alone and treat the perforator vein later, if
needed, as a staged procedure. Previous guidelines
have recommended a combined procedure for patients
with more advanced chronic venous insufficiency.?®>®

Evidence. The systematic review of Farah et al'® included
two RCTswith anintermediate risk of bias to define the role
of perforator ablation in patients with varicose vein CEAP
class C2 disease (Table 1V).2°9?°" The first RCT by Kianifard
et al?°° had included patients with primary great saphe-
nous varicose veins and IPVs who had undergone either
standard surgery (high ligation and saphenous stripping
and phlebectomy) or standard surgery combined with
subfascial endoscopic perforator surgery (SEPS). Of the 72
randomized patients, 38 had undergone SEPS (71% with C2
disease) and 32 had not (75% with C2 disease). At 1year, the
SF-36 scores were not different between the two groups,
except for the bodily pain score, which had improved in the
SEPS group. The Aberdeen varicose vein questionnaire
score had improved in both groups. Although the visual
analog scale score for pain, mobility, and cosmetic
appearance had improved in both groups at1year (P < .05),
the improvement in mobility was only significant in the
non-SEPS group (P < .05). Follow-up DU showed that IPVs
in the untreated leg were significantly more frequent than
were those in the SEPS group.

The other study was by Park et a who had random-
ized patients with C2 and C3 disease to either endove-
nous laser ablation of the IPVs in the thigh, followed by
ablation of the GSV below the IPV (n = 34), or ablation
of the GSV starting just proximal to the thigh perforator
without ablation of the perforator vein (n = 35). Technical
success was significantly lower with ablation of the perfo-
rators (76.5%) compared with ablation of the GSV (100%;
P =.002). However, no significant difference was found in
clinical success (continued closure of treated vein) be-
tween the groups (1 week, 96.1% vs 100%; 1 month,
100% vs 97.1%; and 3, 6, and 12 months, 100% for both
groups). The investigators also reported no significant dif-
ferences in complications between the two groups at all
intervals.?”!
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Additional studies that were not discussed in the sys-
tematic review included an RCT by Fitridge et al,®?
who had evaluated the hemodynamic role of calf IPVs
in patients with uncomplicated varicose veins. They stud-
ied 38 limbs in 35 patients with incompetent GSVs and
one or more IPVs. All the limbs had undergone high liga-
tion and saphenous stripping with or without phlebec-
tomy with (group 1; n = 21) or without (group 2; n = 17)
open ligation of the IPV. In group 2, nine limbs had had
persistent IPVs, and eight had had no residual IPVs.
Both groups demonstrated significant improvement of
venous function by air plethysmography postoperatively,
including the venous volume, venous filling index, and
ejection fraction. No significant difference was found be-
tween the two groups in either the preoperative or post-
operative venous function. Follow-up DU could not
identify previously seen IPVs in ~50% of patients (8 of
17) who had not undergone open ligation of the IPVs.
This finding was explained as possible owing to avulsion
during surgery vs possible improvement in function after
pathologic saphenous vein removal.

In a prospective cohort study, Koroglu et al*%®
compared the effectiveness of endovenous laser ablation
and concomitant foam sclerotherapy in two groups of
patients—one with isolated saphenous vein reflux (group
1; n = 36 limbs) and one with saphenous vein reflux and
IPV (group 2; n = 24 limbs); 21 of the 60 limbs had had C2
disease. Occlusion of the IPVs was identified in 75% post-
operatively compared with 98.6% of saphenous veins.
Although no clinically significant difference was found
in the VCSS between the two groups, the visual analog
scale score was more prominently decreased after treat-
ment of isolated saphenous vein insufficiency. Their re-
sults suggest that the clinical outcomes will be superior
for patients with isolated truncal insufficiency.

van Neer et al,’®“ in their prospective study of 74 limbs
(55 class C2) of 59 patients with primary varicose veins,
evaluated the effects of high ligation and saphenous
stripping to just below the knee before and 6 months af-
ter the procedure. They found that reflux in the GSV
below the knee can persist in the main GSV trunk and
the anterior arch and posterior arch vein tributaries after
stripping. On multivariable analysis, the investigators
found no significant association between the presence
of an IPV preoperatively and reflux in the GSV or its
branches below the knee postoperatively or between
the preoperative IPVs and postoperative visible varicose
veins. In addition, the diameter of the GSV below the
knee and its branches decreased significantly after short
stripping of the more proximal GSV. The proportion of
patients with visible varicose veins in the GSV area below
the knee had decreased from 70% to 16% after stripping.
The investigators concluded that IPVs are not related to
the persistence of visible varicose veins below the knee
nor to the persistence of below-the-knee GSV reflux.
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The findings of these studies, including the systematic
review, support the initial nontreatment of IPVs in pa-
tients with C2 disease who have truncal vein reflux asso-
ciated with IPVs. The addition of perforator ablation in
RCTs did not significantly improve hemodynamic status,
clinical presentation, or QoL compared with treatment of
superficial truncal vein reflux alone.?°°?°" In addition, no
statistically significant difference was found in the
anatomic closure of the GSV at 1 month and 1 year.””

The clinical presentation of an incompetent thigh
perforator vein with an incompetent distal GSV deserves
special consideration. In many of these patients, the SFJ
and proximal GSV will be competent. A good practice
appears to be to treat these patients with ablation of
the distal GSV and the thigh perforator vein, which is
the major incompetent connection with the deep
venous system. However, a RCT by Park et al*®' advised
the performance of saphenous vein ablation alone for
these patients. However, the primary reason for failure
of the combined procedure was technical, with an
inability to treat the perforators in 8 of 34 limbs
(23.5%).2°" Further studies to support perforator ablation
during the initial procedure in these unique situations
are warranted.

Guideline 4.2. For patients with varicose veins (C2)
and persistent or recurrent symptoms after previous
complete ablation of incompetent superficial truncal
veins, we suggest treatment of IPVs if they are the
origin of symptomatic varicose tributaries.

Level of recommendation: grade 2 (weak), quality of
evidence: C (low to very low)

Rationale. Once the incompetent truncal veins have
been treated in patients with CEAP class 2 varicose veins,
all these patients should return for procedural follow-up
and confirmation that the symptoms and abnormal
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Table IV. PICO (patients, intervention, comparison, outcome) data of studies comparing outcomes of saphenous ablation
with and without perforator vein ablation

Park et al,”®' 2012 69 Patients
with varicose
veins (C2/C3)
and thigh
IPV without
SFJ reflux
but with 1PV
reflux into

GsvV

EVLA of thigh IPVs,
followed by
ablation of GSV
(IPVA) below IPV
(n = 34)

EVLA of GSV
(GSVA) starting
just proximal to
thigh IPV
without
ablation of IPV
(n = 35)

Technical success
significantly lower
with IPVA (76.5%) vs
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 both groups

60 Limbs in 55
patients (Cl1-
C5,C2,n=21;

35%)

Koroglu et al,”®* 2011

EVLA of refluxing
saphenous vein
and 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% vs 98.6% for
saphenous veins; no
significant difference
in VCSS improvement
between groups;
improvement in VAS
score greater after
treatment of isolated
saphenous vein reflux
(P < .05)

Single-center,
prospective
study
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veins have been adequately treated. For patients with
persistent symptoms, new symptomes, or residual visible
varicose veins, they should be reassessed with physical
examination and DU to determine the cause of the re-
sidual symptoms and whether treatment of visible vari-
cose veins has been incomplete. The authors of these
practice guidelines recommend that all patients who
have undergone a venous intervention for varicose veins
have at least one follow-up visit at ~3 months, when the
symptoms related to the procedure are likely to have
resolved, and the patients with residual symptoms or
visible residual varicose veins should be reassessed using
DU of the truncal, tributary, deep, and perforator veins
throughout the entire leg. The DU study should be used
to identify the treated veins with both complete and
incomplete closure, residual untreated tributary veins,
and incompetent deep and perforator veins. If all inten-
ded truncal and tributary veins have been treated and
yet the symptoms persist, other potential causes of the
persistent symptoms should be considered, including
residual incompetent tributary veins and IPVs, because
they could represent the origin of the symptomatic
varicose veins.

Evidence. In a prospective study of 127 limbs in 92 pa-
tients, including 58 limbs with C2 disease, van Rij
et al*%® performed flush ligation of the SFJ or SP3J, strip-
ping of the GSV to the knee, and multiple stab avulsions
and ligation of IPVs that had marked reflux. Deep venous
reflux was present in 68 limbs (53.5%). After 3 years,
recurrence of reflux at the SFJ and SPJ was 23% and 52%,
respectively. Additionally, IPVs had progressively
increased in number, with an overall clinical recurrence
of 51% at 3 to 5 years. Of the 53 limbs with a normal
venous filling index after surgery, 29 (55%) had deterio-
rated at 3 years. The investigators had concluded that
incomplete superficial surgery, in particular at the SFJ
and SPJ, is a less frequent cause of recurrent disease and
that neovascular reconnection and persistent abnormal
venous function are the major contributors to disease
recurrence.

In a retrospective study, Stuart et a evaluated 62
limbs of 47 patients (including 47 limbs with C2-C3 dis-
ease) treated with SFJ ligation, stripping of the GSV in
the thigh, and multiple phlebectomies vs SPJ ligation
and multiple phlebectomies, or both. The patients were
examined before surgery and at 14 weeks. After interven-
tion, a significant reduction was found in the total num-
ber of limbs with IPVs (65% preoperatively vs 37%
postoperatively; P < .01). Additionally, a significant reduc-
tion in the number of IPVs imaged (52% vs 28%; P < .01)
and in the median IPV diameter (median, 4 mm [range,
1-11 mm]; vs median, 3 mm [range, 1-8 mm]; P < .01) had
occurred after surgery. However, IPVs remained in 20% of
the limbs in which axial saphenous reflux had been
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abolished compared with 72% of the limbs in which su-
perficial or deep reflux remained (P < .01). The investiga-
tors concluded that superficial venous surgery fails to
correct perforator vein incompetence in patients with
deep vein reflux and those with persistent superficial
reflux.z®

Guideline 5. Ablation of the refluxing symptomatic
superficial venous trunk and concomitant treatment
of varicose tributaries

Guideline 5.1.

5.1.1. For patients with symptomatic reflux in the GSV
or SSV and associated varicosities, we recommend
ablation of the refluxing venous trunk and concomi-
tant phlebectomy or UGFS of the varicosities with
physician-compounded foam or commercial PEM.

Level of recommendation: grade 1 (strong); quality of
evidence: C (low to very low)

5.1.2. For patients with symptomatic reflux in the
AAGSV or PAGSV, we recommend ablation of the reflux-
ing venous trunk and concomitant phlebectomy or UGFS
of the varicosities with physician-compounded foam or
commercial PEM.

Level of recommendation: grade 2 (weak), quality of
evidence: C (low to very low)

Rationale. In patients with both truncal vein reflux and
incompetent tributaries, the decision regarding optimal
treatment must involve the scientific evidence, the pa-
tient’'s wishes and concerns, and a well-informed physi-
cian providing advice. The common scenario of calf or
thigh tributaries emanating from an incompetent trun-
cal vein treated in a single session will usually be the
more cost-effective approach and has been associated
with less total time off from work. In situations in which
nonsaphenous varicose tributaries are also present in the
leg, concomitant treatment with phlebectomy or UGFS
would be more appropriate. Other situations such as
transportation needs or caregiver restraints would also
favor concomitant treatment.

Evidence. Harlander-Locke et al?*°” performed a retro-
spective review of 1000 consecutive RFAs of truncal veins
(916 limbs with class C2-C6). Five hundred seven limbs
had large (>3mm) symptomatic varicose tributaries of
which 355 (70%) underwent concomitant phlebectomy,
145 (25%) limbs had staged phlebectomy. Twenty-six
limbs (5%) did not require staged phlebectomy because
of symptom resolution after saphenous ablation. The
authors concluded that patients with incompetent,
symptomatic tributary veins measuring 3 mm or greater
and axial reflux may benefit from endovenous ablation
with concomitant phlebectomy.

Brown et al?°® used data from the Varicose Vein Regis-
try from 2015 to 2019 for 3375 C2 patients who had un-
dergone thermal ablation of the saphenous veins.
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Patients who had undergone concomitant sclerotherapy
were excluded. Of the 2026 remaining patients, 1013
were included in each of two groups: ablation alone
and ablation with phlebectomy. The preprocedural
VCSSs were similar in both groups. However, the median
improvement in the VCSSs was higher for those who had
undergone ablation and phlebectomy. In addition, the
investigators had examined patient-reported symptoms.
After the procedure, improvement had occurred in all
symptoms (heaviness, achiness, throbbing, swelling, itch-
ing, appearance, pain, and effect on work). However, the
change in the scores was higher for the ablation plus
phlebectomy group than for the ablation alone group.

Conway et al?®? in a 2020 study of data from the vari-
cose vein module of the American Venous Registry
examined 526 patients with CEAP clinical class C2
without prior venous treatment. Combined treatment
(CT) in this cohort consisted of phlebectomy or sclero-
therapy, and unimodal treatment was thermal ablation
(RFA or laser). The change in symptom severity was
assessed by the pretreatment and 1-month post-
treatment VCSSs. After treatment, CT was associated
with significantly lower scores for the pain component
of the VCSS (0.31 for unimodal treatment vs 0.07 for CT;
P = .0008).

From England, the AVULS (ambulatory varicosity avul-
sion later or synchronized) trial compared simultaneous
and staged treatment, with the Aberdeen Varicose Vein
Questionnaire score as the primary outcome.?'® Both
groups showed significant improvement in symptoms
from baseline at 6 weeks, 6 months, and 12 months
(P < .0001). Although a significant difference was seen
at 6 weeks, with the simultaneous group showing a
5.48-point improvement (P = .029), no significant differ-
ences were found at 6 and 12 months. Comparing the
staged group who had subsequently required further
treatment and the simultaneous group, a large signifi-
cant difference was found at 6 weeks and 6 months.
The difference was no longer significant, however, at
12 months.

Guideline 5.2.

5.2.1. For patients with symptomatic reflux in the GSV
or SSV, we suggest ablation of the refluxing venous
trunk and staged or UGFS of the varicosities only if
anatomic or medical reasons are present. We suggest
shared decision-making with the patient.

Level of recommendation: grade 2 (weak); quality of
evidence: C (low to very low)

5.2.2. For patients with symptomatic reflux in the
AAGSYV or PAGSV, we suggest ablation of the refluxing
venous trunk and staged phlebectomy or UGFS of the
varicosities only if anatomic or medical reasons are
present. We suggest shared decision-making with the
patient.

Level of recommendation: grade 2 (weak), quality of
evidence: C (low to very low)
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Rationale. A single procedure that includes both abla-
tion of the truncal reflux and treatment of varicose tribu-
taries can provide immediate satisfaction to patients
who come for treatment of symptomatic varicose veins.
Medical or anatomic reasons should be present to stage
the procedures, because it is not rare that patients with
bilateral varicosities will be scheduled for several subse-
guent procedures to treat truncal reflux and varicosities
separately. The medical reasons for staging the proced-
ure include extensive bilateral varicosities and/or the
need for general anesthesia or a large amount of local
or tumescent anesthetic. The anatomic reasons can
include patients with circumferential limb varicosities
requiring changing the patient’s position from supine
to decubitus. In addition, in some patients with both
truncal incompetence and tributary incompetence, abla-
tion of the truncal vein will reduce the size of the tribu-
tary vein or reduce the symptoms of heaviness and
aching to an extent that no further treatment will be
needed. Some patients with truncal and tributary reflux
might only want the discomfort from their varicose veins
relieved, without a desire to eliminate the visible tribu-
taries. Thus, ablating the truncal vein might relieve
enough discomfort that a second procedure will never
be necessary. During the shared decision-making pro-
cess, patients might request a staged approach with
minimally invasive treatment of the tributaries using
physician-compounded foam, commercial foam, or
liguid sclerotherapy as an alternative to mini-
phlebectomy, which might be the only procedure
approved by the patient’s insurance company as a
concomitant procedure. Some patients also might not
have large enough symptomatic tributaries for their
treatment to be covered by insurance; therefore, they
might delay tributary treatment until the tributaries
become larger or until they have adequate financial re-
sources to pay for the procedure. Patients with diffuse
bilateral varicosities and bilateral saphenous incompe-
tence can safely undergo bilateral ablation; however, the
additional concomitant phlebectomies might be too
much for the patient and/or provider. Patients who elect
the staged approach must be informed that a distinct
likelihood exists of needing a second procedure, whether
mini-phlebectomy, liquid sclerotherapy, or foam
sclerotherapy.

Evidence. Two studies using the first-generation RFA
catheters examined the fate of residual varicosities after
ablation alone. Monahan?" had ablated the GSV in 54
limbs. At 6 months, complete resolution of the varicose
tributaries was found in 13% limbs and 284% of the
varicose veins had spontaneously resolved. An additional
88.7% of the varicose veins had decreased in size by
average of 34.6%. Welch?'? studied 184 limbs treated with
GSV RFA. Of the 155 limbs with successful total ablation
or only a patent segment <10 cm long, 101 (65.1%) had
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had symptom resolution and did not require further
treatment at 9 months of follow up.

A systematic review by Farah et al'® studied the out-
comes of 6098 patients who had been enrolled in a RCT
(two publications)?*?" two observational studies?°%2°°
and another systematic review of eight studies?” The
data supported better short-term and better to equiva-
lent long-term outcomes for the patients who had under-
gone the combined procedure.

In a meta-analysis by Aherne et al?'® truncal ablation
alone, without any treatment of the varicose tributaries,
was sufficient therapy for 63.9% of those assessed. Both
concomitant and staged treatments were safe and effec-
tive. Improvements in early disease severity and QoL scores
were better in the concomitant group. The concomitantin-
terventions in all studies had resulted in fewer reinterven-
tions than had the staged interventions. However, a
subgroup analysis of the RCTs alone did not identify differ-
ences in the reinterventions between the groups.

5.3. For patients with symptomatic reflux in the major
superficial venous trunks and associated varicosities
undergoing initial ablation alone, we suggest that
patients be followed up for =3 months to assess the
need for staged phlebectomy or ultrasound-guided
sclerotherapy for persistent or recurrent symptoms.
Longer follow-up is recommended for patients with
recurrent symptoms and for patients participating in
clinical trials.

Level of recommendation: ungraded good clinical
practice

Rationale. For patients who elect a staged approach,
significant time must elapse after the procedure to
differentiate between the symptoms related to recovery
from the original procedure and residual symptoms from
remaining venous insufficiency. We recommend follow-
up for a minimum of 3 months to determine whether
the procedure has both resolved the symptoms and
eliminated visible tributary veins. Longer follow-up is
recommended for patients with recurrent symptoms
and those participating in clinical trials. In patients with
residual symptoms, DU should be performed to assess
the treated veins for closure and to assess any remaining
superficial truncal veins, tributaries, and perforator veins
for the size and extent of reflux. Once identified, treat-
ment with a second procedure should use the same
criteria as used for the initial procedure. Treatment can
range from ablation of an incompletely closed or more
distal truncal vein to removal or sclerotherapy of any
remaining incompetent tributary veins.

Evidence. In two studies, the follow-up evaluation was
performed at 3 to 6 months to fully assess potential
regression of the tributary varicosities, with significant
regression and improvement in symptoms?"?"? In
contrast, Lane et al?'® in the AVULS trial, had performed a
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follow-up examination at 6 weeks to assess the need for a
further procedure. Only 36% of the patients in the staged
group had required additional treatment. A longer
observation period likely would have decreased that per-
centage even further.
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Supplementary Table | (online only). Terminology (most frequently used anatomic, clinical, physiologic, and descriptive
venous terms)

Chronic venous disorders Includes full spectrum of morphologic and functional abnormalities of venous system

Chronic venous insufficiency Reserved for advanced chronic venous disease (CEAP class C3-C6) applied to functional
abnormalities of venous system producing edema, skin changes, or venous ulcers

Mechanochemical ablation A nontumescent, nonthermal technique to ablate superficial truncal veins; an oscillating rotating
(Mocca procedure) wire is used to disrupt endothelial lining of target veins, allowing for simultaneous injection of
sclerosant to penetrate deeper layers of vein wall, ultimately resulting in vein sclerosis and
obstruction

Nontruncal vein Unnamed or nonlongitudinal saphenous or deep vein

Primary venous reflux Retrograde venous flow of abnormal duration in any venous segment, caused by idiopathic
venous valve dysfunction

Secondary venous reflux Retrograde venous flow of abnormal duration in any venous segment, caused by thrombosis,
trauma, or mechanical, thermal, or chemical etiologies

Truncal vein Named longitudinal saphenous or deep veins
Stripping Removal of long vein segment, usually most of great saphenous or small saphenous vein using a
device

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
~10 times until compact foam with microscopic bubbles is produced (named after L. Tessari,
Italy)

Venous ablation Removal, occlusion, or destruction of a vein by mechanical, thermal, or chemical means

Venous occlusion Total obliteration of venous lumen

Venous reflux Retrograde venous flow of abnormal duration in any venous segment




Journal of Vascular Surgery: Venous and Lymphatic Disorders Gloviczki et al ~ 261.e2
Volume 11, Number 2

Supplementary Table Il (online only). Evidence to decision framework: duplex ultrasound (DU) scanning vs hand-held
Doppler ultrasound (HHD) evaluation or other diagnostic methods

How sulbstantial are undesirable No known undesirable effects; DU is a Trivial
anticipated effects? noninvasive, safe, and convenient diagnostic
test

Is there important uncertainty or variability No available direct data Probably no important
about how much people value the main uncertainty or
outcomes? variability

How large are resource requirements DU equipment already available in most vein Small costs
associated with intervention? clinics, and cost is likely small relative to
overall cost of care

What would be effects on health No available data Unknown
inequities?

Is option feasible to implement? Because DU equipment already available at Yes
most vein clinics, implementation should
not be difficult
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Supplementary Table Ill (online only). Evidence to decision framework: endovenous laser ablation (EVLA) vs high ligation
and stripping (HL&S) vs compression stockings in patients with symptomatic varicose veins and axial reflux in superficial
truncal veins

How substantial are the undesirable Increased risk of pigmentation and some Small
anticipated effects? procedural pain are expected; need for
analgesia is higher with ligation and
stripping

Is there important uncertainty or variability Studies on patient preference demonstrate Possibly
about how much people value the main significant heterogeneity in patient important
outcomes? preferences, with one study reporting that uncertainty or

most patients are not concerned about variability

missing work, and another reporting that
cost was the most important component,
with variable responses regarding ranking of
discomfort and long-term risk of recurrence;
given that superficial venous disease is a
chronic disease and a consensus is lacking
regarding patient preference, the
committee prioritized QoL at 5 years and
recurrence/need for reintervention over
short-term results

How large are the resource requirements The type of insurance will often drive costs and Unknown
associated with the intervention? out-of-pocket expenses; out-of-pocket
procedural costs have varied widely

What would be the effect on health For patients without access, or for whom the Unknown
inequities? cost of endovenous therapy is prohibitive,
HL&S is an acceptable strategy

Is the option feasible to implement? Yes, it is a widely adopted technology; HL&S Probably yes
can be used if technology or expertise for
endovenous ablation is not available or
venous anatomy precludes endovenous
treatment
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Supplementary Table IV (online only). Evidence to decision framework: thermal ablation vs nonthermal ablation of
saphenous veins

How substantial are the undesirable Unclear difference in outcomes; thermal Small
anticipated effects? interventions could be associated with lower
generic QoL scores and an increased risk of adverse
events compared with CAC or n-butyl
cyanoactrylate, but the evidence is uncertain

Is there important uncertainty or variability Uncertainty exists regarding the value patients place Possibly important
about how much people value the main on procedural pain vs closure rates or long-term uncertainty or
outcomes? QoL; these leave the available expertise of the variability

treating physician and preference of the patient as
important components of the decision

How large are the resource requirements Unknown Unknown
associated with the intervention?

What would be the effect on health No data available; allowing physicians and patients Unknown
inequities? to determine which might be the better route
should help minimize inequity

Is the option feasible to implement? Prior RCTs do suggest that choosing between Probably yes
thermal and nonthermal options is often feasible
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Supplementary Table V (online only). Evidence to decision framework: treatment of incompetent perforator veins (IPVs) in
patients with C2 disease vs no treatment

How substantial are the undesirable Not substantial; undesirable effects such as venous Trivial
anticipated effects? thrombotic events, skin/soft tissue injury, and nerve
injury are possible

Is there important uncertainty or Unknown; intervention for IPV treatment in C2 disease Unknown
variability about how much people might result in over- or undertreatment
value the main outcomes?

How large are the resource It could lead to added costs to the index procedure Moderate costs
requirements associated with the
intervention?

What would be the impact on health Unknown Unknown
inequities?

Is the option feasible to implement? Although it might be feasible, routine treatment of IPVs Probably yes
in patients with C2 disease does not have a
documented benefit
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Supplementary Table VI (online only). Evidence to decision framework: concomitant phlebectomy with saphenous vein
ablation vs staged phlebectomy after saphenous vein ablation

How sulbstantial are the undesirable Likely, a small increase in postoperative pain; Moderate
anticipated effects? 50%-70% of patients would not need
subsequent phlebectomy due to symptom
relief after saphenous vein ablation

Is there important uncertainty or variability Short-term results confirmed that Probably not
about how much people value the main concomitant phlebectomy prolonged the important
outcomes? ablation procedure but reduced the need uncertainty or

for secondary procedures and significantly variability

improved Qol; 5-year results of same RCT
showed excellent and similar clinical results
and Qol scores in both groups; however,
concomitant treatment was associated with
optimal improvement in both QoL and
severity of clinical disease; although both
strategies are acceptable, concomitant
procedures (CT) were more often chosen by
the patient

How large are the resource requirements One study showed CT procedure time was Small costs
associated with the intervention? significantly longer than that for UT alone
(65 minutes vs 45 minutes; P = .002); from
the panel’s practice, patient satisfaction with
CT seemed to outweigh added time
required

What would be the effect on health Unknown Unknown
inequities?

Is the option feasible to implement? All studies showed it is feasible to implement; Probably yes
from the practice of the panel, the option
would be easy to implement



