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RFA radiofrequency ablation
RFITT radiofrequency induced thermal therapy
r-VCSS revised venous clinical severity score
SEPS subfascial endoscopic perforator surgery
SFJ saphenofemoral junction
SF-36 Short Form 36
SPJ saphenopopliteal junction
SSI static stiffness index
SSV small saphenous vein
STS sodium tetradecyl sulphate
SVT superficial vein thrombosis
TCL transcutaneous laser
TVUS transvaginal ultrasound
UGFS ultrasound guided foam sclerotherapy
UFH unfractionated heparin
VA venous aneurysm
VAD venoactive drug
VAS visual analogue scale
VCSS venous clinical severity score
VEINES-
QOL/Sym VEnous INsufficiency Epidemiological

and Economic Study Quality of
Life/symptoms

VTE venous thromboembolism
VLU venous leg ulcer
VV varicose vein
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WHAT IS NEW IN THE 2022 GUIDELINES, COMPARED WITH
THE 2015 GUIDELINES?

Compared with the 2015 version of the guidelines on the
management of chronic venous disease (CVD),1 the global
structure of the document has been modified considerably in
an attempt to make it more practical and user friendly. Special
Please cite this article as: De Maeseneer MG et al., European Society for Vascular Su
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subsections on management strategy with accompanying
flowcharts have been added to the different chapters.

� An extensive chapter has been entirely dedicated to
superficial venous incompetence. A new subsection on
evidence supporting endovenous non-thermal ablation
has been included. A new subsection on incompetence
rgery (ESVS) 2022 Clinical Practice Guidelines on the Management of Chronic
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of perforating veins has been added, as well as a
subsection on practical strategies for special anatomical
presentations. The management of recurrent varicose
veins is discussed at the end of this chapter.

� Deep venous pathology is discussed in a separate
chapter, with an emphasis on the increasing evidence
in the field of managing iliofemoral and iliocaval
obstruction. In addition, new topics in this chapter are
the combination of superficial and deep venous
problems, aneurysms of the deep veins and popliteal
vein entrapment syndrome.

� An entirely new chapter has been dedicated to the
management of patients with venous leg ulcers.

� A new chapter describes the management of patients
with varicose veins, related to underlying pelvic venous
disorders.

� A new chapter considers special patient characteristics
and their potential influence on management strategy.

� Gaps in evidence and future perspectives are briefly
discussed in a separate chapter.

� A lay summary of the guidelines provides useful
information for patients.

In view of the new chapters and subsections, many new
recommendations have been added, briefly summarised in
Fig. 1. Compared with the 2015 CVD guidelines, five rec-
ommendations have also been upgraded, while another
three have been downgraded (Fig. 2).
INTRODUCTION

Purpose of these guidelines

The European Society for Vascular Surgery (ESVS) has prepared
new guidelines for the treatment of patients with CVD, to
update the existing ESVS guidelines on the management of
CVD, which were published in 2015.1 The focus of the present
guidelines is on CVD of the lower limbs, related to pathology of
the superficial, perforatinganddeep veins of the lower limbs as
well as to abdominal and pelvic venous pathology. The guide-
lines report several recommendations on diagnosis and treat-
ment of these pathologies in different chapters, with details on
health questions and population described in the related text.
These guidelines do not include patients with venous pathol-
ogies unrelated to CVD of the lower limbs nor patients
suffering from venous or arteriovenous malformations. These
guidelines provide guidance for vascular and general surgeons,
vascular physicians, interventional radiologists, phlebologists,
dermatologists, and emergency medicine physicians. The
guidelines promote high standards of care (based on evidence,
whenever available), established by specialists in the field.

We wish to clarify that these guidelines are intended to
support clinical decision making and that the recommenda-
tions may not be appropriate in all circumstances.The authors
have created a clinical guideline and, as such, this reports only
on treatment efficacy and clinical outcomes, not on costs,
which may be very different from one country to another. In
most healthcare systems, the question of management,
whether to opt for conservative management or to intervene,
Please cite this article as: De Maeseneer MG et al., European Society for Vascular Su
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as well as when and with which technique to intervene in CVD
patients, is heavily influenced by cost (and cost effectiveness).
The decision to follow a recommendation from the guidelines
must bemade by the responsible practitioner on an individual
patient basis, taking into account the specific condition of the
patient aswell as local resources, regulations, laws, and clinical
practice recommendations. Deviation from the guidance for
specific reasons is perfectly permissible and should not in itself
be interpreted as negligence.

To further underline the supportive character of the
guidelines, both European and non-European reviewers were
invited to review the document, so that the document also can
serve practitioners treating patients outside Europe. This is
also the rationale behind the decision that all ESVS guidelines
are free to download from the publisher’s website and the
ESVS website www.esvs.org. In addition, an ESVS clinical
guidelines App is available, where the guidelines can be found
in easily readable form for use in everyday practice.
Methodology

Guideline Writing Committee. Members of the Guideline
Writing Committee (GWC) were selected by the ESVS to
represent clinicians involved in the treatment of CVD and
included vascular surgeons, vascular physicians, an interven-
tional radiologist, and a gynaecologist - obstetrician. All
members of theGWCwere involved in selecting and rating the
evidence for each of the different chapters and subsections
under their responsibility (see Appendix with Supplementary
Table of topics, search terms, and responsible authors), as
agreed in the introductory meeting. All GWC members were
involved in formulating the final recommendations.

GWC members have provided disclosure statements
regarding all relationships that might be perceived as real or
potential sources of conflicts of interest. These are filed and
available at the ESVS headquarters. GWC members received
no financial support from any pharmaceutical, device, or
surgical industry to develop these guidelines.

Workflow for producing the guidelines. The GWC held an
introductory meeting in November 2019 in Amsterdam,
Netherlands, at which the list of topics and author tasks were
determined. Contributions from GWC members were
compiled into a draft of the guidelines by the chair and co-chair.
After the first draft was completed and internally reviewed, the
GWC met again in September 2020 in Frankfurt, Germany, to
review and approve thewording of each recommendation.The
guidelines then underwent three rounds of external reviews,
and appropriate revisions were implemented.

Literature search. GWC members agreed on a common sys-
tematic literature search strategy for each of the chapters. A
comprehensive literature search of articles published was
performed using MEDLINE (through PubMed), Embase, Car-
diosource Clinical Trials Database, and the Cochrane Library
databases between 1 January 2013 and 30 June 2020, for
relevant papers published in English.The search terms used for
the different chapters and subsections are mentioned in the
Appendix (Supplementary Table). Reference checking and
rgery (ESVS) 2022 Clinical Practice Guidelines on the Management of Chronic
lar Surgery, https://doi.org/10.1016/j.ejvs.2021.12.024
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11. Below knee ECS in patients with CVD clinical class C4b
15. Interventional treatment for CVD patients with symptomatic VVs (C2)
17. Interventional treatment for CVD patients with skin changes (C4-C6) 
18. Procedures for superficial venous incompetence in the outpatient   
 setting
19. Ultrasound guided tumescent anaesthesia for EVTA
24. Duration of post-operative compression after superficial interventions   
 to be decided on an individual basis
25. Risk assessment for VTE in patients undergoing superficial venous   
 intervention
29. Selection of EVTA device left to the discretion of the treating    
 physician
32. Foam sclerotherapy under ultrasound guidance
38. DUS of lower extremity veins in patients presenting with reticular   
 veins and/or telangiectasias (C1)
39. In patients with C1 disease, treat larger incompetent veins before   
 treating smaller veins
40. Sclerotherapy as first choice for reticular veins
41. Care taking not to injure the sural nerve, when cannulating the SSV   
 below midcalf
62. DUS surveillance after endovascular or surgical reconstruction for   
 iliac vein outflow obstruction
63. Management of patients with iliac vein outflow obstruction by a   
 multidisciplinary team
68. Objective arterial assessment for patients with active VLU 
76. Early endovenous ablation in patients with active VLU, to accelerate   
 healing
77. Superficial venous treatment in patients with healed VLU to reduce   
 VLU recurrence
79. In patients with active or healed VLU, treat superficial veins even in   
 the presence of deep venous incompetence
83. Exclude other causes of pain in female patients with pelvic pain and   
 clinical suspicion of PeVD
84. Specific DUS of pelvic escape points in patients with symptomatic   
 VVs of potential pelvic origin
89. Referral of patients with acute spontaneous bleeding from superficial   
 veins for urgent assessment 
93. Elastic compression in pregnant women with symptoms/signs of CVD

53. EVTA for GSVs with large truncal diameter > 12 mm
57. UGFS and/or phlebectomy for patients with symptomatic recurrent  
  VVs without saphenous trunk incompetence
59. IVUS to guide endovascular procedures for iliac vein outflow    
  obstruction
65. Treatment of superficial incompetence, if combined superficial and   
  deep venous incompetence
66. Surgical repair of popliteal venous aneurysm, if thromboembolic   
  complications, or if saccular, fusiform > 20 mm or containing    
  thrombus
71. Superimposed ECS ≤ 40 mmHg for small and recent onset VLU
75. Long term compression treatment in patients with healed VLU to   
  reduce VLU recurrence
78. UGFS for ablation of sub-ulcer venous plexus in patients with VLU
81. Venous stenting for active or healed VLU and iliac vein outflow    
  obstruction
85. Abdominal and/or transvaginal DUS in female patients with suspected  
  pelvic venous disorders
86. Local procedures for VVs and related pelvic escape points
88. Pelvic vein embolisation in patients with VVs of pelvic origin with   
  pelvic symptoms
90. Local foam sclerotherapy after episode of acute bleeding of superficial  
  veins
91. Weight loss in obese patients with CVD for improving venous    
  outcomes
92. In obese patients, endovenous ablation of incompetent saphenous   
  trunk requiring treatment 

 13. Adjuvant intermittent pneumatic compression in patients with PTS to   
  reduce severity
31. UGFS for treating incompetent saphenous trunks < 6 mm
33. Catheter directed foam sclerotherapy with/without tumescence for   
  treating incompetent saphenous trunk
34. Mechanochemical ablation for incompetent saphenous trunk
44. Non-thermal non-tumescent ablation for incompetent SSV trunk
47. UGFS for AASV incompetence requiring treatment
50. Treatment of incompetent PVs in limbs with clinical class C4b, C5 or   
  C6
54. Treatment of foot and ankle VVs during or after ablation of more   
  cranial reflux
74. Modified compression, under close supervision, for mixed arterial   
  and venous ulcer
80. Concomitant PV treatment with truncal treatment for active VLU due   
  to superficial and PV incompetence

 4. Abdominal DUS part of initial assessment if supra-inguinal pathology   
  is suspected
 8. Exercise to improve venous symptoms in CVD patients
12. Below knee ECS 20–40 mmHg in patients with PTS to reduce severity
16. Considering other causes of oedema in patients presenting with    
  oedema (C3), before planning treatment
20. Use of buffered solutions for tumescent anaesthesia
26. Individualised prophylaxis for superficial venous interventions
27. DUS surveillance 1 – 4 weeks after superficial venous interventions
30. Cyanoacrylate adhesive closure for incompetent saphenous trunk
35. High ligation and stripping of GSV, if EVTA options are not available
37. Endovenous ablation, division or ligation for incompetent PVs    
  requiring treatment
41. Sclerotherapy for telangiectasias
46. EVTA for AASV incompetence requiring treatment

49. No treatment of lower leg incompetent PVs in patients with VVs   
  without skin changes
61. No endovascular or surgical treatment of iliac vein outflow    
  obstruction in patients without severe symptoms 
72. No sustained compression for VLU, if ankle pressure < 60 mmHg,   
  toe pressure < 30 mmHg or ABI < 0.6
87. No pelvic vein embolisation in patients with VVs of pelvic origin   
  without pelvic symptoms
94. No interruption of anticoagulation to undergo EVTA

Class I Class IIa Class IIb Class III

Figure 1. New recommendations included in the European Society for Vascular Surgery 2022 clinical practice guidelines on the management
of chronic venous disease of the lower limbs in comparison to the previous 2015 guidelines. Numbers correspond to the numbers of the
recommendations in the guideline document. AASV ¼ anterior accessory saphenous vein; ABI ¼ ankle brachial index; CVD ¼ chronic venous
disease; DUS ¼ duplex ultrasound; ECS ¼ elastic compression stockings; EVTA ¼ endovenous thermal ablation; GSV ¼ great saphenous vein;
IVUS ¼ intravascular ultrasound; PTS ¼ post-thrombotic syndrome; PV ¼ perforating vein; UGFS ¼ ultrasound-guided foam sclerotherapy;
VV ¼ varicose vein; VLU ¼ venous leg ulcer.
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manual search by the GWC members added other relevant
literature. Only peer reviewed, published literature and
studies presenting pre-defined outcomes were considered.
The selection process followed the “pyramid of evidence”,
with aggregated evidence at the top of the pyramid (meta-
analyses of several randomised controlled trials [RCTs], other
meta-analyses, and systematic reviews), followed by RCTs and
finally observational studies. Single case reports, abstracts,
and in vitro studies were excluded, leaving expert opinion at
the bottom of the pyramid. Articles published after the search
Please cite this article as: De Maeseneer MG et al., European Society for Vascular Su
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date or in another languagewere included only if they were of
paramount importance to this guideline. After the first and
second external review, themembers of the GWCperformed a
second and third literature search within their area of re-
sponsibility to determine if any important publications had
been published between July 2020 and February 2021, and
further until the end of June 2021, respectively.

Evidence and Recommendations criteria. The European
Society of Cardiology (ESC) system was used for grading
rgery (ESVS) 2022 Clinical Practice Guidelines on the Management of Chronic
lar Surgery, https://doi.org/10.1016/j.ejvs.2021.12.024



2015 2022 Upgraded recommendations

36. Treatment of varicose tributaries by phlebectomies,   
  foam sclerotherapy or both  

 42. Transcutaneous laser for treatment of telangiectasias 

 43. EVTA for treatment of SSV incompetence in    
  preference to surgery and UGFS  

 60. Surgical or hybrid deep venous reconstructions in   
  patients with iliac vein outflow obstruction,    
  suffering from a recalcitrant VLU, severe PTS or   
  disabling venous claudication  

 70. Multilayer or inelastic bandages or adjustable    
  compression garments (≥ 40 mmHg ankle pressure)  
  for patients with active VLU

2015 2022Downgraded recommendations

22. Post-procedural compression after UGFS or EVTA of  
  an incompetent saphenous trunk  

 21. Ultrasound guided tumescent anaesthesia for high   
  ligation and stripping 

 52. Phlebectomies with preservation of the saphenous   
  trunk (ASVAL) for uncomplicated varicose veins   
  (C2)  

Class I Class IIa Class IIb Class III

Figure 2. Changes in class of recommendations included in the
European Society for Vascular Surgery 2022 clinical practice
guidelines on the management of chronic venous disease of the
lower limbs in comparison to the previous 2015 guidelines.
Numbers correspond to the numbers of the recommendations in
the guideline document. ASVAL ¼ Ambulatory Selective Varices
Ablation under Local Anaesthesia; EVTA ¼ endovenous thermal
ablation; PTS ¼ post-thrombotic syndrome; SSV ¼ small saphe-
nous vein; UGFS ¼ ultrasound-guided foam sclerotherapy.

Table 1. Levels of evidence according to ESC (European
Society of Cardiology)

Level of evidence A Data derived from multiple randomised
clinical trials or meta-analyses

Level of evidence B Data derived from a single randomised
clinical trial or large non-randomised
studies

Level of evidence C Consensus of experts opinion and/or
small studies, retrospective studies, and
registries

Table 2. Classes of recommendations according to ESC
(European Society of Cardiology)

Class of
recommendation

Definition

Class I Evidence and/or general agreement that
a given treatment or procedure is beneficial,
useful and effective

Class II Conflicting evidence and/or a divergence of
opinion about the usefulness/efficacy of the
given treatment or procedure

Class IIa Weight of evidence/opinion is in favour
of usefulness/efficacy

Class IIb Usefulness/efficacy is less well established
by evidence/opinion

Class III Evidence or general agreement that the
given treatment or procedure is not
useful/effective, and in some cases
may be harmful
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Please cite this article as: De Maeseneer MG et al., European Society for Vascular Su
Venous Disease of the Lower Limbs, European Journal of Vascular and Endovascu
evidence and recommendations. A, B, or C reflects the level
of current evidence (Table 1) and the strength of each
recommendation was then determined to be class I, IIa, IIb,
or III (Table 2).

To formulate recommendations, the strengths and limita-
tions of the available evidence were considered, as well as
benefit versus harm and applicability to clinical practice
context. Details of study methodology limitations, appropri-
ateness of primary and secondary outcomes, and consistency
of results across studies were discussed in the main text.

Tables of Evidence. The members of the GWC provided
summaries of the selected articles, used to support the
evidence for the different recommendations, in Tables of
Evidence (ToEs). These ToEs are available online, as
Supplementary Material.

The revision process and update of guidelines. The guide-
lines document underwent external review for critical evalu-
ation of the content and recommendations bymembers of the
ESVS Guidelines Steering Committee, and by other indepen-
dent experts in the field. After each review round, the re-
viewers’ general and detailed comments were compiled into
one document. The manuscript was then revised according to
the reviewers’ comments and all amendments were discussed
and approved by all members of the GWC. In addition, a point
to point reply to the reviewers was provided. After three re-
view and subsequent revision rounds, the final document was
approved and submitted to the European Journal of Vascular
and Endovascular Surgery on 10 November 2021. These
guidelines will be updated in 2026, according to the ESVS
policy to update all guidelines which are part of the core
curriculum of the vascular surgeon every four years.

The patient perspective. The importance of patient and
public involvement in clinical guideline development is
widely recognised and accepted. Patient engagement im-
proves validity, increases quality of decisions, and is
encouraged by national and international groups.

To improve accessibility and interpretability for patients
and the public, a plain English summary has been produced
for this guideline and subjected to a lay review process.
Information for patients was drafted for each subchapter
which was read and amended by a vascular nurse specialist
and at least one lay person or patient.

Lay summaries were evaluated by a patient focus group,
consisting of eight patients in the United Kingdom National
Health Service with a history of CVD (six patients with C2-C5
disease and two patients with C6 disease) and three lay
members of the public without CVD. All members of the focus
group had been sent the lay summaries prior to the meeting,
which was held virtually because of COVID-19 restrictions. At
the meeting, the background and rationale for the ESVS CVD
guidelines were presented and focus group feedback was
obtained for each section of the document, systematically. All
members of the focus group welcomed the invitation to
contribute to the process and many commented that their
personal experiences of care had been very different to the
treatments recommended in the guidelines. Specifically,
rgery (ESVS) 2022 Clinical Practice Guidelines on the Management of Chronic
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referral for specialist venous assessment had often been very
delayed, although this may be a specific reflection of the
United Kingdom National Health Service.

Several patients stated that they had tried compression
garments but found them difficult to wear. The group felt it
important to express that where compression is recom-
mended to patients, aids to help donning and removal of the
stockings should be provided. The section describing superfi-
cial venous ablation procedures was found to be complex by
the patients and lay members of the focus group and was
simplified accordingly. Six of the patients in the focus group
had been treated with endovenous ablation procedures. The
group emphasised the importance of shared decision making
and stated that they would want to discuss potential treat-
ment options even if not locally available. Feedback from the
focus group was used to amend the lay summaries.

Areas not covered by these guidelines

The general rule for ESVS guidelines is to avoid covering groups
of patients in multiple guidelines as that may result in
redundancy. Therefore, patients with superficial vein throm-
bosis (SVT) are mentioned only briefly and patients with deep
vein thrombosis (DVT) are not covered in these guidelines,
Table 3. The 2020 update of the CEAP (Clinical Etiological Anatom

Class Description

Clinical (C) class
C0 No visible or palpable s
C1 Telangiectasia or reticu
C2 Varicose veins
C2r Recurrent varicose vein

C3 Oedema
C4 Changes in skin and su
C4a Pigmentation or eczem
C4b Lipodermatosclerosis or
C4c Corona phlebectatica

C5 Healed ulcer
C6 Active venous ulcer
C6r Recurrent venous ulcer

Symptomatic or not: subscript ‘S’
or subscript ‘A’

S: symptomatic, includ
cramps, and other com
A: asymptomatic

Etiological (E) class
Ep Primary
Es Secondary
Esi Secondary e intraveno
Ese Secondary e extraveno
Ec Congenital
En None identified

Anatomical (A) class
As Superficial
Ad Deep
Ap Perforators
An No identifiable venous

Pathophysiological (P) class*
Pr Reflux
Po Obstruction
Pr,o Reflux and obstruction
Pn No pathophysiology ide

* Reporting of pathophysiological class must be accompanied by the relev
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even if both SVT and DVTmay occur as acute complications in
patients with CVD. As these acute conditions require different
management, the reader is referred to the ESVS 2021 Clinical
Practice Guidelines on the Management of Venous Throm-
bosis.2 It was also decided to leave out congenital venous
malformations, which will be part of future ESVS guidelines on
vascular malformations, as well as venous tumours.

1. GENERAL CONSIDERATIONS

In the VEIN-TERM transatlantic interdisciplinary consensus
document, the term chronic venous disease (CVD) has been
defined as “(any) morphological and functional abnormal-
ities of the venous system of long duration manifest either
by symptoms and/or signs indicating the need for investi-
gation and/or care”.3 As not all venous abnormalities can be
considered a “disease”, the term “chronic venous disorders”
has also been introduced, to encompass the full spectrum
of morphological and functional abnormalities of the
venous system. In the present guideline document the focus
is on patients with symptoms and/or signs of CVD, requiring
investigation and/or care. To describe CVD in the lower
limbs of these patients, the Clinical, Etiological, Anatomical,
Pathophysiological (CEAP) classification is used, which is the
ical Pathophysiological) classification6

igns of venous disease
lar veins

s

bcutaneous tissue secondary to CVD
a
atrophie blanche

ation
ing ache, pain, tightness, skin irritation, heaviness, and muscle
plaints attributable to venous dysfunction

us
us

location

ntified

ant anatomical location (see Table 4). CVD ¼ chronic venous disease.

rgery (ESVS) 2022 Clinical Practice Guidelines on the Management of Chronic
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most widely used descriptive tool for chronic venous dis-
orders and disease.4,5 CEAP allows detailed documentation
of disease status at a specific time point, within four do-
mains: clinical, aetiological, anatomical, and pathophysio-
logical (Table 3). A recent update of the CEAP classification
was published in 2020, including new categories for corona
phlebectatica (C4c), recurrent varicose veins (C2r), and
recurrent leg ulceration (C6r), a subdivision of secondary
aetiology into intravenous (Esi) and extravenous (Ese) cau-
ses, and new abbreviations for anatomical terms, to replace
the previously used numerical description (Table 4).6

The term “chronic venous insufficiency” (CVI) is reserved
for advanced CVD, which is applied to functional abnor-
malities of the venous system, producing oedema, skin
changes, or venous ulcers, corresponding with C3 to C6 of
the CEAP classification.3

1.1. Epidemiology

A recently published comprehensive systematic review on
global epidemiology of CVD identified 32 studies from six
continents including > 300 000 adults.7 Nineteen studies
were used for unadjusted, pooled prevalence for each C
class of the CEAP classification, from C0S (symptomatic, no
clinical signs) to C6 (venous leg ulcer). Pooled estimates
were: C0S: 9%, C1: 26%, C2: 19%, C3: 8%, C4: 4%, C5: 1%,
C6: 0.4%. The pooled prevalence of C2 disease was highest
Table 4. The 2020 update of CEAP (Clinical Etiological Anatomical

Anatomical classification Segment number* N

As (Superficial) 1 Te
1 R
2 G
3 G
4 SS
e A
5 N

Ad (Deep) 6 IV
7 C
8 II
9 EI
10 PE
11 C
12 D
13 FV
14 PO
15 TI
15 PR
15 A
15 PT
16 M
16 G
16 SO

Ap (Perforator) 17 TP
18 C

An (No venous anatomic location identified)

* Numbers of anatomical segments used in the 2004 revision5 of the CEA
y Newspecific anatomical location(s) to be reportedunder eachPathophysiolo
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in Europe (21%) and lowest in Africa (5.5%). The annual
incidence of C2 disease ranged from 0.2% to 2.3%. CVD
progression was estimated to affect 31.9% of patients at a
mean follow up of 13.4 years. C2 disease had a progression
rate of 22% developing a venous leg ulcer (VLU) in six years.
Commonly reported risk factors for CVD included female
gender, age, obesity, prolonged standing, positive family
history and parity. The authors of this review conclude that
significant heterogeneity exists in epidemiological studies
and future research needs to use diagnostic duplex ultra-
sound (DUS), to provide more complete data. The high
prevalence of C0S in the systematic review mentioned
above is mainly the result of an important contribution by
studies from the Vein Consult Programme, an international
survey performed by general practitioners worldwide dur-
ing 100 000 routine consultations, without DUS, where a
prevalence of C0S of 19.7% was found.8 It should be
acknowledged that the available evidence on C0S remains
very limited.

Although progression of CVD is important, few epidemi-
ological studies have investigated its natural history. In the
Edinburgh Vein Study, a random sample of 1 566 men and
women aged 18 e 64 years had been examined at base-
line.9 Of these, 880 were followed up for 13 years and
underwent clinical evaluation and DUS scanning of the deep
and superficial venous systems, and 0.9% (CI 0.7 e 1.3%) of
Pathophysiological): Summary of anatomical classification6

ew anatomical sitey Description

l Telangiectasia
et Reticular veins
SVa Great saphenous vein, above knee
SVb Great saphenous vein, below knee
V Small saphenous vein
ASV Anterior accessory saphenous vein
SV Non-saphenous vein
C Inferior vena cava
IV Common iliac vein
V Internal iliac vein
V External iliac vein
LV Pelvic vein

FV Common femoral vein
FV Deep femoral vein

Femoral vein
PV Popliteal vein
BV Crural (Tibial) vein
V Peroneal vein

TV Anterior tibial vein
V Posterior tibial vein
USV Muscular veins
AV Gastrocnemius vein
V Soleal vein
V Thigh perforator vein

PV Calf perforator vein

P classification.
gical (P) class to identify anatomical location(s) corresponding toP class.

rgery (ESVS) 2022 Clinical Practice Guidelines on the Management of Chronic
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Common femoral vein

Femoral vein

Great saphenous vein

Small saphenous vein

Deep femoral vein

Popliteal vein

Peroneal vein*

Inferior vena cava

Common iliac vein

External iliac vein

Internal iliac vein

Anterior tibial vein*
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this adult population developed reflux each year. Progres-
sion occurred more often in overweight subjects and in
those with a history of DVT, but there was no association
with patient sex or age. In two thirds of all cases reflux was
limited to the superficial venous system. The presence of
venous reflux at baseline was significantly associated with
the development of new varicose veins (VVs) at follow up,
especially when combined deep and superficial reflux was
present.10 During the 13 years of observation, CVD pro-
gression was reported in 57.8%, for an annual rate of 4.3%,
and one third of patients with uncomplicated VVs at
baseline developed skin changes.11 The natural history of
CVD was also investigated in a large longitudinal study, the
Bochum study I-IV, which included initially 740 pupils of 10
e 12 years (Bochum I), 136 of whom underwent follow up
to the age of 30 years (Bochum IV). This study revealed that
preclinical venous reflux, identified in a young population,
represented a 30% risk (95% CI 13 e 53%) of developing
truncal VVs within four years.12
Posterior tibial vein*

Figure 3. Anatomy of the deep veins and the main superficial
veins (great saphenous vein and small saphenous vein) of the
lower limbs. *Appears usually as paired veins.

Small saphenous vein

Popliteal vein

Giacomini vein

Great saphenous vein

Tributary

Common femoral vein

Posterior accessory
saphenous vein

Anterior accessory
saphenous vein

Figure 4. Anatomy of the main accessory saphenous veins and
Giacomini vein (intersaphenous vein connecting the small saphe-
nous vein with the great saphenous vein). In the presence of a
Giacomini vein, the saphenopopliteal junction may be present or
absent.
1.2. Anatomy

The anatomy of the superficial, perforating, and deep veins
of the lower limbs has been described extensively.13,14 The
anatomical terms and their abbreviations used in the pre-
sent guidelines correspond with the 2020 update of the
CEAP classification (Table 4).6 The main veins of the lower
limbs are represented in Fig. 3.

1.2.1. The superficial and perforating veins of the lower
limb. The great saphenous vein (GSV) drains into the
common femoral vein (CFV) at the level of the saphenofe-
moral junction (SFJ). The GSV lies in its saphenous
compartment, which is easily recognisable on B mode ul-
trasound scanning. The most important accessory saphe-
nous vein is the anterior accessory saphenous vein (AASV),
which runs almost parallel and slightly lateral to the GSV in
the thigh, in its own saphenous compartment (Fig. 4). The
small saphenous vein (SSV) ascends upwards on the pos-
terior calf to join the popliteal vein (POPV) in the popliteal
fossa in the majority of cases, although the level of the
junction with the deep venous system may vary. Veins
connecting the GSV and SSV are called “intersaphenous
veins”. A particular intersaphenous vein is the Giacomini
vein (Fig. 4) connecting the SSV in the popliteal fossa with
the cephalad GSV. DUS has revealed the large variability of
the superficial veins and therefore it is mandatory to rely on
the so called “duplex anatomy” to plan any treatment.15,16

Tributaries of the saphenous trunks and accessory veins are
situated in the subcutaneous tissue with a very variable
distribution and present as visible or palpable, usually
tortuous VVs. Perforating veins (PVs) are variable in
arrangement and distribution, connecting the deep and
superficial veins, with unidirectional valves assuring flow
from superficial to deep veins, except in the foot. PVs form
a complex subfascial network of interconnected veins.
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1.2.2. The deep veins of the lower limb. The paired poste-
rior tibial veins and the peroneal veins in the calf join to form
the tibioperoneal trunk, which joins the anterior tibial veins.
Large veins of the soleus and gastrocnemiusmuscles join these
to form the POPV.This ascends in the adductor canal becoming
the femoral vein (FV), which joins the deep femoral vein (DFV)
to form the CFV in the groin. Above the inguinal ligament, the
CFV continues as the external iliac vein (EIV) and, after
receiving the internal iliac vein (IIV), continues as the common
iliac vein (CIV). On the left side the CIV passes between the
right common iliac artery and the vertebral column. From the
confluence of the right and left CIV, the inferior vena cava (IVC)
ascends alongside the right of the aorta.

1.2.3. Small veins and the microvenous circulation. Small
veins of the subcutaneous and cutaneous venous network
have been studied less extensively than large veins and their
valves.17 Previously, the belief was that venous valves did not
exist in veins and venules of < 2 mm. However, detailed
studies of small veins in the skin of the lower leg showed that
valves do exist even in veins with a diameter from 100 mme 2
mm, and that these microvenous valves also can be incom-
petent.18 A study using retrograde resin venography in
amputated lower limbs demonstrated that valvular incom-
petence can exist in these small veins, independently of
valvular competence of the GSV. In the third generation of
tributaries from the GSV the so called “boundary” valves can
be seen, which are able to prevent reflux to the skin. When
GSV reflux is present, incompetence of these microvalves may
play a critical role in progression of skin changes.19

1.3. Pathophysiology

The pathophysiology of CVD is best considered as having two
distinct components, namely the events that occur within the
larger superficial and deep veins and those that occur subse-
quently in the microcirculation and surrounding tissues of the
skin. In the superficial veins changes occur within the venous
wall and valves leading to valve incompetence, changes in
vasomotor tone, and reflux. This is followed by vascular
remodelling and degenerative loss of elastin and collagen as
well as fibrosis with changes in wall thickness and develop-
ment of VVs.The initial causes of these changes are believed to
be inflammatory phenomena.20,21 Endothelial cells play a key
role in this inflammatory cascade, with consequent patho-
logical venous changes and increasing deterioration of CVD.22

These pathophysiological phenomena may progress in an
ascending (first in the tributaries, followed by the saphenous
trunks, thereafter at the junction) or descending pattern (first
at the junction, followed by the saphenous trunks, thereafter
in tributaries).23 The consequence of reflux and changing wall
compliance is faster refilling, less efficient venous emptying,
and venous hypertension particularly in the erect position and
with walking. Perforator flow, which is normally from super-
ficial to deep veins (re-entry), may also increase leading to
remodelling, enlargement, and development of PV
incompetence.

In the deep veins, the pathophysiology differs and venous
emptying is compromised by either obstruction and/or reflux.
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This is most often secondary to DVT and is categorised as “Esi”
(secondary aetiology, intravenous) in the updated CEAP clas-
sification.6 If the thrombus lyses or recanalises, the valvesmay
bedamaged ordestroyed and deep venous refluxoccurs. If the
thrombus does not lyse or recanalise sufficiently, the vessel
lumen remains narrow or occluded and outflow is obstructed.
PVs may be similarly affected, lose valvular competence,
remodel, and enlarge with outward flow. As a consequence,
the deep venous changes may lead to venous hypertension in
the superficial veins.24 This pathway and related symptoms/
signs has been called post-thrombotic syndrome (PTS).3When
both obstruction and reflux are present, the clinical course
may be more severe.25

Other causes of impaired venous emptying and venous
hypertension with similar outcomes (categorised as “Ese”
[secondary aetiology, extravenous] in the updated CEAP
classification)6 include extrinsic vein compression (e.g.,
intra-abdominal masses or iliac vein compression), raised
venous pressure with right heart failure, impaired muscle
pump, and obesity.

The pathophysiology of CVD in the skin and subcutane-
ous tissue of the lower leg is distinct from that seen in the
larger veins and is primarily a consequence of venous hy-
pertension on the microcirculation. Small veins and venules
also have valves which become incompetent and, along
with capillaries, elongate, dilate, and become tortuous. The
severity of these morphological changes observed with
capillaroscopy correlate well with the severity of skin
changes of CVD.26 As these changes occur, the endothelium
of the capillary and post-capillary venules becomes pro-
gressively dysfunctional with fluid leakage, complex in-
flammatory mediators, and cell migration. These result in
oedema, fibrin cuff formation, inflammatory reaction, and a
chronic deteriorating sequence of inflammation, fibrosis,
pigmentation, and calcification within the dermis, with
paradoxical hyperaemic hypoxia and loss of normal integrity
of the skin with VLU formation.

The clinical significance of venous hypertension has been
extensively investigated with direct venous pressure mea-
surements in a dorsal foot vein. When standing the venous
pressure is high (80 e 90 mmHg), but with activation of the
calf muscle pump as during tip toe exercise or walking,
known as ambulatory venous pressure (AVP), it is sub-
stantially reduced (20 e 30 mmHg). Failure to adequately
lower the standing venous pressure while walking results
in a high AVP. A recent large retrospective study including
4 132 limbs with CVD symptoms, confirmed that an increase
in AVP is associated with a higher clinical class of CVD, but
was mainly associated with reflux and less commonly with
proximal obstruction.27
1.4. Clinical presentation

1.4.1. Symptoms. The symptoms of CVD are extremely
variable and may cause significant morbidity to patients,
negatively affecting quality of life (QoL). Symptoms increase
with age and are more commonly reported in women. Pa-
tients may present with heaviness, tired legs, feeling of
rgery (ESVS) 2022 Clinical Practice Guidelines on the Management of Chronic
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swelling, itching of the skin, nocturnal cramps, throbbing,
burning pain, aching of the legs, which is exacerbated by
prolonged standing or sitting, or venous claudication during
exercise. It is sometimes difficult to attribute symptoms to a
venous aetiology and call them “venous symptoms”. All clin-
ical CEAP classes from C0S to C6 can be associated with the
same symptoms, which do not necessarily correlate with the
presence or severity of venous hypertension.28 CVD can be
asymptomatic, even in limbs with extensive VVs and even C4
and C5 clinical CEAP class, while venous symptoms can be
present without any clinical sign of CVD (C0S). On the other
hand, similar symptoms are frequently present in patients
with other diseases of the lower limbs.29

Symptoms of heaviness, sensation of swelling, burning,
itching, and pain/aching are associated with higher C of the
CEAP clinical class both in intensity and number of symp-
toms. Symptoms such as fatigue, cramps, and restless legs
are less specific for CVD.30,31

Venous claudication is a symptom presenting as increasing
pain on exercise. It is caused by outflow obstruction at the
iliofemoral and/or caval level as well as popliteal vein
entrapment, leading to limited walking capacity.28 In a small
study in 39 patients, at a median follow up of five years after
iliofemoral DVT, a standardised treadmill test (3.5 km/h, slope
10%) elicited venous claudication, necessitating interruption
of walking in 15% of patients.32

1.4.2. Signs. In CVD, clinical signs are described per limb as
the “C” component of the CEAP classification, from C1 to C6
(Table 3).6 Other typical clinical signs, not included in the
CEAP classification, are the presence of cross pubic collat-
erals in case of unilateral iliac vein obstruction, abdominal
collaterals in case of IVC obstruction (caused by previous
DVT, congenital absence/hypoplasia, or extrinsic compres-
sion) (see Chapter 5) and vulvar VVs in women with pelvic
venous disorders (PeVD) (see Chapter 7).
Table 5. The revised Venous Clinical Severity Score (r-VCSS)35

Variable Description (score)

Absent (0) Mild (1)

Pain* or ulcer discomfort None Occasional

Varicose veins None Few, scattered or
corona phlebectatica

Venous oedema None Limited to foot or ankle

Skin pigmentation None or focal Limited to perimalleolar area

Inflammation None Limited to perimalleolar area

Induration None Limited to perimalleolar area

Number of active ulcers None 1
Active ulcer duration None < 3 mo
Active ulcer size None Diameter < 2 cm
Compression therapy Not used Intermittent use of stocking

* Ache, heaviness, fatigue, soreness, and burning presumptive of a venou
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1.4.3. Acute complications. Acute complications are un-
common in patients with CVD.Themost common is SVT, which
may be limited to a varicose tributary, or affect a saphenous
trunk. This can be complicated by extension into the deep
venous system as a concomitant DVT and, exceptionally cause
pulmonary embolism (PE). In patients with CVD, DVT or a
recurrent DVT may occur. In general, VVs are considered a mi-
nor risk factor for developing DVT, as discussed in the ESVS
guidelines on the management of venous thrombosis.2 In a
population based study it was concluded that it is unclear
whether the association between VVs (without SVT) and DVT is
causal or a result of common risk factors.33

Another acute complication is haemorrhage, which is
commonly associated with a traumatised superficial vein or
telangiectasia, but significant bleeding can also arise from
an area of ulceration. The resulting blood loss may be
extensive and even life threatening.34
1.5. Scoring systems

When considering scoring systems for CVD, it is important to
realise that the CEAP classification gives a descriptive snap-
shot of a limb with CVD at a point in time, allowing grouping
into CVD subgroups. While changes in CEAP class provide
useful information and may guide management, the CEAP
classification is categorical and therefore not well suited for
monitoring treatment success, assessing disease progression,
or rationing interventions. Scoring tools, which provide
continuous variables, are more suitable for this purpose.

1.5.1. Clinical scoring systems. Clinical scoring systems were
developed to provide a more dynamic assessment of pa-
tient status over time. The revised Venous Clinical Severity
Score (r-VCSS) is the most widely used clinical scoring tool
and is designed to measure changes in status after venous
intervention (Table 5).35,36 The Villalta scale is an in part
Moderate (2) Severe (3)

Daily, interfering with, but not
preventing regular activities

Daily, limiting most
regular activities

Confined to calf or thigh Involve calf and thigh

Extends above ankle but
below knee

Extends to knee or above

Diffuse over lower
third of calf

Wider distribution (above lower
third of calf)

Diffuse over lower
third of calf

Wider distribution (above lower
third of calf)

Involving lower
third of calf

Involving more than lower
third of calf

2 > 2
> 3 mo but < 1 y > 1 y
Diameter 2e6 cm Diameter > 6 cm
Stocking use most days Full compliance with stockings

s origin.
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Table 6. The Villalta scale and its interpretation for post-thrombotic syndrome (PTS)37

Clinical findings* None Mild Moderate Severe

Symptoms
Pain 0 1 2 3
Cramping 0 1 2 3
Heaviness 0 1 2 3
Pruritis 0 1 2 3
Paraesthesia 0 1 2 3

Signs
Oedema 0 1 2 3
Induration 0 1 2 3
Hyperpigmentation 0 1 2 3
Venous ectasia 0 1 2 3
Redness 0 1 2 3
Calf tenderness 0 1 2 3

Interpretation of severity of post thrombotic syndrome
Villalta score < 5 5e9 10e14 > 14 or the presence

of venous ulceration

* Each variable is given a score of between 0 and 3 indicative of a severity of none, mild, moderate, or severe, respectively, with a maximum
score of 33.
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patient rated and in part physician rated tool for diagnosing
and evaluating the severity of PTS in the lower extremity
(Table 6).37,38 While the Villalta scale is widely used and
validated for use in patients with PTS, it should be noted
that its specificity has been questioned, as several of the
included symptoms and signs are features of CVD in pa-
tients without a history of DVT.

1.5.2. Patient reported outcome measures. Patient re-
ported outcome measures (PROMs) are often considered
the “gold standard” tools for evaluating success after in-
terventions. There is a range of validated disease specific
and generic PROMs available. However, they can be com-
plex and time consuming to use and analyse, which is a limit
to their applicability in clinical practice. A detailed
description of all these tools is beyond the scope of the
present guidelines. Commonly used disease specific QoL
tools in CVD are the Aberdeen Varicose Veins Questionnaire
(AVVQ) (Supplementary Table S1),39 the Chronic Venous
Insufficiency Questionnaire (CIVIQ) (Supplementary
Table S2),40 and the Venous Insufficiency Epidemiological
and Economic Study quality of life/symptoms (VEINES-QOL/
Sym) (Supplementary Table S3).41 Despite the potential
advantages, use of patient reported QoL tools is uncommon
outside clinical trials and health economic studies. Never-
theless, the importance of PROMs is recognised increasingly
and mandated in some international venous registries.
Recommendation 1
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Venous Disease of the Lower Limbs, E
Unchanged
For patients with chronic venous disease, the use of the
Clinical, Etiological, Anatomical, Pathophysiological (CEAP)
classification is recommended for clinical audit and research.
Class
 Level
 References
I
 C
 Consensus
r MG et al., European Society for Vascular Su
uropean Journal of Vascular and Endovascu
Recommendation 2 Unchanged
rg
la
ery (ESVS) 2022 Clinical Practice Guid
r Surgery, https://doi.org/10.1016/j.e
For patients with chronic venous disease, grading of clinical
severity and evaluation of treatment success using the
revised Venous Clinical Severity Score (r-VCSS) and the
Villalta scale for post-thrombotic syndrome, should be
considered for clinical audit and research.
Class
 Level
 References
IIa
 C
 Consensus
2. INVESTIGATIONS

This chapter describes the value of the different in-
vestigations used in patients with CVD. It describes physical
examination and available additional tests. In the diagnostic
work up, the nature of the problem and the severity of the
disease should be determined.

2.1. Clinical examination

After medical history taking, focusing on venous symptoms
(see subsection 1.4.1), thromboembolic history, allergies,
and medication, the patient is examined in the standing
position, whenever possible. Clinical signs of CVD as
described in 1.4.2 are carefully sought, including visible
scars in case of recurrence after previous VVs surgery and
the presence of cross pubic, anterior, and lateral abdominal
wall collaterals, which raises the suspicion of supra-inguinal
venous pathology. Other possible causes for complaints and
lower extremity clinical signs, such as arterial disease, or-
thopaedic, rheumatological, or neurological pathology are
also evaluated. The circumference of both legs at the ankle
and calf may be measured for oedema cases. Photographs
may be added to the patient’s file for future comparison, in
particular for skin changes.
elines on the Management of Chronic
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2.2. Handheld continuous wave Doppler

Handheld continuous wave Doppler provides no informa-
tion on venous morphology, has low reliability in detecting
obstruction or reflux in deep veins, and research has shown
that pre-operative planning on the basis of continuous wave
Doppler alone, instead of DUS, results in inadequate
treatment in a significant proportion of patients and
therefore has no role in the diagnosis of CVD.42 For these
reasons, it has been replaced by DUS.

However, in patients with a suspicion of concomitant
lower extremity atherosclerotic disease, handheld Doppler
is still used to measure the ankle pressure and the ankle
brachial index (ABI) (see subsections 3.2.1.3 and 6.3.3).

2.3. Duplex ultrasound

2.3.1. Duplex ultrasound of the lower limbs. DUS of the
lower extremities is the primary diagnostic test of choice in
patients with CVD.15,43,44 It provides information about
venous anatomy, patency, vein wall pathology, and flow.
Morphological examination of deep veins and evaluation
of normal phasic flow in the CFV may be performed in the
supine position. To evaluate the presence or absence of
reflux, DUS is preferentially done in the upright position
with the knee of the investigated leg slightly bent. Reflux
must be provoked, either from above with dependency
testing or a Valsalva manoeuvre, or from below, using an
automatic pneumatic pressure cuff or manual compression
of the thigh, calf, or foot.15,44 The Valsalva manoeuvre is
typically used to assess the SFJ. The clinical significance of
measuring reflux duration is questionable other than to
establish its presence beyond a cut off duration. It depends
on the provocation manoeuvre used and may be difficult
to quantify. The cut off values most used are 1 second for
reflux in the CFV, FV and POPV and 0.5 seconds in super-
ficial veins and PVs, although 0.35 seconds has been used
as a threshold for PVs as well.16,44,45 Other useful infor-
mation on ultrasound in CVD includes the course of the
reflux, the length of the refluxing trunk, and saphenous
trunk diameter, which should be measured in the upright
position in a vein segment without focal dilatation (for the
GSV at about 15 cm from the SFJ).46,47 A detailed meth-
odology for performing DUS of the lower extremities has
been described previously.15,16 In addition to a written
DUS report, it is important to make an accurate graphical
representation of the DUS findings in the superficial and
deep veins of the examined limbs, called “venous map-
ping”. This is an essential tool to plan and perform venous
interventions.
2.3.1.1. Varicose veins (first presentation). The CFV, FV, and
POPV are checked for patency, reflux, and any post-
thrombotic obstruction. Then, the GSV, AASV, and SSV,
including the SFJ and saphenopopliteal junction (SPJ), are
examined for reflux, followed by any other relevant
incompetent superficial veins. PV incompetence is sought
especially in the vicinity of a VLU, severe skin changes,
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absence of SFJ or SPJ incompetence as a source of reflux,
and/or atypically located VVs.48 The definition of PV
incompetence remains controversial. PV incompetence is
characterised by having a net outward flow of > 0.35 sec-
onds duration (or > 0.5 seconds, according to others) on
DUS and a vessel diameter > 3.5 mm is usually considered
“pathological”, in particular in an area with skin
changes.45,49

2.3.1.2. Recurrent varicose veins. Recurrent VVs often
display recanalisation of a saphenous trunk, previously
treated by endovenous ablation, neovascularisation at the
location of previous surgery (in particular at the SFJ), or
reflux in other veins such as the AASV, the SSV, or PVs,
which may have been healthy previously. The aim of the
investigation is to identify the nature and source of the
recurrence.16

2.3.2. Abdominal ultrasound.Whenever there is a suspicion
of supra-inguinal pathology, based on clinical examination
(extensive unilateral oedema, healed or active VLU,
abdominal wall collaterals) or on specific DUS findings while
examining the lower limbs (absence of phasic flow in the
CFV, or post-thrombotic fibrosis in the deep veins), the next
step is to perform an additional abdominal DUS. It should
be acknowledged that DUS examination of abdominal and
pelvic veins (i.e. gonadal veins and IIVs) requires appro-
priate expertise. If this is not available, cross sectional im-
aging may be preferred. In certain patients it may be
technically difficult to perform abdominal DUS because of
abdominal obesity or the presence of bowel gas. Abdominal
DUS is preferably performed after the patient has been
fasting overnight.50 The patient is placed in supine position
and the IVC and iliac veins are examined with DUS to detect
potential compression or luminal obstruction and to eval-
uate direction of flow and velocities. The presence of col-
laterals, absence of phasic flow in the CFV, and flow velocity
changes may indicate obstruction.51,52 When DUS was
compared with intravascular ultrasound (IVUS), a velocity
ratio (maximum through obstruction velocity/maximum
pre-obstruction velocity) � 2.5 was found to be the best
criterion for detecting significant venous outflow obstruc-
tions in iliac veins.51 When PeVD are suspected, the left
renal, gonadal, peri-uterine and para-vaginal veins, and the
tributaries of the IIVs are examined.50 After venous
thrombolysis and stenting, DUS is often used for patency
surveillance.
2.4. Cross sectional imaging

Cross sectional imaging encompasses techniques generating
two dimensional images perpendicular to the axis of the
body, most commonly magnetic resonance (MR) imaging
and computed tomography (CT).53,54 Cross sectional imag-
ing may offer an alternative tool in the detection of deep
venous pathology when DUS is inadequate or not feasible.
Whether to perform MR or CT to investigate the deep veins
rgery (ESVS) 2022 Clinical Practice Guidelines on the Management of Chronic
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is mainly dependent on the local expertise in performing
and evaluating these images.

2.4.1. Magnetic resonance venography. MR venography
(MRV) can provide information about the venous system
that is enhanced by 3-D reconstruction. Dynamic imaging
information can be provided as well with regard to velocity
and volume. MRV can visualise deep vein obstruction,
fibrotic scarring of the vein wall and in the lumen (post-
thrombotic fibrosis), as well as collaterals and VVs.55

2.4.2. Computed tomography venography. CT venography
(CTV) is generally more available than MRV and its imaging
protocols receive wider acknowledgement by the medical
community.56 Obviously, CTV necessitates the use of
iodinated contrast and ionising radiation, comparing
unfavourably with MRV. There are two main techniques for
performing lower limb CTV. Indirect CTV is performed as
post-intravenous contrast enhanced CT, with imaging results
largely dependent on cardiac output, size of the intravenous
line, rate of injection, and degree of hydration. Direct CTV
generally involves intravenous injection of contrast in the
foot or directly into the FV or POPV with ascending acqui-
sition of imaging, providing improved detail. Direct CTV may
allow for increased detailed imaging of luminal pathology.
However, contrast transit times are hard to predict and
therefore adequate imaging of abdominal, pelvic, and pe-
ripheral veins may be cumbersome.
2.5. Endovenous imaging

Historically, angiography has been established as the “gold
standard” to diagnose macroscopic vascular pathology.
However, for CVD, venography has not been adequately
validated. Ever since endovascular treatment became
available for chronic venous obstruction, IVUS has chal-
lenged venography for dominance. However, it needs to be
emphasised that none of the currently available imaging
modalities have been validated for clinically relevant CVD.

2.5.1. Venography. Classical ascending venography (also
called phlebography) by access and contrast injection from
a foot vein has no additional value over DUS to screen for
deep venous obstruction and is now considered obsolete.
Venography with access gained through the POPV, FV, or
CFV, has previously been used to evaluate particular aspects
of supra-inguinal venous obstruction. It can indirectly di-
agnose left CIV obstruction through the identification of a
combination of collaterals and a flattened CIV (pancaking).57

Although multiplanar venographic imaging in at least two
perpendicular projections may improve its diagnostic value,
it is impractical and increases radiation exposure and
iodinated contrast use. Another challenge relates to the
immobile, prone, or supine position of the patient, which
may over- or underdiagnose CVD. Intravenous imaging of
proximal venous outflow obstruction has primarily been
substituted by IVUS. However, the method can still be used
if other imaging techniques are inadequate or unavailable.
Descending venography may also be applicable in rare cases
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where deep valve reconstructive surgery is being consid-
ered (see subsection 5.4).

2.5.2. Intravascular ultrasound. IVUS has become an
increasingly useful investigation for deep venous pathology
over the last decade. Like CTV and MRV, IVUS accurately
determines cross luminal diameter and surface area of the
deep veins. However, in addition, IVUS can identify subtle
intraluminal changes and vein wall abnormalities that may
remain obscure if other imaging techniques are used. It has
been shown to be more sensitive than venography in
identifying deep venous lesions, as has been shown in the
VIDIO trial. In this RCT, 100 patients with C4 to C6 CEAP
clinical class and suspected iliofemoral vein obstruction
underwent both IVUS and multiplanar venography. IVUS
proved to be more sensitive than venography in identifi-
cation and quantification of iliofemoral vein obstructive
lesions. Therefore, IVUS may provide an additional advan-
tage in patient selection for venous stenting.58 However,
IVUS is an invasive modality and can be used only if the
lesion of interest can be crossed with a guidewire first.

2.6. Plethysmography

Air plethysmography measures the global change in volume
in mL/s of the part of the calf enclosed by the cuff, in
response to gravitational filling on dependency (venous
filling index) and drainage on leg elevation (venous drainage
index).59,60 Rapid filling and slow elevation drainage are
indicative of global venous incompetence and obstruction,
respectively.61 This is in contrast to ultrasound flow mea-
surements in selected vein segments induced by a
compression/release manoeuvre.

Strain gauge plethysmography is an alternative that ex-
trapolates global calf volume change from the change in
impedance from a circumferential band applied around a
selected part of the calf.62 Photoplethysmography reflects
volume in the leg indirectly by changes in the skin micro-
circulation. These tests may be of clinical value in screening,
diagnosis, surveillance, follow up, and outcome assess-
ment.63e65

Recommendation 3 Unchanged
rg
la
ery (ESVS) 2022 Clinical Practice Guidelines on the Managem
r Surgery, https://doi.org/10.1016/j.ejvs.2021.12.024
For diagnosis and treatment planning in patients with
suspected or clinically evident chronic venous disease, full
lower limb venous duplex ultrasound is recommended as
the primary imaging modality.
Class
 Level
 References
 ToE
I
 B
 Blomgren et al. (2011)43
Recommendation 4 New
For patients with suspected supra-inguinal venous
obstruction, in addition to full leg duplex assessment,
ultrasound of the abdominal and pelvic veins should be
considered, as part of the initial assessment.
Class
 Level
 References
ent of Ch
ToE
IIa
 C
 Metzger et al. (2016)51
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Recommendation 5 Unchanged
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When an intervention is contemplated in patients with
suspected supra-inguinal venous obstruction, cross
sectional imaging by magnetic resonance venography or
computed tomography is recommended in addition to
duplex ultrasound assessment.
Class
 Level
 References
 ToE
I
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 Coelho et al. (2019)56
Recommendation 6 Unchanged
For selected patients with suspected supra-inguinal venous
obstruction, where cross sectional diagnostic imaging is
inadequate or not available, venography and/or
intravascular ultrasound may be considered.
Class
 Level
 References
 ToE
IIb
 B
 Gagne et al. (2017),58 Lau et al.
(2019)57
Recommendation 7 Unchanged
For patients with chronic venous disease, air
plethysmography may be considered for quantification of
reflux and/or obstruction, in particular when duplex
ultrasound results do not reconcile with the clinical findings.
Class
 Level
 References
 ToE
IIb
 C
 Lattimer et al. (2016),59

Lattimer et al. (2017),61 Raju
et al. (2019),60 Lattimer et al.
(2019),63 Kalodiki et al.
(2019)64
2.7. Diagnostic strategy

Although in this chapter medical history taking, clinical ex-
amination and DUS have been described as separate parts
of the investigation, in clinical practice, they may be done
either sequentially or simultaneously, depending on the
local setting.

DUS can be used to diagnose venous reflux, to plan
treatment, for ultrasound guidance during treatment, and is
also a useful tool for post-operative assessment and sur-
veillance in CVD. It may be performed by the physician, as
an integral part of the examination of the patient, or by a
vascular technologist reporting to the physician.

The main diagnostic pathways are summarised in Fig. 5.
In all patients presenting with a suspicion of lower limb
CVD, based on history and clinical examination, full leg DUS
should be performed routinely. If there is any suspicion of
supra-inguinal pathology, based on clinical examination or
specific DUS findings (see subsection 2.3.2), additional
abdominal and pelvic DUS is the next step. Where inter-
vention is contemplated, it may be appropriate to assess
the inflow from the DFV into the CFV by DUS.

The anatomical extent of reflux or obstruction in affected
veins combined with the patient’s general characteristics,
symptoms, and clinical signs can help the clinician to plan
ociety for Vascular Su
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and customise treatment.15,16,44 There is considerable in-
dividual variation in the vulnerability to venous hyperten-
sion and thus the presence of reflux on DUS is not an
indication for treatment per se (see subsection 4.1.1). If it is
concluded, after DUS, that the symptoms and signs are not
related to CVD, referral to the general practitioner or to
another specialist is the logical next step. If the patient is
not a candidate for intervention, advice about conservative
measures should be provided (see Chapter 3) as well as
follow up appointments, as necessary.

If the DUS findings only indicate disease below the
inguinal ligament, this may be isolated superficial venous
reflux or combined superficial and deep venous reflux, for
which superficial venous intervention may be planned (see
Chapter 4). In rare cases, superficial veins may contribute
significantly to venous outflow by bypassing an obstructed
femoropopliteal segment. Intervention on these veins is
contraindicated (see subsection 5.5).

Finally, in patients with isolated deep venous incompe-
tence, descending venography may be indicated.

Suspected supra-inguinal venous obstruction is further
evaluated, by abdominal DUS or directly, by means of cross
sectional imaging, most commonly MRV or CTV.51,53,56 In
selected patients, where cross sectional imaging is inadequate
or not available, venography and/or IVUS may be planned.

Air plethysmography, if available, may be of diagnostic
value in specific clinical scenarios such as unexplained leg
oedema, even after previous treatment, and skin changes,
including VLU, persisting after treatment of all sources of
reflux. The specialised technique of occlusion plethysmog-
raphy may be of value also in patients with complex PTS.63

The diagnostic approach for patients with VVs and sus-
pected underlying PeVD is described in Chapter 7.

3. CONSERVATIVE MANAGEMENT

This section mainly focuses on conservative measures in
CVD patients without active VLU. The conservative man-
agement options for patients with VLU are discussed
extensively in Chapter 6.
3.1. Physical methods

Physical methods for treating CVD are studied increasingly
as an adjunct or alternative to interventional treatment.
Physical exercise, targeting lower limb muscle strength and
ankle mobility, and physiotherapy may improve general
mobility, promote weight loss, strengthen the calf muscle
pump, and increase the range of ankle movements, all
these facilitating venous return.66e69 Nevertheless larger
studies are still needed.

Subsequently this may reduce leg oedema and prevent or
ameliorate skin changes caused by CVD. It may also alleviate
symptoms and signs of PTS, although available evidence is
scarce.70 Despite the paucity of studies specifically on CVI,
the indirect evidence for the benefit of exercise on venous
function is considerable and thus it should be promoted.67

Leg elevation and the use of insoles to improve the foot
muscle pump may be beneficial but most studies are small.
rgery (ESVS) 2022 Clinical Practice Guidelines on the Management of Chronic
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Other methods with less evidence for treatment of CVD,
but with improvement of health related QoL, include mas-
sage, balneotherapy, and cooling therapy.66,71,72

A holistic approach is important, in particular in patients
with CVI. Social and psychological factors are associated
with delayed healing of VLUs, and depression73 and lower
socioeconomic status are over-represented among patients
with CVD. Surgical and physical interventions may be less
efficient if these factors are not taken into account. Coun-
selling and adequate support are important, including life-
style modifications (such as frequent walks, using insoles,
avoiding prolonged standing, resting with the legs slightly
elevated, avoiding heat exposure),67 and weight loss for
obesity, which is increasingly recognised as one of the most
important contributors to the development of CVD (see
subsection 8.2.1).

Recommendation 8 New
Please cite this article as: De Maeseneer
Venous Disease of the Lower Limbs, Eu
For patients with symptomatic chronic venous disease,
exercise should be considered to reduce venous symptoms.
Class
 Level
 References
MG et al., European Society fo
ropean Journal of Vascular an
ToE
IIa
 B
 Kahn et al. (2011),70 Araujo
et al. (2016),66 Gurdal
Karakelle et al. (2021)68
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3.2. Compression

Compression therapy is a widespread treatment modality in
CVD. It mainly consists of four different compression mo-
dalities: elastic compression stockings (ECS), elastic and in-
elastic bandages, adjustable compression garments (ACG)
and intermittent pneumatic compression (IPC) devices. ACG
are made from stiff material with self adhesive straps,
usually applied from the ankle to the knee. The straps can
be stretched and adjusted around the leg. The more they
are stretched, the higher the compression pressure. This
section only addresses compression in limbs with clinical
class C0S - C5 whereas compression in case of active VLU
(C6) will be discussed in subsection 6.3. In limbs with clinical
class C0S - C5 mainly ECS and ACG are used.

ECS, intended for medical use, exert a graduated
compression pressure, which means compression pressure
is always higher at ankle level than at calf level. ECS, ban-
dages, and IPC can be knee or thigh high. No evidence is
available about the preferred ECS length in different clinical
situations. In practice, thigh length compression devices are
prescribed mainly for oedema involving the whole leg
(mainly caused by secondary lymphoedema in patients with
PTS after extensive DVT), for SVT of the GSV above the knee
and for post-operative use after high ligation and stripping
rgery (ESVS) 2022 Clinical Practice Guidelines on the Management of Chronic
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(HLS) or endovenous GSV ablation. In all other cases, knee
length compression devices are used routinely.

When prescribing a compression device for CVD man-
agement, it is necessary to check for potentially concomi-
tant lower extremity atherosclerotic disease by measuring
the absolute pressure value at the ankle and the ABI. In
diabetics, additional toe pressure measurement is indi-
cated, as ABI may not be reliable due to medial arterial
sclerosis. Compression pressure must be reduced in cases of
impaired arterial status or severe neuropathy.74 This is
particularly important in patients with mixed arterial and
venous ulcers (see subsection 6.3.3).

3.2.1. Elastic compression stockings, adjustable compres-
sion garments, and inelastic bandages
3.2.1.1. Evidence. Compression therapy by graduated ECS
exerting an ankle pressure ranging from 15 to 32 mmHg has
proven effective in relieving symptoms in patients with C1s
e C3s CEAP clinical class by decreasing pain, heaviness,
cramps, and oedema related to CVD.75,76

Compression therapy comprising ECS, inelastic ban-
dages (IB), and ACG is effective in oedema treatment.77e79

ECS exerting 23 e 32 mmHg have been compared with IB
exerting about 60 mmHg. IB were significantly more
effective in reducing oedema after 48 hours but not
anymore after seven days, showing that ECS are almost as
effective as IB in reducing venous oedema.77 In two
comparable studies by the same group, a combination of
two superimposed ECS in one study,78 and an ACG in
another study,79 both of these compression devices
exerting a pressure of about 40 mmHg were again
compared with IB, exerting about 60 mmHg immediately
after applying the bandages. Superimposed ECS and ACG
were, respectively, as effective or more effective in
reducing pitting venous oedema, when compared with IB.
This equal or greater effectiveness of superimposed ECS or
ACG can be explained by both devices being able to
maintain their exerted pressure. IB quickly lose their initial
high pressure, especially in oedematous legs, thereby
becoming less effective.

In addition to the traditional graduated ECS, which
exert a higher pressure at ankle than at calf level, pro-
gressive ECS, exerting a higher pressure at calf level than
at the ankle level, have been reported to be more
effective than graduated ECS in reducing venous symp-
toms, such as pain and heaviness.80 This higher efficacy
could be explained by higher pressure being exerted over
the calf, where the muscle and venous reservoir are
located, than over the ankle where there are just tendons
and bones. Indeed, it has been demonstrated that pro-
gressive ECS are more effective than graduated ECS in
improving the venous haemodynamics by ameliorating
Please cite this article as: De Maeseneer MG et al., European Society for Vascular Su
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the muscle pumping function.81 Occupational oedema
was also reduced more effectively by progressive ECS at
calf level.82 These results are partially contradicted by a
RCT in which progressive ECS were shown to be effective,
but to a lesser extent, when compared with graduated
ECS83.

Compression therapy by ECS has also been shown to
reduce skin induration in patients with lipodermatosclerosis
(CEAP clinical class C4b).84

In patients with PTS there is limited evidence on the
effectiveness of ECS, despite their common use in clinical
practice. There are just three small studies on ECS with
short duration of follow up.85e87 Two studies showed no
benefit of compression over no compression.85,86 The other
study reported beneficial effects on venous haemodynamics
(as evaluated by air plethysmography) and not on clinical
outcome.87

Finally, wearing compression to slow the progression or
prevent the recurrence of VVs is not supported by the
current published evidence.88 There is only one study
reporting that compression therapy was effective to reduce
or prevent disease progression.89 Therefore ECS should not
be used exclusively for this aim.
3.2.1.2. Compliance. Compression therapy is generally well
accepted and tolerated by patients with CVD,90 although
compliance remains an issue for a large number of patients,
certainly in hot climate, in particular in tropical countries.91

Innovative methods to investigate true compliance should
be further evaluated.92,93 The main complaints by non-
compliant patients are pain, discomfort, sensation of heat,
and skin irritation. Difficulties in donning and doffing ECS
are also reported, especially by older patients, patients with
functional impairments such as hand osteoarthritis,
restricted mobility and joint problems in the spine and hip,
or morbid obesity, making bending to the feet problematic
or even impossible. In these cases, donning and doffing aids
are available. In a small RCT, 40 elderly patients, aged > 65
years, suffering from advanced CVD (C4 e C6), tested
different donning devices. It was concluded that donning
devices improved patient ability to don ECS successfully.94 A
new type of compression stocking, without compression at
the foot and heel, also has been shown to make donning
and doffing easier.95 However, the problem of donning is
not completely solved for all patients.
3.2.1.3. Contraindications to compression treatment. Many
clinical conditions that were considered a contraindication
for compression in the past (arterial disease, skin infection,
vasculitis, cellulitis) are no longer considered as such, pro-
vided proper precautions are taken. Only a few contrain-
dications for sustained compression treatment remain,
which are listed in Table 7.74
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Table 7. Contraindications to compression treatment
(modified with permission from Rabe et al., 202074)

Severe lower extremity atherosclerotic disease with ABI < 0.6
and/or ankle pressure < 60 mmHg

Extra-anatomic or superficially tunnelled arterial bypass at the site
of intended compression

Severe heart failure, NYHA Class IV
Heart failure NYHA Class III and routine application of

compression devices without clinical and haemodynamic
monitoring

Confirmed allergy to compression material
Severe diabetic neuropathy with sensory loss or microangiopathy

with the risk of skin necrosis*

ABI ¼ ankle brachial index; NYHA ¼ New York Heart Association;
NYHA Class IV: fatigue, palpitations, dyspnoea and/or angina at
rest; NYHA Class III: ordinary physical activity causes undue
fatigue, palpitations, dyspnoea and/or angina - comfortable at rest.
* May not apply to inelastic compression exerting low levels of
sustained compression pressure (modified compression).
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3.2.2. Other compression methods
3.2.2.1. Intermittent pneumatic compression. IPC has a
limited role in the conservative treatment of CVD. It can be
used for oedema treatment in addition to compression by
ECS, bandages, or ACG, or to replace them when sustained
compression is not tolerated. There are no consistent data
available on the use of IPC in CEAP clinical class C0S e C4. In
patients with PTS, IPC has been used to alleviate symptoms.
However, most studies are small and of short duration,
resulting in a low level of evidence for the use of IPC for this
indication.96 The use of IPC in VLUs is further discussed in
subsection 6.3.2.

A new device combining sustained static pneumatic
compression during ambulation and IPC while at rest has
been investigated in a pilot study. This device was more
effective than ECS, with better acceptance by the patients,
resulting in increased compliance with compression therapy
and oedema reduction.93 Further studies will be necessary
to confirm these findings.
3.2.2.2. Neuromuscular electrical stimulation. Neuromus-
cular electrical stimulation is an alternative system to in-
crease venous return from the lower limbs. This device
stimulates calf muscle contraction through application of an
electric current, leading to better emptying of the deep
veins. A literature review including 46 studies showed an
improvement in venous haemodynamics with stimulation of
the calf muscle pump compared with rest.97 In particular,
calf flow, femoral and popliteal peak velocity increased, as
well as ejection volume from the lower leg. More recently,
neuromuscular electrical stimulation did not demonstrate
any effectiveness in reducing lower leg volume98 and to
date, its use in CVD remains very limited.97

3.2.2.3. Tension free compression. Immersion into water
or the application of a pressurised fluid like wrap around
Please cite this article as: De Maeseneer MG et al., European Society for Vascular Su
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the ankle and calf are forms of tension free compres-
sion.99 The Law of Laplace becomes irrelevant permitting
high pressures to be achieved without discomfort or any
tension induced skin stress over fulcrum points.74

Compression by water has been shown to be effective
in improving venous haemodynamics,100,101 and reducing
leg volumetry in people with leg oedema.102,103 Although
this type of compression is ideal in theory, current pro-
totypes are experimental and subject of ongoing
research.

Recommendation 9 Unchanged
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For patients with symptomatic chronic venous disease,
elastic compression stockings, exerting a pressure of at
least 15 mmHg at the ankle, are recommended to reduce
venous symptoms.
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Recommendation 10 Unchanged
For patients with chronic venous disease and oedema (CEAP
clinical class C3), compression treatment, using below knee
elastic compression stockings, inelastic bandages or
adjustable compression garments, exerting a pressure of 20
e 40 mmHg at the ankle, is recommended to reduce oedema.
Class
 Level
 References
 ToE
I
 B
 Mosti et al. (2012),77 Mosti et al.
(2013),82 Mosti et al. (2015)79
CEAP ¼ Clinical Etiological Anatomical Pathophysiological
(classification).

Recommendation 11 New
For patients with chronic venous disease and
lipodermatosclerosis and/or atrophie blanche (CEAP
clinical class C4b), using below knee elastic compression
stockings, exerting a pressure of 20 e 40 mmHg at the
ankle, is recommended to reduce skin induration.
Class
 Level
 References
ent of Ch
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 Vandongen et al. (2000)84
CEAP ¼ Clinical Etiological Anatomical Pathophysiological
(classification).
Recommendation 12
 New
For patients with post-thrombotic syndrome, below knee
elastic compression stockings, exerting a pressure of 20 e 40
mmHg at the ankle, should be considered to reduce severity.
Class
 Level
 References
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 Azirar et al. (2019)96
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Recommendation 13 New
Table 8. Global summary of the
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For patients with post-thrombotic syndrome, adjuvant
intermittent pneumatic compression may be considered to
reduce its severity.
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3.3. Pharmacological treatment

Medical treatment has been used for decades, but there is
some controversy over its exact place as a treatment mo-
dality for CVD. Venoactive drugs (VADs) are widely pre-
scribed in some countries but are not available in others.
They can be classified into two groups: natural and syn-
thetic drugs. The main modes of action of VADs are to
decrease capillary permeability, reduce release of inflam-
matory mediators, or improve venous tone.

A Cochrane review of 53 trials on VADs providing quan-
tifiable data involving 6 013 participants was published in
2016,104 and updated in 2020.105 These reviews concluded
that, when compared with placebo, VADs may have bene-
ficial effects on objective measures of leg oedema and on
some symptoms and signs related to CVD such as pain,
cramps, restless legs, sensation of swelling, paraesthesia,
and trophic disorders, but can produce more adverse ef-
fects and may not affect QoL based on a pooled analysis of
the included VADs.105 Another meta-analysis showed that
four VADs reduced the objective clinical sign of oedema in
patients with CVD.106 Table 8 summarises the most
important findings on the effect of different VADs on
venous symptoms and oedema.

3.3.1. Ruscus extracts. A systematic review on Ruscus ex-
tracts has identified 10 double blind placebo controlled
RCTs involving 719 patients with unilateral or bilateral CVD
(CEAP clinical class of affected limbs ranging between C2
and C5).107 On quantitative analysis, Ruscus extracts
significantly improved several leg symptoms, including pain,
heaviness, fatigue, feeling of swelling, cramps, paresthesia,
global symptoms, and clinical findings such as ankle
circumference and leg/foot volume.
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3.3.2. Micronised purified flavonoid fraction. A systematic
review on micronised purified flavonoid fraction (MPFF)
identified seven double blind placebo controlled RCTs
involving 1 692 patients.108 On quantitative analysis, MPFF
improved several leg symptoms (Table 8) functional
discomfort, QoL, and ankle circumference.

3.3.3. Calcium dobesilate. Calcium dobesilate is a synthetic
VAD, which had been evaluated in 10 RCTs up to 2004
involving 778 patients included in a meta-analysis.109 It
significantly reduced a number of leg symptoms (Table 8)
and discomfort, while lower limb oedema was improved
and the investigators’ opinions of symptom improvement
were positive, albeit with some heterogeneity. Subgroup
analysis showed greater improvements in pain, heaviness,
paresthesia, and leg oedema in the group of patients with
severe symptoms and signs than in those with milder ones.
Four more recent double blind placebo controlled RCTs
involving 1 165 patients with CVD also showed improve-
ment of symptoms and objective measures of oedema,
again with some heterogeneity.110e113

3.3.4. Horse chestnut extract. A Cochrane review on horse
chestnut extract of 17 RCTs involving 1 593 patients showed
that this VAD was effective (Table 8).114

3.3.5. Hydroxyethylrutosides. A systematic review andmeta-
analysis of the efficacy of hydroxyethylrutosides for treating
symptoms and signs of CVD reported on 15 trials involving
1 643 participants.115 It showed that hydroxyethylrutosides
significantly reduced venous symptoms (Table 8).

3.3.6. Red vine leaf extract. The effect of red vine leaf
extract has been evaluated in two RCTs involving 260 and
248 patients, respectively.116,117 Red vine leaf extract
reduced CVD related symptoms and lower limb oedema
substantially more than placebo, although only pain was
reduced in both RCTs (Table 8). A third cross over double
blind RCT assessed objective measures of oedema and pa-
tient reported global assessment of efficacy, both in favour
of red vine leaf extract.118

3.3.7. Sulodexide. Sulodexide was evaluated by a 2020
meta-analysis, which included 13 studies on 1 901
gs on venous symptoms and oedema

se
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participants.119 Sulodexide decreased the intensity of pain,
cramps, heaviness, feeling of swelling (Table 8), and total
symptom score, and also reduced inflammatory mediators
in patients with CVD.

3.3.8. Clinical applicability. Unlike the Cochrane review
presented above, which pooled the results of all VADs,105

the present guidelines used published individual meta-
analyses; some of the latter studies used the GRADE
approach like Cochrane reviews to quantify the certainty of
evidence, a methodology not used by the ESC and the ESVS
guidelines, so that some of their findings on certainty of
evidence are not applicable herein. Furthermore, based on
results of the Cochrane review, it is evident that VADs do
help patient symptoms, although MPFF and Ruscus extract
VADs were not included there. Given the low cost of VADs
and their rare side effects that are usually not severe, VADs
at least should be considered for the treatment of symp-
toms and oedema related to CVD. The GWC has decided to
provide a single generic recommendation on VADs, as
opposed to individual ones, on the understanding that
these agents represent a heterogeneous group. The same
class of recommendation as cited in the 2015 edition has
been retained, taking into account the latest meta-analyses
for MPFF and Ruscus extract.107,108

Recommendation 14 Unchanged
Please cite this article as: De Maeseneer MG et al., European S
Venous Disease of the Lower Limbs, European Journal of Va
For patients with symptomatic chronic venous disease, who
are not undergoing interventional treatment, are awaiting
intervention, or have persisting symptoms and/or oedema
after intervention, medical treatment with venoactive drugs
should be considered to reduce venous symptoms and
oedema, based on the available evidence for each
individual drug.
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Pittler et al. (2012),114 Aziz et al.
(2015),115 Rabe et al. (2016),112

Kakkos et al. (2017),107

Kakkos et al. (2018),108

Bignamini et al. (2020)119
3.4. Conservative treatment strategy

The conservative treatment strategy is summarised in Fig. 6.
Patients with symptomatic CVD without active VLU, either
not undergoing interventional treatment, awaiting inter-
vention, or with persisting symptoms after intervention may
all benefit from conservative treatment. Emerging evidence
strengthens the importance of physical exercise and weight
reduction in obese patients, to reduce symptoms and pre-
vent progression of CVD.

Compression therapy remains the cornerstone of con-
servative CVD treatment. It has been proven effective in
symptom control and in oedema reduction. It may also be
used to reduce skin induration in limbs with
ociety for Vascular Su
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lipodermatosclerosis and/or atrophie blanche (clinical CEAP
class C4b). The importance of compression treatment in
limbs with healed or active VLU (clinical CEAP class C5 and
C6) is discussed further in subsection 6.3. Compression
treatment is generally well tolerated even if acceptance by
the patients and compliance with treatment may still be an
issue.

Compression therapy by inelastic compression devices
exerting strong pressure (40 e 60 mmHg) is mainly indi-
cated in the acute clinical stages of oedema, as a result of
DVT or VLU. Compression by elastic devices (mainly gradu-
ated ECS) exerting low (15 e 20 mmHg) to moderate (20 e
40 mmHg) pressure at the ankle is indicated in chronic
stages of CVD, including patients with moderate or severe
PTS. The use of below knee ECS to reduce the risk of PTS has
been extensively discussed in the ESVS guidelines on venous
thrombosis.2

An alternative conservative approach consists of the use
of VADs, to reduce symptoms and to diminish oedema.
When prescribing VADs, the specific therapeutic actions of
the different available drugs should be taken into account
(Table 8).

In clinical practice, conservative measures may be used
alone or in combination, either temporarily or for a longer
period of time, as part of a shared decision between
practitioner and patient. Such an individualised approach
will also depend on local circumstances and available
healthcare resources.

4. INTERVENTIONS FOR SUPERFICIAL VENOUS
INCOMPETENCE

This chapter deals with the different interventions available
for treating CVD patients with incompetent superficial veins
(i.e. with reflux lasting > 0.5 seconds on DUS), including
saphenous trunks, tributaries, reticular veins, and telangi-
ectasias, and their management strategies. Techniques for
treating incompetent PVs and their management are also
addressed in this chapter.
4.1. General principles

4.1.1. Indications for treatment. In CVD patients with su-
perficial venous incompetence, management strategies
mainly depend on clinical presentation (history, symptoms,
signs) and detailed individual DUS findings, which are all
mandatory for proper decision making. In addition, the
negative impact of CVD on QoL should be considered. Many
studies have shown the beneficial effect of intervention on
venous symptoms, as well as on disease specific and generic
QoL, not only in CVD patients presenting with skin changes
(CEAP clinical class C4 e C6), but also in those with VVs
only.120,121 In the REACTIV trial, a group of 246 patients with
symptomatic uncomplicated VVs (CEAP clinical class C2 e
C3) were randomised between surgical intervention and
conservative treatment, consisting of lifestyle advice and
ECS. In the first two years after treatment there was a
significant QoL benefit for surgery, based on the EQ-5D
score. Significant benefits were also seen in symptomatic
rgery (ESVS) 2022 Clinical Practice Guidelines on the Management of Chronic
lar Surgery, https://doi.org/10.1016/j.ejvs.2021.12.024
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Figure 6. Conservative management of patients with chronic venous disease of the lower limbs. *Compression
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and anatomical measures.122 Further analysis showed the
cost effectiveness of surgery versus ECS in these patients
with uncomplicated VVs.123 A more recent investigation
into the cost effectiveness of interventional treatment for
VVs in the UK National Health Service similarly concluded
that interventional treatment for VVs is cost effective, with
endovenous thermal ablation (EVTA) being the most cost
effective for those patients for whom it is suitable.124

Another review suggested that surgery and the minimally
invasive techniques are similar in terms of efficacy or safety,
so the relative cost of the treatments becomes one of the
deciding factors.125 However, the investigators noted that
high quality RCT evidence is required. It is therefore obvious
that the above findings may not be applicable to all patients
worldwide, as cost effectiveness largely depends on the
local resources and healthcare situation.

Although the natural history of the disease has not been
extensively investigated in CVD patients, long term follow
up data of the Edinburgh Vein Study (after 13 years) clearly
revealed disease progression, with one third of patients
with isolated VVs at baseline developing skin changes (see
subsection 1.1).11 Based on all these findings, interventional
treatment for patients with symptomatic uncomplicated
VVs resulting from superficial venous incompetence (CEAP
clinical class C2S) is justified.

For CVD patients presenting with oedema (CEAP clinical
class C3), without clinically evident VVs, it is less clear
whether they require treatment for superficial venous
incompetence, as oedema, certainly if bilateral, may be
multifactorial, with several coexisting causes of oedema,
not related to venous disease and hence non-responsive to
venous intervention. Therefore, other non-venous causes of
Please cite this article as: De Maeseneer MG et al., European Society for Vascular Su
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oedema should be considered before planning interven-
tional treatment of venous incompetence. On the other
hand, patients presenting with symptomatic VVs and
oedema (CEAP clinical Class C2,3S) may be more likely to
benefit from superficial venous intervention, with reduction
of oedema after the procedure. In general, unilateral limb
swelling is considered a better predictor for a favourable
response than bilateral oedema.126

For CVD patients presenting with skin changes (CEAP
clinical class C4 e C6), there is consensus that treatment of
superficial venous incompetence is indicated and consti-
tutes an appropriate use of healthcare resources.126

Whereas the beneficial effect of reflux ablation on ulcer
healing has been clearly proven (see Chapter 6), only
limited (empirical) data are available concerning the effect
of superficial venous intervention on other skin changes.

For patients with reticular veins and/or telangiectasias
(CEAP clinical class C1) and/or VVs with mainly cosmetic
concerns, intervention is not mandated. Before intervention
is performed, thorough information should be given about
the low risk of serious complications of CVD, and the risk
profiles and costs of different treatments, as part of a
shared decision making process.

Whether treatment is “required” and which management
strategy to be preferred will depend on individual patient
characteristics as well. For example, patients with a high
body mass index (BMI), extensive comorbidities, on anti-
coagulant treatment, etc., may need special attention when
planning treatment.127 These special patient characteristics
are further addressed in subsection 8.2.

In summary, clinical assessment, DUS findings, and indi-
vidual patient related factors remain the basis for
rgery (ESVS) 2022 Clinical Practice Guidelines on the Management of Chronic
lar Surgery, https://doi.org/10.1016/j.ejvs.2021.12.024
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individualised treatment. When defining the treatment
strategy for patients with CVD, physicians should also take
into account patient preference, as well as the expected
impact on QoL, the estimated risk of deterioration of CVD
and local healthcare resources, which determine the avail-
able interventional options.127 The risks specific to each
modality should also be discussed with the patient prior to
any intervention.128
Recommendation 15
Please cite this article as: De Maeseneer
Venous Disease of the Lower Limbs, Eu
New
For patients with superficial venous incompetence presenting
with symptomatic varicose veins (CEAP clinical class C2S),
interventional treatment is recommended.
Class
 Level
 References
MG et al., European Society fo
ropean Journal of Vascular an
ToE
I
 B
 Michaels et al. (2006)122
CEAP ¼ Clinical Etiological Anatomical Pathophysiological
(classification).

Recommendation 16 New
For patients with superficial venous incompetence,
presenting with oedema (CEAP clinical class C3), other non-
venous causes of oedema should be considered before
planning interventional treatment.
Class
 Level
 References
r Va
d En
IIa
 C
 Consensus
CEAP ¼ Clinical Etiological Anatomical Pathophysiological
(classification).

Recommendation 17 New
For patients with superficial venous incompetence,
presenting with skin changes as a result of chronic venous
disease (CEAP clinical class C4 e C6), interventional
treatment of venous incompetence is recommended.
Class
 Level
 References
I
 C
 Consensus
CEAP ¼ Clinical Etiological Anatomical Pathophysiological
(classification)

4.1.2. Setting. Historically, superficial venous incompetence
has been treated by open surgical repair, typically per-
formed in an operating room, under general or regional
anaesthesia. Endovenous intervention, with or without
phlebectomies, is now widely acknowledged as the estab-
lished standard of care and ideally should be performed in
the ambulatory setting, in a properly equipped treatment
room.129 Observational data suggest that this practice is
safe and effective, offering a reduction in procedural
cost.130,131 Indeed, ambulatory intervention, using tumes-
cent anaesthesia, permits a comprehensive treatment
strategy addressing both saphenous trunk and tributary
scular Su
dovascu
incompetence. In addition, early ambulation may reduce
thromboembolic risk. Therefore, in those with straightfor-
ward saphenous anatomy according to DUS, ambulatory
endovenous ablation with adjunctive phlebectomies (where
applicable), is advocated in the initial management of su-
perficial venous incompetence.

Recommendation 18 New
rg
la
ery (ESVS) 2022 Clinical Practice Guid
r Surgery, https://doi.org/10.1016/j.ej
For patients with superficial venous incompetence,
undergoing treatment using endovenous techniques with or
without phlebectomies, the procedures should be performed
in the outpatient setting where possible.
Class
 Level
 References
elines on the Management of Chron
vs.2021.12.024
I
 C
 Consensus
4.1.3. Anaesthesia. Tumescent anaesthesia, performed un-
der ultrasound guidance, is the preferred anaesthesia for
EVTA and has also been used in recent RCTs, comparing
EVTA with open GSV surgery.132e134 It allows early return to
normal function and significant improvements in QoL.133

Tumescence reduces pain, induces venous compression
and spasm leading to greater effectiveness, and acts as a
heat sink to protect surrounding structures.

A standardised tumescence composition has been
described,135 consisting of 445 mL crystalloid, 50 mL 1%
lidocaine plus 1:100 000 adrenaline and 5 mL 8.4% sodium
bicarbonate, with the latter offering a reduction in the
burning sensation associated with injection.136 Lidocaine
doses up to 15 mg/kg, as used in tumescent anaesthesia
solutions, have been associated with a minimal side effect
profile, with toxicity seen in 36% of those dosed at 35 mg/
kg.137 Recent RCT data have identified reduced pain when
the pH of acidic lidocaine solutions is neutralised by the
addition of sodium bicarbonate, to create buffered solu-
tions.138 Moreover, the addition of adrenaline prolongs the
anaesthetic effect and provides a vasoconstrictive effect.
Finally, the practitioner should be aware that a range of
formulations might not comply with the local regulations of
some countries.139 In general, additives should be limited to
what is useful and relevant for venous treatments.

General and regional anaesthesia are now largely
reserved for those undergoing open surgical interventions,
those with very extensive tributary or PV disease and those
requiring concomitant deep venous intervention. None-
theless, contemporary open surgery, using tumescent
anaesthesia, has been described increasingly.132e134

Recommendation 19 New
For patients with superficial venous incompetence treated by
endovenous thermal ablation, ultrasound guided tumescent
anaesthesia is recommended.
Class
 Level
 References
I
 C
 Consensus
ic
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Recommendation 20 New
Please cite this article as: De Maeseneer
Venous Disease of the Lower Limbs, Eu
For patients with superficial venous incompetence treated
under tumescent anaesthesia, buffered solutions should be
considered to reduce peri-procedural pain.
Class
 Level
 References
MG et al., European Society fo
ropean Journal of Vascular an
ToE
IIa
 B
 Nandhra et al. (2018)138
Recommendation 21 Changed
For patients with superficial venous incompetence
undergoing high ligation/stripping, ultrasound guided
tumescent anaesthesia may be considered, as an alternative
to general or regional anaesthesia.
Class
 Level
 References
r Va
d En
IIb
 C
 Consensus
4.1.4. Cannulation and other technical considerations. For
EVTA and all non-thermal ablation techniques, cannulation
of incompetent saphenous trunks is performed under ul-
trasound guidance in a standardised way e with the probe
in either longitudinal or transverse orientation,140 using a 4
to 7 Fr introducer kit, depending on the device used. Can-
nulation prior to the administration of tumescence, can be
facilitated using a reverse Trendelenburg position and a
small volume of local lidocaine. Special considerations
include intraluminal obstacles, such as fibrotic scars of
previous SVT or thickened valves, encountered while navi-
gating the laser fibre or catheter in truncal veins. These may
be overcome using additional manoeuvres and, if needed,
multilevel catheter access and over the wire ablation sys-
tems.141 For thermal ablation procedures, access is usually
gained to the most distal incompetent segment, if located
above midcalf.142 The access point can be more distal for
non-thermal ablation, as the risk of neurological injury is
almost absent with these techniques. Access to the
saphenous trunk can sometimes be facilitated by cannu-
lating a superficial tributary.

Sclerotherapy can be performed through a needle, a
cannula, a butterfly needle, or a long catheter. Several in-
jection methods can be applied, without any evidence of
superiority of one over the other.143 Details are further
discussed in subsection 4.2.2.2.

4.1.5. Compression after treatment. Compression therapy
following superficial venous intervention remains a
controversial issue, particularly with regard to the in-
dications for and benefits of therapy. Nevertheless, it is still
used by the vast majority of surgeons.144

The rationale for compression following venous treat-
ments is to establish luminal compression of the treated vein
or of the area where veins have been removed (by stripping
or phlebectomy), to prevent or minimise inflammation, pain,
bruising, bleeding, haematoma, and superficial or deep vein
thrombosis.145,146 However, to compress the GSV effectively
at thigh level, compression of> 40 mmHg is necessary in the
scular Su
dovascu
standing position.147 This is nearly impossible to achieve with
ECS alone, but it is possible when the stocking is applied on
top of an eccentric compression pad, placed directly over the
ablated or surgically removed vein. In a small RCT, applying a
thigh length ECS with 35 mmHg ankle pressure, placed on
top of eccentric pads on the treatment area, was more
effective in reducing post-procedural side effects than a 23
mmHg ECS.148

There is conflicting evidence from several RCTs
comparing compression with no compression after both
EVTA and ultrasound guided foam sclerotherapy (UGFS) of
saphenous trunks.149e152 Additionally, the interpretation
and comparison of trials is difficult because of heteroge-
neity in modality and the degree of compression applied,
variations in the duration of compression, and incomplete
reporting of compression therapy compliance. In the largest
trial, randomising 400 patients, undergoing endovenous
laser ablation (EVLA) of the GSV, between ECS exerting 23e
32 mmHg and no compression, early results were beneficial
for ECS. In the first week after EVLA, patients in the ECS
group experienced less pain (p < .001) and oedema (p ¼
.010), but by two weeks these variables were similar be-
tween the groups.150

Concomitant treatment of varicose tributaries may be
taken into account when deciding whether or not to offer
post-procedure compression. According to the COMETA
trial, wearing compression stockings after EVTA was bene-
ficial, with better pain scores during the first week, and
especially for those having concurrent phlebectomies,151

while another study, where radiofrequency ablation (RFA)
and concomitant UGFS of tributaries was performed, re-
ported the opposite results.153 Based on clinical experience,
eccentric compression at the sites of tributary treatment
may be useful, even if its use has not been specifically
investigated.

Duration of post-procedure compression is also contro-
versial and is mainly left to the clinical judgement of the
treating physician.154 Based on a meta-analysis including
five RCTs (775 patients) examining compression durations
ranging from 24 hours to two weeks, compression for at
least one week was recommended by the authors following
EVTA.155 This confirmed the findings of a previous meta-
analysis, where compression for 3 e 10 days showed the
same benefit as compression for a longer duration.146

Recommendation 22 Changed
rg
la
ery (ESVS) 2022 Clinical Practice Guid
r Surgery, https://doi.org/10.1016/j.ej
For patients with superficial venous incompetence
undergoing ultrasound guided foam sclerotherapy or
endovenous thermal ablation of a saphenous trunk, post-
procedural compression treatment should be considered.
Class
 Level
 References
elines on the Management of Ch
vs.2021.12.024
ToE
IIa
 A
 Hamel-Desnos et al. (2010),149

Cavezzi et al. (2019),148

Bootun et al. (2021),151

Chou et al. (2019),155

Pihlaja et al. (2020),153

Onwudike et al. (2020)152
ronic
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Recommendation 23 Unchanged
Please cite this article as: De Maeseneer MG et al., European S
Venous Disease of the Lower Limbs, European Journal of Va
For patients with superficial venous incompetence undergoing
stripping and/or extensive phlebectomies, immediate post-
procedural compression treatment is recommended.
Class
 Level
 References
 ToE
I
 A
 Huang et al. (2013),146 Bootun
et al. (2021)151
Recommendation 24 New
For patients with superficial venous incompetence
undergoing intervention, the duration of post-intervention
compression, used to minimise post-operative local
complications, should be decided on an individual basis.
Class
 Level
 References
ociety fo
scular an
ToE
I
 A
 Huang et al. (2013),146 Chou
et al. (2019)155
4.1.6. Thromboprophylaxis. Significant variations in
thromboprophylaxis practice exist with sparse supportive
data. While many clinicians administer a single dose of
prophylactic low molecular weight heparin (LMWH) to all
patients peri-operatively, this practice is not supported by
the evidence to date. One RCT evaluating 2 196 patients
undergoing open GSV surgery followed by no prophylaxis,
subcutaneous unfractionated heparin (UFH) or LMWH
(either 6 000 international units [IU] once a day or 4 000 IU
twice daily) for three days post-operatively reported lower
rates of ultrasound detected DVT within 30 days of inter-
vention in those receiving prophylaxis.156 The reported
rates of DVT were 5.17% in the no prophylaxis group
compared with 0.56% in the UFH group and 0.35% (6 000 IU
once daily) or 0.36% (4 000 IU twice daily) in the LMWH
cohort. The majority of DVTs described were located in the
POPV, with more proximal DVTs identified only in the group
receiving no prophylaxis. Notably, haemorrhagic complica-
tions were higher (0.75%) in the UFH group alone. The
benefit of thromboprophylaxis after HLS was not seen in a
smaller RCT assessing moderate-risk patients randomised to
compression and early ambulation with or without 10 days
of LMWH (bemiparin 2 500 IU or 3 500 IU once a day).157

High risk patients (e.g., previous DVT, family history of
venous thromboembolism [VTE], known thrombophilia,
obesity, neoplasia, concomitant interventions, elevated pre-
operative inflammatory markers [C reactive protein and D
dimer]) benefit from prophylaxis during the 7e10 post-
operative days, based on individual risk assessment.158e
160 In contrast there is little evidence to support prophy-
laxis in the low risk cohort undergoing endovenous abla-
tion. Routine thromboprophylaxis may expose this cohort to
potentially unnecessary side effects. In a UK and Ireland
survey, vascular surgeons agreed that thromboprophylaxis
with LMWH should be given to patients with increased VTE
risk for one to two weeks rather than a single dose.161 In
view of the paucity of available data, no specific dose reg-
imens can be recommended for LMWH prophylaxis in
r Vascular Su
d Endovascu
superficial vein treatment. Direct oral anticoagulants
(DOACs) are increasingly prescribed for peri-procedural
thromboprophylaxis given their convenience compared
with LMWH.162 Early retrospective evidence suggests they
are effective and safe.162,163 However, comparative data
with LMWH are yet to be established. For all patients early
ambulation and compression hosiery may further reduce
thrombotic risk.
rg
la
Recommendation 25
ery (ESVS) 2022 Clinical Practice Guid
r Surgery, https://doi.org/10.1016/j.ej
New
For patients with superficial venous incompetence
undergoing intervention, risk assessment for venous
thromboembolism is recommended.
Class
 Level
 References
elines on the Management of Chron
vs.2021.12.024
I
 C
 Consensus
Recommendation 26
 New
For patients with superficial venous incompetence undergoing
intervention, individualised thromboprophylaxis strategies
should be considered.
Class
 Level
 References
 ToE
IIa
 B
 San Norberto et al. (2013),157

Wang et al. (2015)156
4.1.7. Surveillance. After initial “one stop” treatment (such
as endovenous ablation or surgery) it is common practice to
perform DUS surveillance of the treated vein(s) one to four
weeks after treatment, to check whether the intervention
has achieved the intended immediate goal and to check for
absence of post-operative DVT.16 For patients undergoing
sequential treatments, such as staged sclerotherapy, or
other combined treatments in different steps, interval DUS
is performed before the subsequent treatment stage.164 For
most patients, repeat DUS assessment is required only for
suspected clinical recurrence.

Recommendation 27 New
For patients with superficial venous incompetence
undergoing treatment of a saphenous trunk, duplex
ultrasound surveillance should be considered one to four
weeks after treatment.
Class
 Level
 References
IIa
 C
 Consensus
4.1.8. Safety and environmental sustainability issues.
Venous interventions are well tolerated and undertaken
increasingly often in the ambulatory setting. Indeed,
endovenous strategies now offer effective treatment even
in the frail and elderly.165 Both ablative and open tech-
niques are largely associated with a limited side effect
profile, but are not completely without risk.128 These risks
are further described in subsection 4.2. As such, careful pre-
operative risk assessment, to aid stratification, should be
ic
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undertaken on an individual basis to determine optimal
management strategies.

Transition of care from operating rooms to outpatient
based environments has the potential to further reduce the
resource demand associated with venous intervention.
Furthermore, environmental sustainability could potentially
be enhanced by described experimental reprocessed multi-
use catheters.166
4.2. Techniques for saphenous ablation

As a minimally invasive alternative to classical surgery (HLS),
endovenous techniques are becoming increasingly popular
for treatment of saphenous vein incompetence. In countries
where reimbursement is available, the vast majority of pa-
tients are treated using endovenous modalities. The two
most commonly used EVTA techniques are EVLA and RFA.
Non-thermal endovenous techniques are UGFS, mechano-
chemical ablation (MOCA), and catheter directed injection
of cyanoacrylate glue, known as cyanoacrylate adhesive
closure (CAC).

As the vast majority of RCTs and observational studies on
the different endovenous ablation techniques have been
performed in patients with GSV incompetence, this sub-
section mainly reports the available evidence for the
different techniques, when used for GSV ablation.

4.2.1. Thermal ablation
4.2.1.1. General considerations. The use of EVTA tech-
niques requires injection of tumescent liquid around the
target vein (see subsection 4.1.3). The technique is similar
for all EVTA methods. The whole procedure is performed
with DUS guidance. A laser fibre or RFA catheter is inserted
percutaneously, although a bailout venous cutdown rarely
may be required. Following successful cannulation, the
catheter is advanced through an introducer sheath along
the course of the vein to be treated and positioned distal to
the SFJ or SPJ. Then tumescent anaesthesia solution is
injected around the saphenous vein under ultrasound
guidance. It is important to empty the vein as much as
possible before starting ablation. While withdrawing the
catheter or fibre, energy is emitted intraluminally with the
intention of causing irreversible thermal damage to the vein
wall.
4.2.1.2. Endovenous laser ablation. Initially bare tip laser
fibres, emitting laser light with relatively low wavelengths
(between 810 nm and 1 064 nm) were used for EVLA. More
recently, higher laser wavelengths have been introduced
and fibre tips with different configuration (radial emission,
jacketed tip, tulip tip) have been developed to increase
efficacy and reduce potential side effects and complications
of EVLA. In higher wavelength lasers (1 320, 1 470, 1 500,
1 920, 1 940 nm) the absorption coefficient of water in the
vessel wall is higher than it is with lower wavelengths,
targeting haemoglobin. Therefore, with higher wavelength
lasers, absorption of the energy by the venous wall is better,
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minimising post-operative inflammatory pain and bruising,
and also endothermal heat induced thrombosis (EHIT).167

Five RCTs comparing 980 nm with 1 470 nm fibre re-
ported that the higher wavelength was associated with
comparable occlusion rates, and less post-operative pain
and complications including bruising, paresthesia, and
induration.168e172 A recent meta-analysis of 28 RCTs (2 829
GSV ablation procedures) investigated the efficacy of EVLA
and potential differences in anatomical success rate in
relation to variations in wavelength (short, 810 e 980 nm
vs. long, 1470 e 1920 nm), administered energy (� 50 J/cm
vs. > 50 J/cm), outcome definition (occlusion vs. no reflux),
and follow up period (� 1 year vs. > 1 year). There were no
statistically significant differences for these different pa-
rameters. In this analysis, the overall success rate of EVLA
was 92%.173

Apart from recanalisation, frequent sources of recurrent
reflux after EVLA are residual or newly developed reflux in
SFJ tributaries and accessory veins, in particular the
AASV.134,174e177 To prevent this, the so called laser cross-
ectomy or flush EVLA (fEVLA) has been proposed. In such a
procedure the fibre tip is positioned exactly at the SFJ,
before starting the ablation. A retrospective study reported
that fEVLA using a radial fibre is feasible (94.1% technical
success) and safe (procedure derived thrombotic compli-
cation rate 1.6%, including EHIT), with occlusion rates of
94.5% at six weeks follow up.178 For the moment, RCT data
looking at feasibility, safety, and long term results of fEVLA
are still lacking.
4.2.1.3. Radiofrequency ablation. At present, the most
commonly used RFA system is the radiofrequency
segmental thermal ablation, which sequentially heats
target vein segments of 7 cm (or shorter) at a temperature
of 120 �C. In a multicentre European cohort study,
including 295 limbs, a GSV occlusion rate of 92% and a
reflux free rate of 95% at five years, with significant VCSS
improvement, was reported.179 In the Varico 2 Study,
comparing segmental RFA with 1 470 nm EVLA using radial
tip fibres, the occlusion rate was similar in both groups,
96% and 97%, respectively (p ¼ .81).180 There was no
difference in post-operative pain scores and the median
time to return to work was one day. In both groups VCSS
and AVVQ improved greatly, with a durable result at five
years. In most studies, the rate of post-procedural com-
plications after RFA was very low, with rare thrombotic
events (0.3% DVT), occurring at a similar rate to those after
EVLA.181

In addition to segmental thermal ablation, other radio-
frequency technologies are available, such as radio-
frequency induced thermal therapy (RFITT) and endovenous
radiofrequency. In the 3-RF trial, 180 patients were rando-
mised between three RFA techniques. At six months,
complete GSV occlusion was better after segmental RFA and
RFITT (100% and 98%, respectively) than after endovenous
radiofrequency treatment (79%, p < .001).182 Currently,
rgery (ESVS) 2022 Clinical Practice Guidelines on the Management of Chronic
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long term results of RFITT and other RFA devices are not
available.
4.2.1.4. Other thermal ablation techniques. Endovenous
steam ablation (EVSA) and endovenous microwave ablation
(EVMA) are two alternative EVTA techniques, with limited
data in the literature. In a non-inferiority RCT on 227 legs
with GSV incompetence (EVSA n ¼ 117; 940 nm EVLA n ¼
110), both EVTA techniques produced comparable results
with respect to treatment success (vein occlusion or aboli-
tion of reflux) at one year (92% for high dose EVSA and 96%
for EVLA).183 In a small prospective multicentre study, the
occlusion rate was 96% at six months after EVSA. The
intervention was well tolerated without major complica-
tions.184 More data are needed to understand the mid and
long term outcomes after EVSA.

The other alternative technique, EVMA, uses dielectric
hysteresis to produce direct volume heating of the vein
wall. Two studies, one RCT comparing EVMA plus SFJ liga-
tion with HLS,185 and a retrospective study comparing
EVMA with EVLA,186 showed slightly higher short and
midterm occlusion rates in favour of EVMA, without serious
complications.
4.2.1.5. Complications of endovenous thermal ablation.
The risk of VTE after EVTA is low. Several studies investi-
gated a special form of thrombotic complication, called
EHIT. This term describes thrombus at the SFJ or SPJ, after
EVTA. EHIT thrombus is the result of thermomechanical
damage and coagulation effects and has a particular
hyperechoic sonographic appearance.187 Three earlier clas-
sifications of EHIT have been unified in the American
Venous Forum EHIT classification (Table 9).188

A systematic review and meta-analysis found that GSV
EVTA was complicated by EHIT in 1.7% (95% CI 0.9 e 2.7%),
including EHIT class II, III, or IV in 1.4% (95% CI 0.8 e 2.3%),
by DVT in 0.3% (95% CI 0.2 e 0.5%), and by PE in 0.1% (95%
CI 0.1 e 0.2%), with similar results when the RFA and EVLA
groups were analysed separately.181 The clinical significance
of EHIT remains unclear, and consequently pharmacological
Table 9. American Venous Forum endothermal heat induced
thrombosis (EHIT) classification188

Class Definition

I Thrombus without propagation into the deep vein
a. Peripheral to superficial epigastric vein
b. Central to superficial epigastric vein, up to and

including the deep vein junction
II Thrombus propagation into the adjacent deep vein but

comprising < 50% of the deep vein lumen
III Thrombus propagation into the adjacent deep vein but

comprising > 50% of the deep vein lumen
IV Occlusive deep vein thrombus contiguous with the

treated superficial vein
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thromboprophylaxis also remains uncertain. Even though
thrombus extension may lead to occlusive DVT, emboli are
rare and spontaneous regression is observed after ultra-
sound observation alone or with a short course of
LMWH.189 When thrombus occludes the CFV (EHIT class IV),
treatment by therapeutic anticoagulation is recom-
mended.190e192

Other reported complications after EVTA are SVT, hy-
perpigmentation, paresthesia, haematoma, and, excep-
tionally, thermal skin injury. All these have become
increasingly rare with the use of water targeting lasers with
a wavelength of � 1 470 nm,193 and most can be avoided
using a proper technique and detailed ultrasound guid-
ance.194 If the saphenous trunk is situated very close to the
skin (� 5 mm), post-operative inflammation, hyperpig-
mentation, and induration after EVTA may be more pro-
nounced and an alternative approach may be warranted
exceptionally (see subsection 4.6.8.2). Compared with
EVTA, surgically treated patients develop certain complica-
tions such as wound infection and haematoma more often,
have more intra-operative blood loss, and require a longer
operation time.195 Sensory disturbances are also less com-
mon after EVLA compared with surgery.196 Patients treated
with EVTA have less pain and swelling than patients treated
surgically.197,198 This results in quicker recovery and faster
return to normal activities.197,199

4.2.1.6. Duplex ultrasound and clinical long term follow up.
For EVTA, several long term result reports of RCTs comparing
EVLA and/or RFA with HLS or UGFS, with a follow up of at
least five years after GSV treatment, have been published.200

In a meta-analysis, three RCTs and 10 RCT follow up studies
were included and data were pooled to determine
anatomical success as primary outcome.201 The pooled
anatomical success rate was 88% (95% CI 82 e 92%) after
EVLA versus 83% (95% CI 72 e 90%) after HLS and 34% (95%
CI 26 e 44%) after UGFS. Compared with HLS, most studies
reported no statistically significant difference in VV recur-
rence (clinical) or recurrent reflux (according to DUS) after
treatment.134,202,203 However, the anatomical site of the
recurrent VVs appeared to be different: after five years
clinical “same site” recurrence was more frequent after EVLA,
whereas “different site” recurrence occurred more frequently
after HLS.134 A meta-analysis including 11 RCTs, reported a
statistically significantly lower recurrence rate after EVLA
than after high ligation (3.1% after EVLA vs. 10% after HLS;
OR 0.28 [95% CI 0.16 e 0.49] p < .001).195 Comparing EVLA
with RFA, a meta-analysis demonstrated that both have the
same safety, efficacy, post-operative pain score, and recan-
alisation rates.204

According to two systematic reviews and meta-analyses,
recanalisation was the most common cause of recurrence
after EVLA, whereas neovascularisation was more frequent
after HLS.177,202
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4.2.1.7. Quality of life. Patients treated using endovenous
interventions seem to have an equal,134,199,203 or better,196

QoL after treatment compared with HLS. In the long term,
there was no difference in the relief of venous symptoms,
clinical evolution or generic QoL when EVTA was compared
with “modern open surgery” performed under local
tumescent anaesthesia.132,134 A meta-analysis demon-
strated that EVLA and RFA had the same QoL at one and 12
months follow up.204 Compared with UGFS, QoL five years
after treatment was better with EVLA.129

4.2.1.8. Choosing a thermal ablation device. A meta-
analysis including pooled data of 28 RCTs with EVLA in
one or two of the treatment arms, showed that different
commonly used EVLA parameters did not influence the ef-
ficacy of the treatment.173 In the absence of large, properly
powered RCTs comparing the various ablation device types
for differences in the long term anatomical success rate, the
GWC cannot make any recommendation regarding the op-
timum device type. This is left to the discretion of the
treating physician and may also depend on local availability
and experience.

4.2.2. Non-thermal ablation
4.2.2.1. Cyanoacrylate glue ablation. Catheter directed CAC
is a non-thermal, non-tumescent alternative to EVTA tech-
niques to occlude incompetent superficial veins of the
lower limbs. Upon intravenous injection, cyanoacrylate
rapidly solidifies via a polymerisation reaction and produces
an inflammatory reaction of the vein wall. Currently, at least
three types of cyanoacrylate vein adhesive devices are
commercially available for superficial vein incompetence
treatment. The main difference between these devices re-
lates to the cyanoacrylate formulation and application
techniques.

Several studies have shown that CAC is safe and effective
to ablate the incompetent GSV, with cumulative occlusion
rates comparable with those for EVTA in the early and
midterm observations, up to three years follow up.205e213

The WAVES study further demonstrated the efficacy of
CAC for SSV, AASV, and large GSV (maximum diameter up to
20 mm), with an occlusion rate of 98%,210 although ac-
cording to another study, a mean GSV diameter > 8 mm
appeared to be a statistically significant predictor of
recanalisation (p < .021).207 An increased GSV diameter
was also associated with a longer stump remnant.214

A few RCTs have compared CAC with EVTA.206,208,211 The
VeClose multicentre RCT showed that CAC is non-inferior to
RFA. In 222 patients with GSV reflux, the 36 month occlu-
sion rates were 94.4% for CAC and 91.9% for RFA, both with
a stable improvement in QoL.211 The five year extension
study of this RCT still showed an occlusion rate of 93.6 % in
47 patients (43.5%) of the CAC group reaching 60 months
follow up, without serious adverse events.215 Another RCT
compared CAC with EVLA in 400 patients with GSV
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incompetence and at 12 months, complete occlusion was
found in 96.6% and 94.1%, respectively.206 Another RCT
compared CAC with EVLA and RFA in 525 patients and
demonstrated 24 month occlusion rates of 94.7%, 90.9%,
and 91.5% after CAC, RFA, and EVLA, respectively.208

Several systematic reviews and meta-analyses have shown
no statistically significant difference in technical success
rates when CAC was compared with EVTA techniques.209,213

The r-VCSS and QoL measures improved statistically
significantly after CAC in all studies, with no statistical dif-
ference between EVTA techniques and CAC in comparative
studies, with an exception of one RCT in which r-VCSS
scores were statistically significantly lower at six months
and two years in the CAC group (p < .001).208 Pain during
the CAC intervention was significantly less and CAC treat-
ment time and recovery time were considerably shorter
than after EVTA.206,208,209

Post-operative complications after CAC are limited.205e
213 The most common adverse event is a local inflamma-
tory reaction of the skin and subcutaneous area overlying
the treated vein, in most studies described as “phlebitis”
(0.5% e 20%), which potentially can be related to a local
hypersensitivity reaction to the cyanoacrylate injection. It is
mostly transient, benign, and self limiting. In recent litera-
ture a rate of hypersensitivity reaction to cyanoacrylate of
6% e 7 % has been suggested (mild 4.2%, moderate 1.3%,
and severe 0.3%),213,216 and known hypersensitivity to
acrylate should be considered a contraindication to CAC
treatment.217 Despite the large number of cases performed
worldwide, only a few late granulomatous reactions have
been reported, some of them with considerable morbidity.
Further registration and adequate follow up of these rare
cases are required, as late adverse reactions may occur even
up to one year post-operatively.217 Other complications
include DVT (0% e 3.5%), cyanoacrylate protrusion into the
SFJ or endovenous glue induced thrombosis (1.4% e 5.8%),
hyperpigmentation (1.6% e 3%), access site infection or
cellulitis (1.4% e 3%), haematoma (1.4% e 1.6%), and
nerve injury or paresthesia (0% e 2%).212,213,218

4.2.2.2. Foam sclerotherapy. Sclerotherapy is a chemical
endovenous ablation technique, consisting of injecting a
sclerosing agent into a target vein to damage its wall and
obtain a durable vein fibrosis. The most commonly used
sclerosing agents are polidocanol (POL) and sodium tet-
radecyl sulphate (STS), which both can be used in foam or
liquid form. Sclerotherapy can be used in truncal veins as
well as tributary VVs. Foam has been shown to be at least
twice as effective as liquid, with four or five times less
sclerosing agent needed.219 To increase efficacy and safety
of sclerotherapy, ultrasound guidance should be used
during the whole procedure for non-clinically visible VVs.
One of the most important safety issues is to avoid
inadvertent intra-arterial sclerosant injection.220
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In long term follow up of comparative studies, treatment
of incompetent saphenous veins by UGFS has shown to be
substantially less effective than EVLA, RFA, and surgery in
terms of occlusion or absence rates. In one RCT, the rate of
anatomical success (GSV occlusion or absence) according to
DUS was 64%, 75.9%, and 33.3% after EVLA, surgery, and
UGFS, respectively,129 and in another study, 85%, 77%, and
23%, respectively (p < .001).203 A four arm trial compared
UGFS with RFA, EVLA, and surgery < .001 after three years
follow up failure was found in 7%, 6.8%, 6.5%, and 26.4%
after RFA, EVLA, surgery, and UGFS (p < .001), respec-
tively.175 It should be noted that the UGFS treatment pro-
tocol for the GSV, used in these trials, was not always
optimal, for example performing a single injection of foam
just above the knee instead of staged injections along the
length of the vein, from proximal to distal, as recommended
in the European guidelines for sclerotherapy.143

A lower efficacy has been reported in patients with a GSV
> 6 mm than in those with a GSV < 6 mm (measured at
midthigh, in standing position). A post hoc analysis of 225
patients treated with UGFS, being part of a RCT comparing
HLS with UGFS, showed a two year cumulative probability
of recurrent reflux of 62.6% (51.2% e 74.2%) if the midthigh
GSV diameter was > 6 mm versus 42% (34.6% e 50.4%) for
a diameter < 6 mm.221 Therefore, UGFS should be prefer-
ably used for less dilated GSV or SSV trunks.164,221,222

Disease specific QoL scores improved significantly after
UGFS with no difference between UGFS and other methods of
saphenous trunk treatment up to three years in a four arm
RCT,175 and, in a single centre prospective study, with more
than five years followup.223 Other trials showed that initial QoL
improvement reduced over time andwas significantly worse at
five years after treatment in patients with initial UGFS
compared with patients treated by EVTA (p ¼ .013).129,203

Foam sclerotherapy is the technique of choice for
anatomical configurations that make endovenous cannula-
tion or advancing the ablation device challenging (see
subsection 4.6.8.3) and is suitable for treating tortuous
recurrent VVs (see subsection 4.7.3).

An alternative to the classical UGFS (by means of direct
puncture or a short cannula) and other non-thermal abla-
tion techniques for treatment of incompetent saphenous
veins is catheter directed foam sclerotherapy (CDFS) with or
without peri-saphenous tumescence infiltration to reduce
the vein calibre. When performing CDFS, sclerosant foam is
injected through a long (30 e 40 cm) intravenous catheter
all along the saphenous trunk under ultrasound visual-
isation.224,225 A systematic review and meta-analysis of
3 689 patients showed a higher occlusion rate of 82.4%
after CDFS and 62.9% after UGFS (p < .001) at three year
follow up.224 The rate of major complications and the fre-
quency of post-procedural pain, hyperpigmentation and SVT
was also significantly lower after CDFS. Long term results, at
five years follow up, are not yet available.
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The most frequent complications of UGFS are mild:
transient hyperpigmentation (10% e 15%), telangiectatic
matting (< 10%), SVT (5.9% e 13.7%),224 and neurological
events (< 1%), such as visual disturbance, dysaesthesia,
headache, and migraine. Transient ischaemic attacks and
strokes are limited to isolated cases, mostly without serious
sequelae.143 A symptomatic right to left shunt is an abso-
lute contraindication to foam sclerotherapy. However, pat-
ent foramen ovale, present in 25% e 30% of individuals,
should not be systematically searched for.

Thromboembolic events (< 0.6%), mostly asymptomatic
distal DVT, appear more often after large volume foam in-
jections (> 30 mL), even when foam is prepared with
physiological gases.226 Therefore, it is prudent to limit the
foam volume to 16 mL per session for both STS and POL, to
comply with European regulations as cited in the European
Medicine Compendium (see “summary of product charac-
teristics”, https://www.medicines.org.uk/emc/product/
1199/smpc#gref) even if the evidence about foam vol-
umes is weak. DVT should be distinguished from deep vein
sclerosis (2.7%) consisting of extension of the sclerosis of
the treated varicose vein into a connected deep vein. This is
a relatively benign clinical entity, which does not require
anticoagulation.227 Exceptionally, anaphylactic shock may
occur in isolated cases.
4.2.2.3. Mechanochemical ablation. MOCA is a non-
thermal non-tumescent technique to ablate incompetent
superficial veins of the lower limb. The technique uses a
dual injury mechanism that combines mechanical disruption
of the intima with chemical endovenous ablation by
injecting a sclerosing agent. Currently, at least two devices
are commercially available for the treatment of superficial
venous incompetence.

The first MOCA device developed abrades the intima by
means of the tip of the catheter’s rotating wire. The liquid
forms of the sclerosants STS or POL are used most often,
which limits the total dose that can be applied. Different
concentrations of liquid POL (2% and 3%) have been
compared with 1% POL microfoam in a RCT: 1% foam was
less effective than 2% or 3% liquid POL (p < .001) for
treatment of GSV incompetence.228

Several prospective studies and RCTs, comparing MOCA
with EVTA, have shown that MOCA is safe and effective for
ablating incompetent saphenous trunks.213,229e232

Currently, only up to three year follow up has been re-
ported with occlusion rates of 86.5% in one study, included
in a systematic review of novel non-thermal techniques.213

One RCT similarly revealed a statistically significantly lower
GSV occlusion rate of 80% three years after MOCA versus
100% after EVLA and RFA (p ¼ .002).232 A strong association
was found between recanalisation at three years and the
pre-operative GSV diameter. The occlusion rates for a pre-
operative GSV diameter of 6 mm, 7 mm, and 8 mm were
100%, 87.5%, and 75%, respectively.232 The r-VCSS and QoL
rgery (ESVS) 2022 Clinical Practice Guidelines on the Management of Chronic
lar Surgery, https://doi.org/10.1016/j.ejvs.2021.12.024

https://www.medicines.org.uk/emc/product/1199/smpc#gref
https://www.medicines.org.uk/emc/product/1199/smpc#gref


ESVS 2022 Clinical Practice Guidelines on the Management of CVD of the Lower Limbs 31
measures improved significantly after MOCA in all
mentioned studies.213,229e231

Pain during and after MOCA was less than after RFA,229,231

although there was no difference in pain score after MOCA
and EVLA in the LAMA trial.230 Return to daily activities and
work did not differ substantially between procedures.230e232

The most common complications after MOCA are indu-
ration (12% e 18%), SVT (2% e 13%), haematoma (1% e
11%), DVT (0% e 1%), and hyperpigmentation (5%). Nerve
injury, skin injury, or infections have not been reported.213

Therefore this non-tumescent technique may offer a valu-
able alternative, in particular if ablation of the more distal
part of the below knee GSV or the SSV is considered.

Another type of MOCA device causes vein wall scarifi-
cation by a specially designed endovenous catheter
featuring sharp hooks at the tip, which damage the endo-
thelium, while chemical ablation is performed simulta-
neously by injecting a foam sclerosant. Up to now, the
available evidence is very limited. One study showed an
occlusion rate of 92% after 24 months.233

Recommendation 28 Unchanged
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For patients with great saphenous vein incompetence
requiring treatment, endovenous thermal ablation is
recommended as first choice treatment, in preference to
high ligation/stripping and ultrasound guided foam
sclerotherapy.
Class
 Level
 References
 ToE
I
 A
 Siribumrungwong et al.
(2012),198 Rasmussen et al.
(2013),175 Hamann et al.
(2017),201 Kheirelseid et al.
(2018),202 Brittenden et al.
(2019),129 Cao et al. (2019)195
Recommendation 29 New
For patients with superficial venous incompetence of a
saphenous trunk undergoing thermal ablation, the selection
of the device should be left to the discretion of the treating
physician.
Class
 Level
 References
ociety fo
scular an
ToE
I
 B
 Malskat et al. (2019)173
Recommendation 30 New
For patients with superficial venous incompetence of a
saphenous trunk requiring treatment, cyanoacrylate
adhesive closure should be considered when a non-thermal
non-tumescent technique is preferred.
Class
 Level
 References
 ToE
IIa
 A
 Vos et al. (2017),213 Çalık
et al. (2019),206 Eroglu
et al. (2018),208 Gibson
et al. (2019),234 Morrison
et al. (2020),215 García-
Carpintero et al. (2020)209
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Recommendation 31 New
ery (ESVS) 2022 Clinical Practice Guid
r Surgery, https://doi.org/10.1016/j.ej
For patients with superficial venous incompetence of a
saphenous trunk requiring treatment, ultrasound guided
foam sclerotherapy may be considered for treating
saphenous trunks with a diameter less than 6 mm.
Class
 Level
 References
elines on the Management of Ch
vs.2021.12.024
ToE
IIb
 B
 Myers et al. (2007),164 Shadid
et al. (2015),221 Venermo
et al.(2016)222
Recommendation 32 New
For patients with superficial venous incompetence treated
with foam sclerotherapy, the procedure should be
performed under ultrasound guidance.
Class
 Level
 References
ron
I
 C
 Consensus
Recommendation 33 New
For patients with superficial venous incompetence of a
saphenous trunk requiring treatment, catheter directed
foam sclerotherapy with or without the use of peri-venous
tumescent solution may be considered.
Class
 Level
 References
 ToE
IIb
 B
 Lim et al.(2020),224 Dos Santos
et al. (2020)225
Recommendation 34 New
For patients with superficial venous incompetence of a
saphenous trunk requiring treatment, mechanochemical
ablation may be considered when a non-thermal non-
tumescent technique is preferred.
Class
 Level
 References
 ToE
IIb
 A
 Vos et al. (2017),213 Holewijn
(2019),229 Mohamed et al.
(2021),230 Vähäaho et al.
(2021)232
4.2.3. High ligation and stripping. Venous reflux elimination
through HLS of the GSV or SSV with additional phlebec-
tomies has been the standard treatment for VVs for many
years and may still be a valuable option. Nowadays, similar
to EVTA, HLS can be performed under local or tumescent
anaesthesia with ultrasound guidance, a strategy that has
been followed in several RCTs comparing EVTA with
HLS.132,134,175,235 This means general anaesthesia is not
mandatory for “modern” HLS.

As already discussed in subsection 4.2.1.2, long term (five
year) results of EVTA and HLS are not different with respect
to clinical VV recurrence or recurrent reflux detected by
DUS, although the site of recurrence may be
different.134,177,200,202,203 In addition, a meta-analysis
looked at pooled long term outcome data (five years) of
ic
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two RCTs and 10 follow up studies of RCTs on treatment of
GSV incompetence. Recurrent reflux rates at the SFJ were
statistically significantly lower after HLS than after EVLA
(12%, 95% CI 7 e 20% vs. 22%, 95% CI 14 e 32%; p ¼ .038).
The r-VCSS scores were also pooled for HLS and EVLA and
showed similar improvements.201

When comparing complications after HLS with those af-
ter EVLA, bleeding and haematoma (4.8% vs. 1.3%), wound
infection (1.9% vs. 0.3%), and paraesthesia (11.3% vs. 6.7%)
were more frequent after HLS.236

Recommendation 35 New
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For patients with great saphenous vein incompetence
requiring treatment, high ligation/stripping should be
considered, if endovenous thermal ablation options are not
available.
Class
 Level
 References
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4.3. Techniques for the treatment of tributaries

4.3.1. Phlebectomies. The technique for ambulatory phle-
bectomy (AP) involves multiple small (2 e 3 mm) longitu-
dinal incisions overlying pre-operatively marked VVs.
Incisions are performed under local anaesthesia. The tar-
geted VVs are removed with specially designed phlebec-
tomy hooks and fine tipped mosquito clamps. Tributary
intervention is typically performed as an adjunct to truncal
ablation for associated large incompetent tributaries (> 5
mm diameter) or in isolation where truncal competence is
confirmed on DUS. Also, it can be part of specific treatment
strategies with preservation of the saphenous trunk (see
subsection 4.6.7). In those undergoing saphenous ablation
the need for additional AP should always be discussed with
the patient to facilitate shared decision making.

With the development of EVTA, most interventions are
performed using tumescent anaesthesia. Tumescent
anaesthesia also is routinely used for AP, which may be
performed during the same endovenous ablation proced-
ure. A small RCT (50 patients), comparing AP with no trib-
utary intervention as an adjunct to EVLA using tumescence,
identified no difference in peri-procedural complication
rates and pain between cohorts.237 Whether to perform
concomitant or delayed phlebectomies, in the context of
EVTA, will be discussed further in subsection 4.6.4.

Complications of APs are generally infrequent and mild:
blisters (5.4%), hyperpigmentation (4.6%), matting (3.6%),
SVT (2.8%), DVT (0.02%), dysaesthesia (0.4%), lymphocoele
(0.2%), post-operative haemorrhage (0.1%), large haema-
toma (0.1%), and infection (0.07%).238

4.3.2. Sclerotherapy of tributaries. Sclerotherapy offers a
minimally invasive alternative to AP. It is used frequently as an
adjunct to endovenous truncal ablation or to treat residual
varicose tributaries and non-saphenous VVs as it is well
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tolerated without the need for anaesthesia and may be per-
formed repeatedly in the ambulatory setting. In the treatment
of incompetent tributaries, foam based sclerotherapy is used
widely as it is more effective and allows a reduction in the
amount of injected sclerosant.219 Liquid sclerotherapy is
reserved largely for treatment of reticular veins and telangi-
ectasias (see subsection 4.5.1).143 The concentration of the
sclerosant used depends on the size of the treated vein. A
systematic review found no significant difference in effec-
tiveness and symptom improvement of any commonly used
sclerosant.239 Cannulation of non-clinically visible VVs always
should be performed under ultrasound guidance to limit
complications. There is no evidence based limit to the
maximum volume of foam per session, although current
consensus suggests amaximumuse of 10e 20mL of foam per
treatment.143,240 This corresponds with the previously pro-
posed limit of 16 mL, to comply with European regulations
(see subsection 4.2.2.2).

In foam based strategies, larger VVs should be targeted
initially to encourage wider foam dispersal with subsequent
interventions reserved for residual tributaries, reticular veins,
and telangiectasias. Successful ablation of tributary disease
often requires a staged approach including a number of UGFS
sessions.241 This treatment strategy is characterised by inter-
mittent ambulatory clinical and DUS review, with subsequent
UGFS of residual refluxing veins in a stepwise fashion.

The efficacy of sclerotherapy in treating tributaries and
non-saphenous VVs has been described in the literature.
One RCT showed statistically significantly higher patient
satisfaction after non-saphenous vein sclerotherapy than
after placebo (p < .001), with 85.9% of patients satisfied or
very satisfied with the treatment.242 Another RCT found
that in those with minor below knee VVs, sclerotherapy
statistically significantly reduced the proportion of people
reporting aching and cosmetic concerns compared with
conservative treatment after one year (p < .050).243

Greater symptomatic improvement has been demon-
strated after liquid sclerotherapy for isolated tributary dis-
ease compared with compression hosiery, without the need
for long term compression (p < .001).244

In a RCT comparing sclerotherapy with AP for below knee
VVs, sclerotherapy resulted in a statistically significant
improvement in symptoms (p < .050), which was compa-
rable with AP.243 At one year follow up, there were no
visible VVs in 76% of patients after surgery and 39% after
sclerotherapy (p < .050). Despite this, no statistically sig-
nificant difference in patient satisfaction was observed.243

Another RCT, which compared liquid sclerotherapy with
AP in the management of isolated tributary incompetence
(n ¼ 98), identified statistically significantly higher rates of
recurrent disease in those undergoing sclerotherapy at one
(25% vs. 2.1%, p < .001) and two years (37.5% vs. 2.1%, p <
.001). Rates of phlebitis were comparable in each group;
however, AP was statistically significantly associated with
both blister and scar formation.245 It should be noted that
the treatment protocol for sclerotherapy of tributaries, used
in these trials, was not optimal, as liquid sclerosant was
used.
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In patients with CVD treated with endovenous ablation of
an incompetent saphenous trunk, additional UGFS may be
useful for treating small varicose tributaries (< 5 mm).
However, the timing of such adjunctive treatment, either
concomitant or delayed, remains unclear (see subsection
4.6.4).

Whether to opt for AP or UGFS for varicose tributaries
depends largely on the physician’s experience and prefer-
ence in view of the patient’s expectations. According to a
worldwide survey about management strategies for pa-
tients with VVs, in which 211 physicians from 36 different
countries participated, APs were as frequently used as UGFS
for refluxing tributaries. However, there was a preference
for phlebectomies in cases where tributaries had a large
diameter, a superficial course, or where they were visible,
and a preference for UGFS in other cases (p < .001).246 In
patients presenting with skin changes, in particular lip-
odermatosclerosis (CEAP clinical class C4b), adjacent phle-
bectomies may be complicated by delayed wound healing.
In these cases, UGFS is a valid alternative option.

Recommendation 36 Changed
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For patients with chronic venous disease requiring treatment
of varicose tributaries, ambulatory phlebectomy, ultrasound
guided foam sclerotherapy or a combination of both are
recommended.
Class
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 References
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4.3.3. Other techniques for varicose tributary treatment.
Transilluminated powered phlebectomy provides an alter-
native treatment for varicose tributaries, in particular in
those limbs with extensive VVs offering the benefit of fewer
incisions and shorter procedural times.248 However higher
rates of ecchymosis (39% vs. 25%, p < .001) and pain with
inferior early QoL have been reported in a RCT comparing
transilluminated powered phlebectomy with AP.249 A
learning curve should certainly be taken into account.250

Endovenous laser treatment of incompetent tributaries
offers a further therapeutic alternative, mainly applicable
for large varicose tributaries.251 Only limited retrospective
data are available so far, suggesting that EVLA of tributaries
may be associated with higher rates of tributary re-
intervention (21.6%, vs. 4.9%, p < .010) when compared
with adjunctive UGFS of tributaries.252

4.4. Techniques for treating perforating veins

The role and management of PV incompetence remains
controversial. Incompetent PVs may act as a primary source
of reflux or emerge as a consequence of deteriorating global
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venous function and DVI. During the initial stages of CVD
(C2 e C3), PVs may act as a re-entry point for superficial
venous incompetence and present a net inward flow during
a compression release manoeuvre. In such cases, treatment
of refluxing trunks and tributaries is usually sufficient.

Treatment of PV incompetence has been studied specif-
ically when related to VLU (see subsection 6.4.3), VV
recurrence (see subsection 4.7.3), and as an integral part of
the CHIVA concept (see subsection 4.6.7.1). A retrospective
study suggested improved ulcer healing associated with a
combination of truncal and PV EVLA versus truncal ablation
alone.253 In a post hoc analysis of 97 patients undergoing
surgery for both truncal and PV incompetence, as part of a
RCT comparing surgery with conservative treatment, the
authors found more recurrent VLUs (C6r) when PV ligation
had been incomplete.254 Treatment strategies for incom-
petent PVs are further discussed in subsection 4.6.6.

4.4.1. Perforating vein ligation. Surgical ligation of incom-
petent PVs through a short incision has been studied pro-
spectively in 145 limbs where 850 incompetent PVs were
identified and ligated. The closure rate was 94.3%. Sclero-
therapy was used to complete closure. After three years,
67.8% of the ligated PVs remained obliterated.255

In the absence of endovenous options, open PV ligation is
feasible in selected patients, particularly in cases with
healthy overlying skin, such as recurrent VVs from a popli-
teal fossa PV.256 In preparation for open intervention all PV
positions should be marked with ultrasound routinely.
However, despite pre-operative marking, the anatomy may
be challenging with complex subfascial and subcutaneous
branching systems, and thus predispose to recurrence.255

An alternative approach is to perform a phlebectomy of
tortuous subcutaneous PV branches through stab incisions.
To date exact procedural success rates are unknown given a
paucity of data.

4.4.2. Perforating vein ablation. PV ablation has been re-
ported widely, including EVLA, RFA, MOCA, CAC, and ul-
trasound guided injections with sclerosing agents, liquid, or
foam.190,253,257e261 Direct cannulation of PVs is often diffi-
cult because of tortuosity of the vein and the condition of
the overlying diseased or ulcerated skin. Adjacent VVs may
be traversed to gain indirect access from sites of healthy
skin. While short introducers provide adequate access for
regular endovenous catheters, cannulation may be further
facilitated by small diameter catheters and shorter heating
elements (e.g., stylet, for RFA). Increasingly, specific cathe-
ters dedicated to PV intervention are available, providing a
means of direct PV puncture.

The closure rate for thermal techniques such as RFA and
EVLA is lower for PVs (60% e 80%) than for truncal veins (>
90% for EVLA),173 in the available retrospective studies to
date.253,258,262 As a proportion of ablated PVs recanalise
with time, routine early DUS surveillance and re-
rgery (ESVS) 2022 Clinical Practice Guidelines on the Management of Chronic
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intervention is advocated, particularly in patients with VLU.
Complication rates are generally low, comparable with
ablation in other venous segments.

With regard to non-thermal techniques, MOCA for PVs is
reported with low morbidity but closure rates are yet to be
established definitively.259 Conversely, CAC with a catheter
or direct percutaneous injection, has been reported with
almost 100% closure rates at six months, although some
thrombotic extensions into the deep system, phlebitis like
reactions, and pain were reported in these patients.260

In clinical practice, the most commonly used treatment of
incompetent PVs is UGFS, as it is cheap, easy to use in an
outpatient setting, and requires no local anaesthesia.263 At
approximately 50%, occlusion rates are lower than for RFA
or EVLA, but UGFS can be repeated at follow up if needed
or, in the event of failure, the PVs can be treated with
another endovenous method. Complications are minimal
considering its widespread use. Local calf vein DVT has been
reported after 3% of 189 injections in a group of 62 patients
with active VLU and a history of DVT in one third of these
patients.263 There are some rare cases of inadvertent intra-
arterial injection with sclerosing agent reported, causing
distal ischaemia, and even requiring subsequent amputa-
tion. To avoid this, careful ultrasound guidance is of the
utmost importance. Cannulation can be performed through
a connecting VV, thereby avoiding the small artery adjacent
to the PV.

To date there are no randomised studies comparing the
reported endovenous methods for PV ablation. However
tortuous PVs of smaller diameter are likely to be more
suitable for sclerotherapy than larger, straighter PVs where
the sclerosing agent will be washed out rapidly.

4.4.3. Other techniques. Subfascial endoscopic perforator
surgery (SEPS) is a minimally invasive alternative to open PV
ligation. It requires endoscopic equipment, general or
regional anaesthesia, and a bloodless field. PVs are divided
subfascially with diathermy or clips. The closure rate re-
ported is higher than that of endovenous methods but
there is no study providing a direct comparison between
SEPS and endovenous ablation.264 Minor complications
such as haematoma, pain, and minor nerve injury are re-
ported in 30% e 40%, but serious adverse events are rare.

Recommendation 37 New
Please cite this article as: De Maeseneer
Venous Disease of the Lower Limbs, Eu
For patients with chronic venous disease requiring treatment
of incompetent perforating veins, endovenous ablation,
division or ligation should be considered.
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4.5. Techniques for treatment of reticular veins and
telangiectasias

The first step before the treatment of patients with reticular
veins (1 e 3 mm) and telangiectasias (� 1 mm) should al-
ways be DUS examination, as there is a significant associ-
ation between the extent of telangiectasias and increasing
incompetence in the superficial veins (p ¼ .006) and/or
deep veins (p < .001).265 Treatment is usually started with
larger incompetent superficial trunks and varicose tribu-
taries and ends with reticular veins and telangiectasias.74
rg
la
Recommendation 38
ery (ESVS) 2022 Clinical Practice Guid
r Surgery, https://doi.org/10.1016/j.ej
New
For patients presenting with reticular veins and/or
telangiectasias, duplex ultrasound of lower extremity veins
should be performed before treatment, to look for
associated incompetent veins.
Class
 Level
 References
elines on the Management of Ch
vs.2021.12.024
ToE
I
 C
 Ruckley et al. (2012)265
Recommendation 39 New
For patients presenting with reticular veins and/or
telangiectasias, significant associated incompetent veins
should be treated first, before considering treatment of
smaller veins.
Class
 Level
 References
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 Consensus
4.5.1. Sclerotherapy. Sclerotherapy is the gold standard for
treating reticular veins and telangiectasias. There are two
major categories of sclerosing agents used to treat patients
with C1 disease, with different mechanisms of action on
endothelial cells: detergents (POL, STS) or osmotics (hyper-
tonic saline, hypertonic glucose). The effectiveness of sclero-
therapy in the treatment of reticular veins and telangiectasias
has been amply described in the literature, with a reported
treatment success rate of 95% after POL and 91% after STS.266

Another RCT showed statistically significantly higher patient
and investigator satisfaction after sclerotherapy with POL than
after placebo (p < .001), with the percentage of patients and
investigators satisfied or very satisfied ranging between 86%
and 90%.242 Regarding the use of foam or liquid sclerotherapy
in the treatment of C1 disease, a systematic review found no
evidence for superior efficacy of one form over the other,
although visual disturbances seemed to be more common
with foam than with liquid.219

Analysing the difference between sclerosants, a Cochrane
review found no evidence suggesting superior efficacy or
increased patient satisfaction with any sclerosant.267 How-
ever, one RCT showed greater patient satisfaction after
sclerotherapy of reticular veins and telangiectasias with POL
than with STS at week 12 (88% vs. 64%, p < .001) and week
26 (84% vs. 63%, p < .001).266 Another RCT has also proven
ic
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the greater efficacy of POL than 20% hypertonic saline so-
lution in treatment of reticular veins > 1 mm. Good and
very good results were achieved in 86% versus 67% of pa-
tients treated with POL versus HS, respectively (RR ¼ 2.70;
p ¼ .003).268 Another RCT showed that a combination of
0.2% POL diluted in 70% hypertonic glucose was statistically
significantly more effective than 75% hypertonic glucose
alone (p < .001) in treatment of both reticular veins and
telangiectasias, with no statistical difference in
complications.269,270

Comparing sclerotherapy with transcutaneous laser (TCL),
sclerotherapy has been shown to be as effective as 1064 nm
Nd:YAG TCL, especially in treatment of reticular veins > 1
mm, but markedly less painful.271,272 One RCT demon-
strated statistically significant lower efficacy of sclerother-
apy with POL compared with 1064 nm Nd:YAG in the
treatment of telangiectasias < 1 mm (95% vs. 53%; p <
.001),268 whereas two other trials did not confirm these
results and found no statistically significant difference in
disappearance of veins with a diameter of 0.2 e 2.9 mm
and no difference in patient satisfaction between sclero-
therapy and Nd:YAG.271,272

Sclerotherapy related adverse events have been
described in detail in subsection 4.2.2.2. The majority of
adverse events after sclerotherapy of reticular veins and
telangiectasias are mild and the most frequent are transient
hyperpigmentation, neovascularisation, and injection site
scar.242,266

Recommendation 40 New
Please cite this article as: De Maeseneer
Venous Disease of the Lower Limbs, Eu
For patients with reticular veins, where treatment is planned,
sclerotherapy is recommended, as the first choice treatment.
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Recommendation 41 New
For patients with telangiectasias, where treatment is
planned, sclerotherapy should be considered.
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4.5.2. Transcutaneous lasers and intense pulse light sour-
ces. TLC uses selective photothermolysis, to obliterate blood
vessels while sparing surrounding tissues. The technique is
based on proper energy delivery by selecting the wave-
length, the pulse duration and providing sufficient radiant
exposure to cause irreversible damage to the target
structure.273

Laser light is selectively absorbed by oxyhaemoglobin and
converted to thermal energy, leading to heating of the
telangiectatic or reticular veins, coagulation, and vessel
destruction.

Standard vascular lasers include pulsed dye lasers (PDL)
(585 and 595 nm), potassium titanyl phosphate (KTP) lasers
(532 nm), alexandrite lasers (755 nm), diode lasers (800 e
900 nm), and Nd:YAG lasers (1 064 nm). New developments
include the use of non-uniform pulse sequences, dual
wavelength modalities, and microsecond Nd: YAG lasers.274

When considering laser treatment for reticular veins or tel-
angiectasias, the choice of the appropriate laser primarily de-
pends on the size of the target vessel. Telangiectasias are
usually safely and more effectively treated with shorter
wavelength (< 600 nm) lasers (KTP and PDL), although the
1064 nmNd:YAG laser also proved to be effective to treat these
veins.268,274e276 For reticular veins the use of a laser modality
operating at a longer wavelength (Nd:YAG) is efficacious.274,275

The Nd:YAG laser has been shown to be similarly effective to
sclerotherapy in comparative studies, with similar patient
satisfaction,268,271,272 but it is associated with more pain, and
therefore it is more suitable for specific indications, such as
needle phobia, sclerosant allergy, sclerotherapy failure, and
presence of small veins with telangiectatic matting. Topical
anaesthetics provide safe and highly effective local anaesthesia
for lower limb vein TCL therapy.277

An alternative treatment for larger reticular veins may
consist of using alexandrite or diode lasers, although their
efficacy appeared to be inferior to Nd:YAG.274

Intense pulsed light lasers should not be used as first line
treatment because there is a relatively high risk of
damaging non-vascular structures because of simultaneous
delivery of multiple light wavelengths (500 e 1 200 nm).274

Cooling has become an integral part of laser treatments
to minimise epidermal damage without reducing the effect
on the target vessel. Cooling can be achieved by using a
cryogen spray, cold sapphire contact handpieces or pre-
cooled air, blown on the skin surface.273,274

Recommendation 42 Changed
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ery (ESVS) 2022 Clinical Practice Guidelines on
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For patients with telangiectasias, where treatment is
planned, transcutaneous laser should be considered.
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4.5.3. Hybrid techniques. Recent technical modifications
have been reported to improve substantially the effective-
ness of TCL.

Indocyanine green injected shortly before the diode laser
therapy has been shown to be superior to PDL diode laser
therapy alone and 1 064 nm Nd:YAG laser, but the treat-
ment is markedly more painful than Nd:YAG laser. There-
fore, a longer observation of the treated patients is
needed.278,279

The combined treatment of 1 064 nm Nd:YAG long pulse
laser after foam sclerotherapy with POL has proven to be
more effective than sclerotherapy alone at three months,
two and three years after treatment.280

Cryolaser and cryosclerotherapy guided by augmented
reality (CLaCS) is a new option for treating telangiectasias,
reticular and feeder veins with promising results, although
more studies are required for its validation.281
4.6. Interventional treatment strategy for superficial
venous incompetence

For patients with CVD, as in other fields of medicine, shared
decision making should be the norm when making treat-
ment decisions. It can be defined as a collaborative process
through which a clinician supports a patient to reach a
decision about their treatment. To be effective, it should
bring together a clinician’s expertise, such as knowledge of
treatment options, with evidence, risks and benefits, what
is available in the relevant healthcare system and costs and
cost effectiveness if applicable, as well as the patient’s
personal preferences, values, and individual circumstances.
Evidence suggests that shared decision making results in
individuals who are more likely to adhere to treatment
regimens, more likely to have improved outcomes, and less
likely to regret the decisions that are made.282,283

4.6.1. Great saphenous vein incompetence. In those who
meet the criteria for intervention (see subsection 4.1.1)
strategies for treating GSV incompetence and its tributaries
should be amply discussed with the patient, as part of a
shared decision making process. For GSV treatment, the
Table 10. Illustrative summary of techniques available for treating

Technique Published
follow up

Reflux
abolition

Quality
improve

EVTA � 5 y þþþ þþþ
HLS � 5 y þþþ þþþ
CAC 3e5 y þþþ þþþ
UGFS � 5 y þ/þþz þþ/þ
CDFS 1 y þþ þþ
MOCA 3 y þþ þþþ

EVTA ¼ endovenous thermal ablation; HLS ¼ high ligation and stripping
foam sclerotherapy; CDFS ¼ catheter directed foam sclerotherapy; MOCA
effect; þ ¼ some effect (see details in subsection 4.1 e 4.3).
* For other complications: see details in subsections 4.1 e 4.3.
y Or alternative anaesthesia technique.
z Truncal diameter < 6 mm.
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choice of treatment will be guided further by the respective,
specific recommendations for use of each interventional
modality (see subsections 4.2 and 4.3). Table 10 provides a
brief illustrative summary of techniques available for treating
incompetent saphenous trunks. While efficacy across several
modalities (EVTA, HLS, CAC) for treating GSV incompetence is
similar, EVTA has been widely advocated as the first line of
care because of its excellent long term results and its cost
effectiveness.124 The decision making process and available
options for treating GSV incompetence and its tributaries is
further summarised in Fig. 7.

Modern HLS, performed after detailed DUS mapping and
under local or tumescent anaesthesia where possible, re-
mains a good option with similar five year results to EVTA.
Although endovenous thermal and non-thermal ablation
have largely replaced open surgery in many countries, HLS
can still be applied whenever equipment for endovenous
ablation or expertise is not available.127,246

The potential use of non-thermal non-tumescent tech-
niques, such as CAC and MOCA, will depend largely on the
patient’s preference, local availability of the equipment, and
experience of the treating physician. Non-thermal ablation
may offer lower rates of procedural pain and ecchymosis
than EVTA.284 In addition, it may be applicable more easily
than EVTA below midcalf, as no tumescence is needed.
When a non-thermal technique is preferred, CAC should be
the first choice as it has similar efficacy to EVTA, followed by
MOCA, CDFS, or UGFS. However, as CAC is more expensive
in most countries, this affects its implementation.285 MOCA
is a reasonable alternative for patients preferring non-
thermal non-tumescent treatment, even if the occlusion
rate at three years was inferior to that of EVTA.232 Another
validated technique is CDFS, often applied with perivenous
tumescent solution, to reduce the vein diameter during
treatment. Finally, although the occlusion rate is lower,
UGFS remains the most frequently performed non-thermal
non-tumescent ablation technique worldwide, because it is
easily applicable and repeatable. Scheduled follow up with
DUS after four to six weeks and additional injections, if
needed, are an essential aspect of a UGFS strategy.164
saphenous trunk incompetence

of life
ment

Tumescence
needed

Risk of nerve injury
below mid-calf*

Yes Yes
Yesy Yes
No No

þþz No No
Yes/no No
No No

; CAC ¼ cyanoacrylate adhesive closure; UGFS ¼ ultrasound guided
¼ mechanochemical ablation. þþþ ¼ very good effect; þþ ¼ good

rgery (ESVS) 2022 Clinical Practice Guidelines on the Management of Chronic
lar Surgery, https://doi.org/10.1016/j.ejvs.2021.12.024



EVTA
Class I A 

Concomitant
phlebectomies or 

UGFS
Class IIa B  

Patients with symptomatic chronic venous disease
and uni/bilateral incompetence of GSV trunk ± tributaries 

HLS
Class IIa A 

CAC
Class IIa A 

Delayed
phlebectomies

or UGFS if
necessary

GSV trunk

Shared decision making

GSV tributaries

Shared decision making

MOCA
Class IIb A 

UGFS*
Class IIb B 

CDFS
Class IIb B 

CDFS
Class IIb B 

Figure 7. Interventional treatment options for patients with symptomatic great saphenous vein (GSV) incom-
petence. Alternative strategies, with preservation of the GSV trunk (CHIVA, ASVAL), have not been included in
this flowchart. *Ultrasound-guided foam sclerotherapy (UGFS) only if GSV diameter is <6 mm. EVTA ¼
endovenous thermal ablation; HLS ¼ high ligation/stripping; CAC ¼ cyanoacrylate closure; MOCA ¼ mecha-
nochemical ablation; CDFS ¼ catheter-directed foam sclerotherapy; UGFS ¼ ultrasound-guided foam sclero-
therapy; CHIVA ¼ ambulatory conservative haemodynamic treatment of venous incompetence in outpatients;
ASVAL ¼ ambulatory selective varices ablation under local anaesthesia.
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Mainly for saphenous trunks < 6 mm in diameter, UGFS is
considered to be a valuable alternative, provided the use of
an adequate injection strategy (i.e., several injections of
foam along the target vein, instead of just one injection
distally).

Very large GSVs (with a diameter > 12mm) may be
treated effectively with EVTA,286 without the need for high
ligation, even if HLS remains a valid alternative (see
subsection 4.6.8.1). Apart from very exceptional cases, such
as large GSV aneurysms close to the SFJ (see subsection
4.6.8.4), there is no indication for adding high ligation to
EVTA.127

4.6.2. Small saphenous vein incompetence. Incompetence
of the SSV represents a significant burden of disease with
associated debilitating symptomatology.287 Ligation of the
SPJ with or without stripping of the proximal SSV (open SSV
surgery) has long represented the standard of care in this
cohort. However, operative dissection is often rendered
challenging by the variable anatomy of the SPJ, with
extensive anatomical exposures predisposing to a higher
risk of neurological morbidity.288 On the other hand, poor
visualisation of junctional anatomy and inadequate control
of reflux points increase the risk of subsequent recurrence.
As a result, endovenous strategies are advocated increas-
ingly to replace surgery in the management of SSV reflux
(Fig. 8).289

In a Cochrane review, data from three RCTs,290e292

examining the outcomes of 311 participants undergoing
either SSV EVLA or open surgery were studied.293 One
year ultrasound recurrence statistically significantly fav-
oured EVLA (pooled odds ratio ¼ 0.24, 95% CI 0.07 e 0.77,
p ¼ .016). No differences in early QoL and rate of DVT were
identified between groups. Sural nerve injury was
Please cite this article as: De Maeseneer MG et al., European Society for Vascular Su
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commonly identified and notably higher in the open surgery
cohort (28.8% vs. 6.8%).293 This risk may be precluded
further by SSV puncture at midcalf level, with lower access
points at the lateral malleolus associated with higher rates
of post-procedural pain and neuropathy because of sural
nerve injury.142 Alternatively sural nerve hydrodisplacement
may reduce rates of sural nerve injury in those requiring
more distal SSV intervention.294

Further meta-analysis,288 of 49 observational studies
(including five RCTs) reported procedural occlusion rates of
the various SSV interventions as follows; EVLA 98.5%, RFA
97.1%, UGFS 63.6%, open SSV surgery 58%. Early reports of
the efficacy of other non-thermal non-tumescent ablative
procedures for SSV incompetence (CAC, MOCA) are yet to
be supported by additional long term RCTs, to reach a
higher level of evidence.208e210

For patients with SSV incompetence, treatment strategy
should be based on shared decision making, as for the GSV.
In view of the above mentioned evidence, EVTA is the first
choice treatment modality. Non-thermal non-tumescent
techniques, including UGFS, may be a valid alternative and
open SSV surgery can still be an option if other techniques
are not available (Fig. 8).

Recommendation 43 Changed
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ery (ESVS) 2022 Clinical Practice Guideline
r Surgery, https://doi.org/10.1016/j.ejvs.20
For patients with small saphenous vein incompetence
requiring treatment, endovenous thermal ablation is
recommended in preference to surgery or foam sclerotherapy.
Class
 Level
 References
s on the Management of Ch
21.12.024
ToE
I
 A
 Doganci et al. (2011),142

Paravastu et al. (2016),293

Boersma et al. (2016)288
ronic



EVTA
Class I A 

Concomitant
phlebectomies or 

UGFS
Class IIa B  

Patients with symptomatic chronic venous disease
and uni/bilateral incompetence of SSV trunk ± tributaries

Open SSV
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Figure 8. Interventional treatment options for patients with symptomatic small saphenous vein (SSV) incom-
petence. Alternative strategies, with preservation of the SSV trunk (CHIVA, ASVAL), have not been included in
this flowchart. *Ultrasound-guided foam sclerotherapy (UGFS) only if SSV diameter is <6 mm. EVTA ¼
endovenous thermal ablation; CAC ¼ cyanoacrylate closure; MOCA ¼ mechanochemical ablation; CHIVA ¼
ambulatory conservative haemodynamic treatment of venous incompetence in outpatients; ASVAL ¼ ambu-
latory selective varices ablation under local anaesthesia.
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Recommendation 44 New
Please cite this article as: De Maeseneer
Venous Disease of the Lower Limbs, Eu
For patients with small saphenous vein incompetence
requiring treatment, endovenous non-thermal non-
tumescent ablation methods may be considered.
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Recommendation 45 New
For patients with small saphenous vein incompetence treated
by endovenous thermal ablation, care should be taken to
avoid injury to the sural nerve if cannulation is carried out
below midcalf level.
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4.6.3. Anterior accessory saphenous vein incompetence.
Isolated AASV reflux accounts for 10% of symptomatic
presentations of patients with VVs.295 The AASV has a
relatively short course (5 e 20 cm from the SFJ) and its
incompetence manifests clinically as VVs of the antero-
lateral thigh, lateral knee, and lower leg (Fig. 4). AASV
incompetence has morbidity rates similar to isolated GSV
incompetence.296 Between 8% and 32% of limbs with ab-
lated GSVs may subsequently develop AASV reflux.297,298

Multiple strategic approaches have been described to
treat AASV incompetence; however, supportive trial data
are sparse.299 While retrospective reports300,301 identify
r Vascular Su
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recurrence rates of 1.6% e 36% associated with open sur-
gery (HLS or ligation and short excision of the AASV), this
approach has been largely superseded by endovenous
intervention.127,299 In two prospective reports the out-
comes of 206 accessory trunks undergoing EVLA with or
without UGFS were studied: both found closure rates of
100% and significant improvements in QoL.302,303 Similarly,
a recanalisation rate of 3.6% at 28 months was identified
among 139 saphenous trunks, treated with UGFS alone.304

Most recently, a small series has suggested the early effi-
cacy of AASV CAC.234 MOCA modalities are yet to be
definitively examined; however, given the proven efficacy of
non-tumescent non-thermal techniques elsewhere, its ef-
fects are probably transferable to alternative saphenous
trunks with further data required.

An alternative strategy for patients with symptomatic
AASV incompetence consists of performing single ambula-
tory phlebectomies, without high ligation (see subsection
4.6.7.2). In a small prospective study (65 patients) with
one year follow up, this approach appeared to be effica-
cious and safe. The mean diameter of the AASV significantly
reduced (from 6.4 to 3.4 mm) and AASV reflux was abol-
ished in 82% of treated limbs.305

The treatment strategy for patients with AASV incom-
petence is summarised in Fig. 9.

Recommendation 46 New
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r Surgery, https://doi.org/10.1016/j.ej
For patients with incompetence of the anterior accessory
saphenous vein requiring treatment, endovenous thermal
ablation should be considered.
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Figure 9. Interventional treatment options for patients with symptomatic anterior accessory saphenous vein
(AASV) incompetence. Alternative strategies, with preservation of the AASV trunk (CHIVA, ASVAL), have not
been included in this flowchart. *Ultrasound-guided foam sclerotherapy (UGFS) only if AASV diameter is <6
mm. EVTA ¼ endovenous thermal ablation; CAC ¼ cyanoacrylate closure; MOCA ¼mechanochemical ablation;
CHIVA ¼ ambulatory conservative haemodynamic treatment of venous incompetence in outpatients; ASVAL ¼
ambulatory selective varices ablation under local anaesthesia.
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Recommendation 47 New
Please cite this article as: De Maeseneer
Venous Disease of the Lower Limbs, Eu
For patients with incompetence of the anterior accessory
saphenous vein requiring treatment, ultrasound guided
foam sclerotherapy may be considered.
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4.6.4. Concomitant versus delayed phlebectomies/sclero-
therapy. Endovenous ablation procedures may be per-
formed as single interventions on the incompetent
saphenous trunks, followed by delayed tributary treatment
if needed, or with concomitant phlebectomies or foam
sclerotherapy of tributaries.252,306 The optimal timing of
tributary treatment remains unclear and objective testing to
assess cohorts who will benefit from adjunctive phlebec-
tomy is lacking.

On one hand, several studies have shown that, after any
type of truncal ablation, many tributaries collapse sponta-
neously after an interval of six weeks to six
months.234,306,307 Nevertheless the durability of this initial
result, and in particular the need for re-intervention in the
long term, has not been studied extensively.308 On the
other hand, concomitant treatment reduces the need for
subsequent treatment of residual tributaries, as has been
demonstrated in several RCTs and a meta-analysis.309 In the
AVULS study, 36% of patients required a secondary treat-
ment of tributaries in the EVTA alone group versus 2% in
the EVTA plus simultaneous phlebectomies group (p <
.001).306 A previously performed, smaller RCT (50 patients)
had shown rates of 66% and 4%, respectively.237 Initially,
concomitant phlebectomies resulted in improved VCSS and
QoL (AVVQ) scores, but this effect had disappeared after
one year and remained the same after five years.237,306,310
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Another multicentre RCT has shown that foam sclerother-
apy in combination with EVTA provided improvement in
symptoms and QoL as well as patient and physician
assessed appearance (p < .05), and reduced the need for
additional treatment (p < .05).247 With regard to the risk of
VTE, meta-analysis outcomes have identified similar rates of
peri-procedural DVT (2.8% vs. 1.8%, p ¼ .31) associated
with both concomitant and staged approaches,
respectively.309

For patients with incompetent GSV and SSV, with refluxing
varicose tributaries, the treatment strategy for the latter
(Figs. 7 and 8) should be based on shared decision making,
taking into account the potential advantages and disadvan-
tages of concomitant versus delayed treatment. As the length
of the AASV is usually rather short and the visible VVs often
extend below the knee, concomitant tributary treatment is
considered in most of these cases (Fig. 9).

Recommendation 48 Unchanged
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r Surgery, https://doi.org/10.1016/j.ejvs.2021.12.024
For patients with an incompetent saphenous trunk treated
with endovenous thermal or non-thermal ablation,
concomitant tributary treatment should be considered, as
part of a shared decision process.
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4.6.5. Incompetence of other superficial veins. The incor-
poration of routine DUS into modern treatment strategies
has broadened the understanding of atypical reflux sources.
To date prospective data examining their management is
limited, with little therapeutic consensus.
ent of Chronic
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4.6.5.1. Giacomini vein. The Giacomini vein is an inter-
saphenous vein, representing a proximal extension of the
SSV (or tributary) in the posterior thigh and draining into
the cephalad GSV (Fig. 4). Intersaphenous veins have the
potential to transmit truncal reflux both in an ascending and
descending way. The largest retrospective series reported
consisted of 39 limbs with Giacomini vein reflux treated
with either EVLA or UGFS.312 Incompetence of the Giaco-
mini vein was associated with GSV and/or SSV incompe-
tence in all but three limbs. All patients reported
symptomatic improvements post-procedure with one UGFS
related recurrence at one year. Alternative options include
high ligation and stripping of the Giacomini vein; however,
there are limited data on efficacy.
4.6.5.2. Posterior accessory saphenous vein. Ultrasound
studies suggest a posterior accessory saphenous vein (PASV)
(Fig. 4) is present in up to 54% of limbs with venous
incompetence; however, it is itself only incompetent in
6%.313 In a large prospective study, treatment of 117
incompetent PASVs with EVLA and UGFS resulted in 100%
success at one year, with significant associated improve-
ments in QoL.303 Endovenous approaches for accessory
veins are now widely advocated in place of HLS.210

4.6.5.3. Straight tributary vein. The ASVAL strategy,
described in subsection 4.6.7.2, offers an effective means to
treat extrafascial straight tributary veins by means of phle-
bectomies under local anaesthesia, similar to more tortuous
varicose tributaries, with robust supporting data.314 Indeed its
efficacy has prompted the minimally invasive alternative
eASVAL characterised by tributary EVLA (see subsection 4.3.3).

Retrospective data suggest that, in combination with
EVLA of the GSV, tributary EVLA had similar rates of
recurrence compared with AP.315 Another study found
lower recurrence rates and improved QoL after concomitant
tributary UGFS when compared with tributary EVLA.252

4.6.6. Perforating vein incompetence. In an initial stage of
CVD (C2 e C3), PVs may act as a re-entry point for su-
perficial venous incompetence, and present a net inward
flow during a compression-release manoeuvre.295 In such
cases, treatment of refluxing trunks and tributaries is
usually sufficient, as re-entry PVs tend to become
competent again after such treatment.316,317 Treatment of
PVs is only indicated in rare cases of isolated PV incom-
petence, directly responsible for clinically relevant VVs,
such as those related to an incompetent midthigh PV of
the FV or a popliteal fossa PV. Residual incompetent PVs,
after previous truncal vein ablation, may be another
indication for treatment, in particular in cases of skin
changes. Also, in recurrent VVs treatment of incompetent
PVs may be important (see subsection 4.7.3), and it is also
an integral part of the CHIVA concept (see subsection
4.6.7.1).

Treatment of PV incompetence has been studied specif-
ically when related to advanced skin changes (CVD clinical
CEAP class C4b, C5) and in particular to VLU. Often, the
term “pathological PVs” has been used, defined as those
near or adjacent to a healed or open VLU demonstrating
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reflux > 0.5 seconds and measuring � 3.5 mm in diam-
eter.318 In a multicentre prospective cohort study, 125
pathological PVs were treated in 83 patients using 1470 nm
EVLA (400 mm optical fibre), resulting in a 71.3% closure
rate and good clinical results after 12 months.261 A retro-
spective study suggested improved VLU healing associated
with a combination of truncal and PV EVLA versus truncal
ablation alone.253 In a post hoc analysis of 97 patients un-
dergoing surgery for both truncal and PV incompetence
(including SEPS), as part of a RCT comparing surgery with
conservative treatment,319 the authors found more recur-
rent VLUs (C6r) in cases in which PV ligation or division had
been incomplete.254 However, it should be acknowledged
that the role of SEPS for VLU treatment remains uncertain.
In a Cochrane Database systematic review on this topic,
only four mainly small and poorly reported RCTs could be
included and the authors concluded that they were unable
to determine the potential benefits and harms of SEPS.264

Comparisons of treatment modalities for PV incompe-
tence are scarce and no difference in VLU healing was found
in a recent study.320

Recommendation 49 New
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la
ery (ESVS) 2022 Clinical Practice Guid
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For most patients with varicose veins, without skin changes
related to chronic venous disease, treatment of incompetent
lower leg perforating veins is not recommended.
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Recommendation 50
 New
For patients with advanced skin changes (CEAP clinical class
C4b, C5 or C6), with isolated or residual incompetent
perforating veins, thought to be significant, treatment may
be considered.
Class
 Level
 References
 ToE
IIb
 C
 Abdul-Haqq et al. (2013),253

Kiguchi et al. (2014),263 van
Gent et al. (2015),254 Gibson
et al. (2020)261
CEAP ¼ Clinical Etiological Anatomical Pathophysiological
(classification).
4.6.7. Preservation of the saphenous trunk. An improved
understanding of flow dynamics, based on detailed DUS,
has led to the emergence of saphenous sparing strategies to
treat patients with varicose veins without removing or
ablating the incompetent saphenous trunk: CHIVA, a French
acronym for: “Cure Conservatrice et Hémodynamique de
l’Insuffisance Veineuse en Ambulatoire” (conservative and
haemodynamic treatment of venous incompetence in out-
patients) and ASVAL (Ambulatory Selective Varicose vein
Ablation under Local Anaesthesia).
4.6.7.1. CHIVA. The CHIVA strategy aims to re-route the
venous circulation via minimally invasive interventions un-
der local anaesthesia, with the objective of suppressing the
ic



Recommendation 52 Changed

For patients with uncomplicated varicose veins (CEAP
clinical class C2) requiring treatment, phlebectomies with
preservation of the saphenous trunk (ASVAL) may be
considered.

Class Level References ToE

IIb C Pittaluga et al. (2009),325

Biemans et al. (2014),314

Richards et al. (2021)326

CEAP ¼ Clinical Etiological Anatomical Pathophysiological
(classification); ASVAL ¼ ambulatory selective varicose vein
ablation under local anaesthesia.
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overloading flow/pressure, respecting the outflow that
drains the tissues.321 It is based on precise pre-operative
DUS investigation to identify the particular haemodynamic
pattern of venous incompetence and decide where specific
reflux escape points have to be ligated and phlebectomies
be performed (the latter only in certain cases). For instance,
if the terminal valve of the SFJ and the GSV is incompetent,
high ligation is performed at the SFJ to re-route the
drainage of the incompetent saphenous trunk into the deep
venous system via re-entry points.

In a 2021 Cochrane review, six RCTs were included with
1 160 participants, with a follow up of 1.5 e 10 years. Three
RCTs compared CHIVA with HLS, two with EVTA (one RFA,
one EVLA), and one study compared CHIVA with compres-
sion in patients with VLU.322 The conclusion was that, based
on this small number of trials, the CHIVA method may make
little or no difference to the recurrence of VVs compared
with HLS, RFA, or EVLA, and it was uncertain whether CHIVA
reduced VLU recurrence compared with compression. It was
acknowledged that results were imprecise because of the
small number of events and that the risk of bias was high. To
date no RCTs are available comparing CHIVA with non-
thermal non-tumescent techniques.

Detailed DUS and proper understanding of the hae-
modynamic principles of the CHIVA method is of para-
mount importance to achieve good results. A single centre
retrospective review of 1 489 patients treated for VVs
showed that results were far worse than after stripping, if
CHIVA was performed incorrectly, by inexperienced
surgeons.323
Recommendation 51
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Unchanged
For patients with superficial venous incompetence requiring
treatment, ambulatory conservative haemodynamic
treatment of venous incompetence (CHIVA) may be
considered, if performed by physicians experienced in this
treatment strategy.
Class
 Level
 References
 ToE
IIb
 B
 Bellmunt-Montoya et al.
(2021)322
CHIVA ¼ ambulatory conservative haemodynamic treatment of
venous incompetence in outpatients (¼ French acronym for ‘Cure
Hémodynamique de l’Insuffisance Veineuse en Ambulatoire’).

4.6.7.2. Isolated ambulatory phlebectomies or ASVAL. The
ASVAL method consists of single APs of incompetent vari-
cose tributaries with preservation of the saphenous trunk,
performed under local or tumescent anaesthesia in an
ambulatory setting.324 It is based on the concept of
ascending or multifocal evolution of VVs (see subsection
1.3).

In a retrospective study of 221 patients, 303 limbs with
VVs and incompetence of the GSV (86%), SSV (12%), or a
ociety for Vascular Su
scular and Endovascu
combination of both (2%) were treated with the ASVAL
method. After four years follow up, 66% showed freedom of
reflux, symptoms disappeared or improved in 78% of cases
and VVs recurred in 11%.325 According to a systemic review
including 10 additional studies (a total of 2 106 limbs) with
shorter follow up, varicosity recurrence at one year ranged
from 0.5% to 13.5%. In 68.2% of limbs having GSV incom-
petence prior to intervention, GSV reflux was successfully
abolished at one year. All studies measuring GSV diameter
reported statistically significant reductions in vein size.326

Of note, patients with milder disease (C2 e C4a) are most
likely to respond to ASVAL.314
4.6.8. Special anatomical considerations
4.6.8.1. Very large saphenous trunks. The definition of large
GSV trunks varies in different studies and there is often
confusion between focal (or segmental) dilatation and
global truncal vein dilatation. Mentioned diameters of a
large GSV trunk vary between > 8 mm (measured mid-
thigh),47 to > 15 mm (site of measurement not
specified).327

In RFA and EVLA studies larger GSVs had lower rates of
successful occlusion and higher rates of EHIT, although the
latter conclusion was mainly based on multivariable analysis
applied to retrospective findings (see subsection 4.2.1.5).
For this reason, HLS was advocated, if the GSV diameter
exceeded 12 e 15 mm. This has been questioned lately in
studies where large GSVs have been successfully ablated
with EVLA or RFA, with different suggested tumescence
techniques, multiple probe passes, variable energy delivery,
different thromboprophylaxis regimens, and early surveil-
lance strategies for EHIT.327,328 Therefore nowadays, EVTA
should be considered for treating large saphenous trunks.

Recommendation 53 New
rg
la
ery (ESVS) 2022 Clinical Practice Guid
r Surgery, https://doi.org/10.1016/j.ej
For patients with an incompetent great saphenous vein with
a very large truncal diameter (more than 12 mm),
endovenous thermal ablation should be considered.
Class
 Level
 References
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 Dabbs et al. (2018),327 Woo
et al. (2019)328
ronic
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4.6.8.2. Very superficial saphenous trunks. When treating
very superficial truncal veins (� 5 mm from the skin), patients
should be informed about the potential risk of hyperpigmen-
tation and transient induration. The latter may even persist for
a long time after EVTA or UGFS of very superficial saphenous
trunks or tributaries outside the saphenous compartment,
although it eventually disappears completely. Prevention of
such complications mainly consists of optimising the dose of
thermal energy or sclerosant. CAC has not been registered for
treating tributaries. Caution is also warranted for saphenous
trunk treatment with CAC in slim patients, because post-
operative induration can be permanent. Phlebectomy may be
a good alternative for very superficial veins.
4.6.8.3. Saphenous trunks with intraluminal changes. After
SVT or previous sclerotherapy, residual intraluminal
sequelae of thrombus or fibrotic synechiae may occur,
rendering navigation with an intraluminal device more
difficult or impossible. Pre-treatment DUS assessment of
the trunk is mandatory and cannulation strategy may be
adapted accordingly,141 (see subsection 4.1.4). In case of
difficult cannulation, UGFS with direct injection or a short
cannula may be used.
4.6.8.4. Saphenous trunk aneurysms. A venous aneurysm
(VA) of a saphenous vein has been defined as a local dila-
tation of the vein of at least three times the upper limit
of the average diameter, or > 20 mm, if close to the SFJ, or
> 15 mm, if close to the SPJ.329 Superficial VAs of saphe-
nous trunks are relatively rare and may be complicated by
local thrombosis, in exceptional cases even causing PE. In
the past, superficial VAs were always treated by open GSV,
AASV, or SSV surgery. Recently, in a small prospective study,
EVTA was used alone or combined with high ligation, the
latter if the diameter of a saphenous VA close to the SFJ
exceeded 30 mm, and was efficacious and safe.330

4.6.8.5. Foot and ankle veins. Foot and ankle veins are
prone to reflux because of their distal position and limited
number of valves. In patients with CVD, they typically pre-
sent as VVs or corona phlebectatica (C4c) and may be
complicated by skin changes, including VLUs.

Isolated treatment of visible foot and ankle VVs only is
usually not sufficient. Systematic assessment and treatment
of the associated (more proximal) superficial venous
incompetence is mandatory in these patients. Local treat-
ment by means of phlebectomy, sclerotherapy, and ligation
of foot PVs may be performed in combination with the main
procedure or separately.331 Caution is always warranted to
avoid foot nerve injury during phlebectomy.332

Recommendation 54 New
Please cite this article as: De Maeseneer
Venous Disease of the Lower Limbs, Eu
For patients presenting with foot and ankle varicose veins,
phlebectomy, sclerotherapy, and foot perforating vein
ligation may be considered during or after ablation of
proximal reflux.
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 Level
 References
MG et al., European Society fo
ropean Journal of Vascular an
ToE
IIb
 C
 De Roos et al. (1998),332

Albernaz et al. (2018)331
r Vascular Su
d Endovascu
4.6.8.6. Unusual varicose vein locations. Sometimes, VVs
arise from unexpected anatomical locations. Imaging other
than DUS might be useful to identify these rare sources of
reflux. In a large series of 1 350 lower extremity VV cases
evaluated by DUS and CT, 10.3% had an unusual site of
reflux.333 The most common were vulvoperineal 83.5% and
round ligament VVs (5%), both related to pelvic venous
incompetence (PVI) (see Chapter 7), followed by persistent
sciatic vein incompetence (5%) and intraosseous PV
incompetence (2.2%).

Sciatic vein incompetence can be either an isolated
finding or associated with congenital venous malforma-
tions. It represents a form of developmental anomaly and
is classified into three types based on its extent: complete
(from the POPV to the IIV, traversing the sciatic notch),
proximal (from the upper thigh to the pelvis, traversing
the sciatic notch), or distal (confined to the middle and
distal thigh, extending into the DFV or subcutaneous
veins). Persistent sciatic vein incompetence below the
knee easily can be mistaken for reflux of the SSV. The
preferred treatment for sciatic vein incompetence is
UGFS.

Intraosseous PVs are defined as abnormally large
communicating veins between the superficial veins and the
intra-osseous venous network, through a round shaped
bone defect, usually on the anterior tibia. This defect can be
seen on a plain Xray. CT or MR imaging can differentiate
them from vascular malformations. Treatment usually by
UGFS or phlebectomy of the varicose tributaries connected
to the intraosseous PV, was found to be feasible and
effective in a small case series (32 patients).334
4.7. Recurrent varicose veins

Recurrent VVs are a common and costly problem, with a
negative impact on QoL. Recurrent VVs after surgery
(REVAS)335 have been defined as newly appearing clinically
obvious VVs after HLS. This term has been replaced by
PREVAIT (presence of varices after interventional treat-
ment) to consider also recurrent VVs after endovenous in-
terventions. The term PREVAIT aimed to include persistent
VVs and newly appearing VVs, irrespective of the cause.
However, in most scientific reports the simple term
“recurrent VVs” usually encompasses all newly visible VVs
and will therefore be further used in this subsection.

The preferred diagnostic approach to investigate clini-
cally obvious recurrent VVs is DUS (see subsection
2.3.1.2). DUS is also used for follow up after in-
terventions to look for recurrent reflux.16 Such DUS
detected reflux is not always accompanied by clinically
manifest symptoms and signs; therefore it should be
distinguished from recurrent VVs.336 During the first year
after the procedure, which is the short term follow up
time, recurrent reflux is often subclinical and may only
become clinically relevant after three to five years.337 This
explains why long term follow up is needed to evaluate
rgery (ESVS) 2022 Clinical Practice Guidelines on the Management of Chronic
lar Surgery, https://doi.org/10.1016/j.ejvs.2021.12.024



Table 11. The main causes of varicose vein recurrence after treatment173

Cause Description

Tactical error Persistence of reflux because of an inappropriate intervention:
Inadequate pre-operative DUS, not identifying the source(s) of reflux
Inadequate choice of cannulation site(s)

Technical error Persistence of reflux because of inadequate intervention
for endovenous procedures:
Failure to cannulate target saphenous trunk
Poor ultrasound visualisation of the target segment, the SFJ, or SPJ
Insufficient delivery of energy/glue/sclerosant to target segment

for open surgical procedures:
Incomplete stripping
Other surgical failure

Neovascularisation* Presence of multiple new small tortuous refluxing veins in anatomical proximity to a previous intervention:
Reflux from a previously ligated or ablated SFJ, SPJ, PV, or tributary
New veins visible on DUS in connection with varicose veins

Recanalisation* Partial or complete reopening of an initially ablated saphenous segment with recurrence of reflux
Disease progression* Development of venous reflux as a result of the natural history and progression of disease, with reflux occurring

at new sites

DUS ¼ duplex ultrasound; SFJ ¼ saphenofemoral junction; SPJ ¼ saphenopopliteal junction; PV ¼ perforating vein.
* Defined by duplex ultrasound.
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the clinical effectiveness of any intervention for superficial
venous incompetence.

4.7.1. Aetiology and risk factors
4.7.1.1. Causes of recurrent varicose veins. The sources of
reflux responsible for recurrent VVs can be multiple.335 The
causes of recurrent VVs can be subdivided as represented in
Table 11.

Although neovascularisation and recanalisation are
different ultrasound features, both are based on similar
biology of angiogenesis originating from vasa vasorum, to
form new vessels.338 This can occur in any venous segment.
Neovascularisation, as diagnosed by DUS, typically occurs
where the vein wall has been transected and the ends are
reconnected by new vessels. Recanalisation occurs when
the vein wall has been affected on its luminal aspect (e.g. by
thermal or mechanical action, by sclerosant, or, by
thrombus, in case of SVT) and new vessels grow within the
treated vein. Each of these new intraluminal vessels
remodel into larger tubes with demonstrable venous flow
and some eventually become larger and develop reflux.

Two systematic reviews and meta-analyses reported that
neovascularisation was the most common cause of recur-
rence after HLS whereas recanalisation was more common
after endovenous ablation.177,202 Progression of CVD (see
subsection 1.1) may be multifocal and either ascending
(superficial veins may dilate and become varicose) or
descending (ongoing reflux causes more varicose veins). In
addition, as a result of disease progression, incompetence
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can also develop in a previously untreated saphenous trunk
or in PVs.255

4.7.1.2. Risk factors. In addition to the aforementioned
causes, underlying risk factors for persistent or recurrent
disease are advanced age, female gender, prolonged
standing, increased BMI, and previous recurrent disease.336

Pelvic vein reflux has been identified as an important
contributing factor to varicose vein recurrence (see Chapter
7). It is particularly common in multiparous women,
although it may occur occasionally in men as well.339 DVI
cranially from the SFJ may also influence SFJ recurrence. A
retrospective study reported that 27% of the patients who
developed SFJ recurrence had pre-operative distal EIV and
CFV incompetence cranial from the SFJ.340

The type of intervention has an impact on the likelihood
of recurrence, although recurrence rates are largely com-
parable between HLS and EVTA.134,202,203 Concomitant
incompetence of the AASV, or its particular anatomy at the
SFJ, may affect recurrence rate.134,174,176,177,341 Venous
obstruction or direct compression, secondary to DVT or
pelvic pathology, respectively, also may contribute to VV
recurrence.

4.7.2. Prevention. Regardless of the choice of intervention
modality, detailed pre-operative DUS imaging has been
shown to improve the results of VV surgery based on cor-
rect identification of incompetence in the GSV, AASV, and/
or SSV system.43 Traditionally, for HLS, flush ligation of the
GSV is performed at its junction with the CFV, together with
rgery (ESVS) 2022 Clinical Practice Guidelines on the Management of Chronic
lar Surgery, https://doi.org/10.1016/j.ejvs.2021.12.024
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ligation of all tributaries of the SFJ, to minimise the risk of
groin recurrence.

To reduce the incidence of neovascularisation, several
techniques have been investigated. A RCT proved that
oversewing the SFJ stump to close the endothelial funnel
and avoid contact with the surrounding subcutaneous tis-
sue reduced the development of recurrent reflux.342 Other
studies reported good results of implantation of a pros-
thetic patch or closure of the cribriform fascia to contain
neovascularisation at the SFJ.343,344

When EVTA is offered, meticulous ultrasound guidance is
mandatory to reduce recurrence, similar to other tech-
niques. The ablated length of GSV should be determined by
the lowest refluxing tributary, with higher rates of re-
intervention associated with inadequate ablation
length.345 However, in a minority of cases, GSV ablation in
the calf may result in saphenous nerve injury and this risk
must be considered carefully in the context of disease
severity. In these cases, adjunctive below knee UGFS with
above knee thermal ablation may reduce this risk.345

Another approach is to use an alternative non-thermal
technique, such as MOCA or CAC, if ablation below mid-
calf is warranted. To minimise the risk of residual or newly
developed reflux in SFJ tributaries and accessory veins
(mainly the AASV), it has been proposed to position the tip
of a radial laser fibre exactly at the SFJ (see subsection
4.2.1.2), but evidence about the benefits and safety of
such strategy is still lacking.178

4.7.3. Treatment. In the past, recurrent VVs were mainly
treated by redo open surgery. Open exploration of the groin
or popliteal fossa through scar tissue takes longer and has a
higher complication rate, as well as increased lymphatic
leakage and wound infections; therefore, it should be
avoided whenever possible.346,347 A less invasive approach,
such as EVTA or non-thermal ablation of an incompetent
saphenous trunk, UGFS, or multiple phlebectomies without
groin re-exploration, has been advocated to replace invasive
redo surgery. These procedures are deemed to be safe and
as effective as redo surgery.346 To determine the most
suitable technique, detailed DUS mapping is mandatory.

Several studies have described the use of EVTA as a safe and
effective option for the treatment of recurrent VVs, in the
presence of a recurrent or residual incompetent saphenous
trunk.348e352 A small RCT compared redo surgery with RFA
and found that the latter was superior, with lower pain scores,
bruising, and procedure times.351 In two retrospective studies,
in which EVLA of the GSV and the SSV was compared with
open redo surgery, the re-recurrence and complication rates
were lower in the EVLA groups.348,349 In particular, sural nerve
neuralgia was less common after EVLA than after SSV redo
surgery (9% vs. 20%).348

UGFS is the most widely used treatment for all kinds of
recurrent VVs, including VVs associated with incompetent
PVs or lymph node venous networks16 near the SFJ. The
technique is minimally invasive, well tolerated by the pa-
tients, does not require anaesthesia, and can be repeated
easily.353 The reported success rates at one year follow up
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range from 87% to 91% for recurrent saphenous truncal
reflux.354 In a large prospective cohort study, 142 cases of
recurrent VVs related to groin neovascularisation, 155
inguinal recurrences related to residual SFJ stump, and 28
popliteal recurrences related to residual SPJ stump were
treated with UGFS. After a mean follow up of 4.4 years, only
20% of treated patients had developed a new clinical
recurrence.353 In conclusion, UGFS is a widely applicable
technique in patients with recurrent VVs, especially in the
presence of neovascularisation and tortuous tributaries.
Foam injections can be combined with other techniques
(EVTA, phlebectomies) to eliminate multiple sources of
reflux during the same session or subsequently.

Recommendation 55 Unchanged
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For patients with symptomatic recurrent varicose veins due
to saphenous trunk incompetence, endovenous thermal
ablation or ultrasound guided foam sclerotherapy with or
without phlebectomy should be considered.
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(2009),349 van Groenendael
et al. (2010),348 Nwaejike et al.
(2010),350 Darvall et al.
(2011)354
Recommendation 56 Unchanged
For patients with symptomatic recurrent varicose veins
requiring treatment, where endovenous ablation is possible,
re-exploration of the groin or popliteal fossa is not
recommended.
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van Groenendaal et al.
(2010)348
Recommendation 57 New
For patients with symptomatic recurrent varicose veins
without truncal incompetence, ultrasound guided foam
sclerotherapy and/or ambulatory phlebectomy should be
considered.
Class
 Level
 References
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5. INTERVENTIONS FOR DEEP VENOUS PATHOLOGY

Deep vein reflux and/or obstruction results in a consider-
able burden to patients and healthcare systems. Initial
therapy should usually start with non-invasive treatment,
the cornerstone being compression therapy. If there is no
clinical improvement, invasive treatment options may be
considered.355,356 An appropriate assessment with confir-
mation of clinically significant deep vein reflux and/or
ic
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obstruction is a prerequisite before starting any type of
treatment.357

The largest group of patients eligible for deep venous
interventions include those who suffer from PTS, although
patients with a non-thrombotic iliac vein lesion (NIVL) may
be included too.355
5.1. Post-thrombotic syndrome

PTS is a set of symptoms and signs of CVD, caused by
impaired venous outflow as a result of deep venous
obstruction and/or reflux following a DVT. Typical symptoms
are pain, heaviness, fatigue, itching, cramping, and venous
claudication. Typical signs are pain with calf compression,
VVs, oedema, and skin changes including VLU. Progress and
deterioration may present over time. Several clinical tools
and scales are available for the diagnosis and severity of PTS
but there is no gold standard diagnostic test. This syndrome
occurs in 20% e 50% of DVT patients, of whom 5% e 10%
develop severe PTS, including VLUs. Although it usually
occurs within the first three to five years after DVT, PTS can
occasionally manifest itself even after 10 e 20 years.
Diagnosis cannot be confirmed until at least three months
after an acute DVT, to rule out ongoing post-DVT symptoms.
PTS patients have a lower QoL compared with DVT patients
without PTS, as well as being a higher burden on the
healthcare system because of high medical costs, absence
from work, and unemployment.358

Risk factors for development of PTS after a DVT are
increased BMI, older age, smoking, pre-existing superficial
venous incompetence, iliofemoral and/or iliocaval DVT,
recurrent ipsilateral DVT, residual venous symptoms and
signs one month after the DVT, residual deep venous
obstruction, persistent elevation of D dimer, and subther-
apeutic anticoagulation.358 Prevention of PTS mainly con-
sists of optimising anticoagulant treatment, thrombus
removal strategies in selected cases, and adequate
compression treatment with below knee ECS.2 In patients
with PTS conservative treatment is the first option and
consists of supervised exercise training, compression treat-
ment, usually with below knee ECS, and pharmacotherapy
(see Chapter 3). In carefully selected cases, endovenous or
surgical techniques (as described in this chapter) may be
indicated.358
5.2. General principles

5.2.1. Specialised care. Ideally, invasive treatment should
be performed in centres with a high level of expertise, after
carefully weighing the pros and cons of intervention, given
the considerable learning curve associated with these
procedures.

5.2.2. Anaesthesia. Recanalisation of obstructed deep veins
may take time, and venous dilation and stenting is painful.
This should therefore be done under sedation, combined
with intravenous analgesia in patients with a NIVL, and
under general anaesthesia in patients with post-thrombotic
fibrotic lesions, which require a more complex procedure
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(sometimes combined with endophlebectomy in the groin,
see subsection 5.3.2.7). Interventions for deep vein reflux
are delicate and time consuming, and should be performed
under general anaesthesia.

5.2.3. Compression after treatment. Leg compression is
usually prescribed after deep venous procedures but there
are scarce data on its effectiveness. However, compression
therapy is recommended when symptoms persist after
invasive treatment (see subsection 3.2 and Fig. 6).
5.3. Treatment of chronic deep venous obstruction

5.3.1. Indications for treatment. Treatment of asymptom-
atic individuals, even with high grade stenosis or occlusion,
is not supported by any robust evidence that suggests this
reduces the risk of subsequent DVT or PE.

In symptomatic patients, the indications to treat CVD by
endovascular recanalisation vary between studies. Clinical
selection and reporting of patients has usually been based
on the CEAP classification, the Villalta scale and the r-VCSS
(see subsection 1.5).359 The clinical class C3 e C6 of the
CEAP classification at baseline is the most commonly used
criterion for considering intervention. Second, the Villalta
scale has become the gold standard used to diagnose PTS
and is therefore also used for selection of patients with
moderate (Villalta score 10 e 14) or severe PTS (Villalta
score � 15, or VLU). Venous claudication, usually described
as heaviness and pain during exercise subsiding during rest,
is a non-objective and poorly validated symptom.32 It is not
included in formal scoring systems, but it may be one of the
most meaningful indications for intervention in chronic
outflow obstruction.

In addition to clinical assessment, arbitrary cutoff values
on venography, CTV, MRV, and/or IVUS, most often of at
least 50% lumen narrowing, have been used.359e361

Plethysmographic methods have been used in some cen-
tres to identify patients who would benefit from deep
venous stenting, but these are still debated.362e364

5.3.2. Iliocaval and iliofemoral obstruction. Both intra- and
extraluminal causes of iliocaval and iliofemoral outflow
obstruction can be treated by endovascular procedures. In
some exceptional cases, only the IVC is obstructed. This may
be post-thrombotic or result from “congenital absence” of
the IVC (also known as vena cava atresia). The latter may
also be caused by DVT in the neonatal period or at a very
young age. Even in such cases, recanalisation may be
possible, although this can be a very challenging procedure.
5.3.2.1. Technical considerations of recanalisation and
stenting. Although indications for treatment have not
reached consensus, treatment technique and approach are
fairly uniform. Specific details include characteristics and
sizes of devices used for recanalisation. Ultrasound guided
access can be achieved from a leg vein or the internal ju-
gular vein. In the leg, the tip of the sheath should be caudal
to the confluence of the DFV and the FV, to allow
concomitant treatment of the CFV. The obstruction is
crossed with a hydrophilic wire and a supporting catheter. It
rgery (ESVS) 2022 Clinical Practice Guidelines on the Management of Chronic
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should always be checked that the wire courses ventral
from the lumbar spine into the IVC, to avoid passing into
spinal collateral veins. The use of IVUS during the proced-
ure, to determine the extent of the lesion and guide stent
placement, should be considered. Self expanding stents
should land in healthy segments above and below the
lesion. Pre- and post-dilation is mandatory, using a non-
compliant balloon with the same diameter as the stent.
Final multiplanar venography is performed to visualise rapid
wash out of contrast, with disappearance of collateral veins.
Used directly after stenting, IVUS is also effective in
detecting residual stenoses.

Although data are scarce, the general consensus is that
percutaneous transluminal angioplasty alone is not suffi-
cient to treat large vein obstruction because of frequent
immediate elastic recoil of the treated vein segment and
therefore stenting is usually needed. The most commonly
used stent sizes are 20 e 24 mm for the IVC, 14 e 16 mm
for the iliac veins, and 12 e 14 mm for extension into the
CFV. Stenting should not be restricted to the anatomical
level of the inguinal ligament if post-thrombotic sequelae
continue down into the CFV compromising stent inflow.
However, stent extension below the major confluence of
the FV and DFV should be avoided as far as possible.365

Nevertheless, in severe PTS with extensive iliofemoral
obstruction, stent extension into a single inflow vein may be
a valuable option.366

5.3.2.2. Post-operative surveillance. Post-operative sur-
veillance after deep venous interventions is of key impor-
tance. A baseline DUS is required on the first day after the
procedure. Because a thrombosed stent can be recanalised
with thrombolysis within 14 days of the thrombotic event,
and most thrombotic complications occur shortly after the
intervention, a second ultrasound should be performed
within two weeks after stent placement. Further follow up
visits are scheduled at six weeks, three and six months, and
yearly.367 If symptoms recur, patients should be instructed
to contact their vascular specialist as soon as possible. A
suspected stenosis of > 50% diameter reduction or occlu-
sion on ultrasound warrants immediate further evaluation
and consideration of treatment. In a case control study of
120 patients, the performance of various duplex parameters
for detecting venous stent obstruction, confirmed by
biplane venography or IVUS was tested. The most effective
parameter was the combination of peak flow velocity and
flow pattern analysis at the stent inlet. A peak flow velocity
> 10 cm/s and a flow pattern spontaneously modulated by
respiration ruled out venous stent obstruction with a
specificity of 93.7% (95% CI 86.0% e 97.3%). A peak flow
velocity � 10 cm/s or any Doppler flow pattern other than
spontaneously modulated by respiration resulted in a
sensitivity of 92.1% (95% CI 79.2% e 97.3%) to detect
venous stent obstruction or occlusion.368

5.3.2.3. Outcome of recanalisation and stenting. The re-
sults of endovascular treatment of CVD are difficult to
interpret, categorise, and appraise because of heterogene-
ity across trials and reports. Multiple systematic reviews
concluded that the available data quality is weak.355,369 The
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heterogeneous nature of most studies is one of the major
challenges, with multiple classification systems and
different treatment criteria, as discussed above, being a top
concern. Furthermore, heterogeneous populations of pa-
tients such as those with a NIVL and/or (sub-)acute DVT, are
pooled with those with chronic post-thrombotic obstruc-
tions. Iliocaval occlusions are mixed with iliofemoral ste-
noses. Variable and largely poorly defined confounders
impact outcome measures such as technical success and
primary patency. This is further complicated by variable and
often suboptimal imaging protocols that add to the poor
identification of obstructive lesions and unclear patient
selection. From the available data, however, it can be
concluded that patency after NIVL treatment approximates
to 95% e 100% and is superior compared with adequate
post-thrombotic recanalisation with patency rates of 70% e
80%, after at least six months of follow up,369 or a median
follow up of 23.5 months.355 The main related factor is the
quality of the inflow vessels.

Clinical outcome results are even more difficult to
appraise. While significant reductions in r-VCSS and Villalta
score have been reported, multiple studies mention less
specific outcomes like “oedema relief”, “alleviation of
symptoms”, and “some” or “partial improvement”, which
have no objective definition. In a minority of studies this
improvement was related to venous claudication, which is
also not clearly defined. On the other hand, VLU healing is a
significant outcome variable with lack of consistent
reporting. Again, the quality of the data is poor, with a wide
range of ulcer healing and recurrence (56% e 100% and 0%
e 17%, respectively).369,370 Finally, QoL has been measured
with a variety of scoring systems, for example, SF-36, CIVIQ-
20, and VEINES-QOL/Sym. The reported results suggest an
improvement in QoL after successful intervention.356

Currently, there are no reliable data to suggest superi-
ority of any on label venous stents over the previously used
stents to treat chronic venous outflow obstruction.355

Further studies are required to identify which stents
perform better in the long term.

In conclusion, even though several studies suggest a
relative benefit from endovascular treatment of CVD, all of
these studies, including a RCT comparing iliac vein stenting
with medical treatment,356 have essential systematic errors,
predominantly patient selection and treatment selection
bias. Nevertheless, these studies support a role for endo-
vascular treatment in patients with chronic venous outflow
obstruction when selection of these patients is appropriate.
5.3.2.4. Indications for re-intervention after stenting. It is
important to emphasise that careful case selection for the
primary procedure, with consideration of anatomical and
patient related (e.g., haematological) factors is imperative
to prevent complications that may require re-interventions.
In patients with advanced CVD, occlusion of venous stents is
a significant problem as both repeat recanalisation and
surgical bypass alternatives pose significant challenges.

Indications for re-intervention include acute in stent
thrombosis needing restoration of patency; symptomatic in
stent thrombus lining/stenosis; complications of deep venous
rgery (ESVS) 2022 Clinical Practice Guidelines on the Management of Chronic
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stenting (such as stent migration or contralateral thrombosis);
and residual obstructive disease (inflow, in stent or outflow)
that may compromise future stent patency.

In addition, there may be haematological or other patient
related factors contributing to stent failure, which also need
to be recognised and addressed for optimal outcomes. In a
systematic review, including 3 072 patients in which stan-
dard stents were used for post-thrombotic obstruction or
NIVL, the median primary, assisted primary, and secondary
patency rates were 71%, 89%, and 91%, respectively, with a
median study follow up of 23.5 months.355 In a meta-
analysis of iliofemoral stenting for PTS in 504 limbs, 36
month primary and secondary patency were 68% and 86%,
respectively, showing that a significant minority of patients
required at least one re-intervention over a three year
period.370 In another series, the re-intervention rate was
43%, with a median time to re-intervention of 32 days
(range 0 e 520 days).371 The majority of these patients had
only a single re-intervention and achieved good patency at
two years with significant symptom improvement.

Re-intervention for asymptomatic in stent re-stenosis is
controversial because of a lack of evidence to support
better outcomes. In selected cases with symptomatic in
stent re-stenosis, conservative measures or extended anti-
coagulation may also be a valid treatment option. There is
only sparse evidence that prophylactic intervention can
reduce future thrombosis risk in these patients.
5.3.2.5. Options for re-intervention after stenting. The vast
majority of reported re-interventions after deep venous
stenting have been performed for acute stent thrombosis or
in stent stenosis. The principles of management for acute
thrombosis should mirror the management of primary
acute DVT.2 Patients with stent thrombosis will often pre-
sent with significant swelling and pain, and therefore early
thrombus removal strategies have to be considered. De-
partments with experience in deep vein recanalisation and
stenting procedures must carry out the interventions if
needed. A detailed description of thrombus removal op-
tions is beyond the remit of these guidelines, but the
mainstays of treatment are endovenous pharmaco-
mechanical, pure thrombectomy, and catheter directed
thrombolysis interventions.2 It is important to recognise
that, after successful thrombus removal, adequate treat-
ment of any underlying obstructive disease is imperative to
prevent re-thrombosis. Generally, attempts at deep venous
stent recanalisation, when occluded for more than two
weeks, are unlikely to be successful or durable.

For the treatment of symptomatic stenosis, venoplasty or
additional stenting may be feasible. A mild degree of in stent
thrombus lining is common, which complicates identification
of an aetiology and a prolonged venoplasty may be required.
For re-intervention for inflow or outflow disease, it is possible
to perform additional stenting to comply with the principle of
stenting from “good inflow vein” to “good outflow vein”.
5.3.2.6. Surgical reconstruction. Surgical reconstruction of
the iliocaval vessels is performed rarely. Thus, reliable data
on indications and outcomes are scarce. The main difficulty
is result assessment of the different surgical strategies in
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terms of symptom relief, long term patency, and risk fac-
tors for procedural failure. Recent studies present het-
erogeneous patient selection and difficult comparative
analyses.

The most well known surgical technique is the Palma
bypass graft, initially performed in 1958, for unilateral iliac
occlusion.372 This procedure uses autologous vein or a
prosthetic graft, mainly expanded polytetrafluoroethylene.
Smaller series have been published in which prosthetic and
autologous vein grafts have been used in either anatomical
or extra-anatomical configurations to bypass occluded iliac
and iliocaval segments. These studies reported high vari-
ability and induced considerable controversy.373

The published long term patency (five year) for the Palma
technique reports a patency between 70% and 85%, as well
as clinical improvement of 63% e 88% after reconstruc-
tion.374 This is superior to other bypass graft configurations,
including caval-iliofemoral bypass.

The use of an adjunctive arteriovenous fistula (AVF) is a
controversial topic with pros and cons discussed in experi-
mental and clinical reports.375,376 There is insufficient evi-
dence to make strong recommendations, but an AVF may
be considered for patients with insufficient inflow, who may
struggle to keep the graft open.

Overall, there is a lack of strong evidence supporting the
benefits of surgical reconstruction. It must be considered in
exceptional cases such as major disease with no other
treatment alternatives, especially patients with C4 e C6
disease, severe PTS, and/or disabling venous claudication
with daily activity limitations. Endovascular techniques
should be the first treatment option.
5.3.2.7. Hybrid procedures. Chronic iliac occlusive disease
(stenosis or occlusion) can be treated by venoplasty and
stent in the majority of cases where intervention is
required.365 However, the literature suggests worse out-
comes in disease with CFV compromise, possibly related to
insufficient stent inflow and subsequent higher rates of
thrombosis. Additional complications may occur because
of absence of any identifiable “landing zone” secondary to
obstruction by residual luminal trabeculations.

Iliac vein stenting could be combined with surgical
removal of the obstructive element from the CFV, its trib-
utaries, and especially the DFV orifice. The latter technique
is known as endophlebectomy.377,378 In conjunction with
iliac vein stenting, it provides adequate inflow by securing
supply from all major side branches of the CFV, thereby
reducing the risk of early stent thrombosis.

The endophlebectomy literature provides limited evi-
dence and high variability.379e381 The largest published se-
ries reports on 157 patients with a cumulative patency of
89% at 12 months.382 However, the majority of published
patency rates are about 60%, with high complication rates
in terms of infection, seroma, lymph leak, and haematoma
occurring in up to 40% of cases.

The heterogeneity of the published data makes inter-
pretation difficult. There are no clear criteria for case se-
lection, with widely variable decisions on what constituted
severe enough disease to warrant this more invasive
rgery (ESVS) 2022 Clinical Practice Guidelines on the Management of Chronic
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intervention. However, endophlebectomy has been recom-
mended for healing VLUs.383

There are no RCTs and only limited heterogeneous case
series, therefore any substantial recommendation either in
favour of or against endophlebectomy is not possible. Based
on the literature these procedures should be performed
only in patients with significant disease and severe symp-
toms/signs (VLU, severe PTS, and disabling venous claudi-
cation with no alternative intervention).

5.3.3. Femoropopliteal obstruction
5.3.3.1. Endovenous recanalisation. A patent FV and POPV
are helpful to ensure enough inflow into the iliac veins and
prevent early occlusion after iliac recanalisation. It can
therefore be assumed that it may be beneficial to perform
an angioplasty with or without stent placement in segments
of the FV to increase iliac vein stent patency in post-
thrombotic cases. Limited data on concomitant dis-
obliteration of the FV during iliac vein stenting does not
support this assumption.384 Nevertheless, in severe PTS
with extensive iliofemoral disease, stent extension into a
single inflow vein may be a valuable option to support stent
patency and improve symptoms.366

Recanalisation of an isolated chronically occluded FV and
POPV as a stand alone intervention, especially with a patent
DFV has not been recommended.385 However, one study
demonstrated benefits of femoropopliteal recanalisation by
percutaneous transluminal angioplasty, supported by ul-
trasound assisted thrombolysis. Both PTS related clinical
outcome and disease specific QoL improved significantly,
irrespective of additional iliac vein stenting.386 Recom-
mendation of these techniques for clinical practice requires
stronger evidence.
5.3.3.2. Surgical reconstruction. Surgical options for
reconstruction of an occluded femoropopliteal system are
extremely limited. The only operation described in any
detail is the May-Husni procedure, which is designed to
relieve unilateral FV outflow obstruction by ipsilateral
saphenous vein transposition to the distal FV or POPV.387 In
many cases, this may also include some form of endo-
phlebectomy of the POPV. Obstruction is relieved by re-
routing blood flow through the GSV, which subsequently
drains the calf.

The data available for patency at long term follow up are
variable but this appears to be around 50%. Despite this low
patency rate, clinical improvement appears to be better
than patency rates.388 There is a lack of data on either
positive or negative outcomes, not allowing for any
recommendation regarding surgical reconstruction of the
occluded femoral segment.

5.3.4. Antithrombotic treatment. Peri- and post-operative
antithrombotic treatment is crucial, but the use of the
various regimens is heterogeneous among studies.355

Neither type of anticoagulation nor duration have been
studied prospectively. In a single centre retrospective study
of 154 PTS patients undergoing iliofemoral venous stenting,
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rivaroxaban exhibited similar safety but superior efficacy to
warfarin.389 Close collaboration with a haematologist is
often warranted, to decide on an individualised anti-
thrombotic treatment strategy.

Patients on anticoagulants should be bridged to LMWH
pre-operatively and continue treatment after the procedure.
Peri-operatively, all patients should be adequately hepari-
nised. Patients on indefinite anticoagulation (vitamin K an-
tagonists or DOACs) before the procedure, should continue
anticoagulation after the procedure, unless major bleeding
complications occur. If there is no indication for indefinite
anticoagulation, post-operative anticoagulation should be
prescribed, but there is insufficient evidence to guide deci-
sion making regarding the optimum duration. According to
experts participating in a Delphi consensus, anticoagulant
treatment should be continued for at least six months after
intervention in patients with a history of DVT. Regarding the
role of antiplatelets, no consensus was reached.390

In addition to antithrombotic treatment, use of an IPC
during and immediately after the procedure, and early
mobilisation may help to reduce thrombotic complications
after deep venous interventions but, as with the above
strategies, there is a paucity of evidence. Also, in patients
undergoing stenting for NIVL, there is a lack of evidence to
guide antithrombotic strategies and hence no particular
strategy can be recommended.

5.3.5. Safety issues. Peri-operative death and PE are
extremely rare after deep venous interventions and reports
of this complication are sparse. The overall rate of compli-
cations was 3% in one study involving almost 4 000 stented
limbs.355 Complications include access site haematoma,
stent migration or fracture, iliac vein rupture, stent
thrombosis, and contralateral DVT. The incidence of
contralateral DVT varies from 0% to 15.6% among studies. It
usually results from stenting into the IVC, which is often
unavoidable, thereby jailing the contralateral iliac vein.391

5.3.6. Multidisciplinary team. It is strongly suggested that
patients undergoing intervention for iliac venous obstruc-
tion, in particular those with PTS, are managed within a
multidisciplinary team. This team should consist principally
of an interventional radiologist, a vascular surgeon, and a
haematologist (with a specified interest in thrombosis).
Other specialists may be added to the team as necessary.

Recommendation 58 Unchanged
rg
la
ery (ESVS) 2022 Clinical Practice Guidelines on the Managem
r Surgery, https://doi.org/10.1016/j.ejvs.2021.12.024
For patients with iliac vein outflow obstruction and severe
symptoms/signs, endovascular treatment should be
considered, as the first choice treatment.
Class
 Level
 References
 ToE
IIa
 B
 Neglen et al. (2007),365 Seager
et al. (2016),369 Rossi et al.
(2018),356 Williams et al.
(2020)355
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Recommendation 59 New
Please cite this article as: De Maeseneer
Venous Disease of the Lower Limbs, Eu
For patients with iliac vein outflow obstruction undergoing
endovascular treatment, the use of intravascular ultrasound
should be considered to guide treatment.
Class
 Level
 References
MG et al., European Society for Va
ropean Journal of Vascular and En
IIa
 C
 Consensus
Recommendation 60
 Changed
For patients with iliac vein outflow obstruction suffering
from a recalcitrant venous ulcer, severe post-thrombotic
syndrome, or disabling venous claudication, surgical or
hybrid deep venous reconstruction may be considered
when endovascular options alone are not appropriate.
Class
 Level
 References
 ToE
IIb
 C
 Dumantepe et al.
(2020)382
Recommendation 61 New
For patients with iliac vein outflow obstruction, without
severe symptoms, neither endovascular nor surgical
interventions are recommended.
Class
 Level
 References
III
 C
 Consensus
Recommendation 62
 New
For patients undergoing either endovascular or surgical
reconstruction of iliac vein outflow obstruction, duplex
ultrasound surveillance is recommended one day and two
weeks after the intervention, and at regular intervals
thereafter.
Class
 Level
 References
I
 C
 Consensus
Recommendation 63 New
For patients with iliac vein outflow obstruction, management
by a multidisciplinary team is recommended.
Class
 Level
 References
I
 C
 Consensus
5.4. Treatment of deep venous incompetence of the lower
limbs

DVI may be treated surgically if, in patients without outflow
obstruction, or with previously corrected outflow obstruc-
tion, conservative management of deep venous incompe-
tence (DVI) of the lower limbs has failed and severe
symptoms and signs of CVD persist. Only patients with axial
reflux from the level of the thigh, across the POPV and into
the calf veins, are considered for intervention.392 The diag-
nosis of DVI can be made initially with DUS, but when
planning an intervention, descending venography (see
subsection 2.5.1) may be useful to confirm the presence and
extent of axial reflux. If so, valvuloplasty or transposition of
the FV can be performed. Other options for reconstruction
scular Su
dovascu
are transplantation of a vein segment with a competent
valve (usually the axillary vein) or creation of a neovalve from
the thickened vein wall or a prosthetic artificial valve.393

The evidence for the long term benefits of open in-
terventions is poor. Most publications are single centre retro-
spective studies that are heterogeneous and of poor quality
because they employ a variety of surgical techniques and there
is selective reporting of the outcomes (including complication
rates). Often there is only a short term follow up.

A Cochrane review identified four RCTs in patients with
primary valvular incompetence in which valvuloplasty with
superficial venous surgery was compared with valvuloplasty
without superficial venous surgery.394 In view of the poor
quality of these trials, no conclusions could be drawn. There
were no trials available including patients with post-
thrombotic valvular incompetence. Overall, ulcer free
rates after open valve reconstructions for DVI vary between
54% and 100% up to five years, but this could also be
attributed to treatment of superficial reflux or compression
therapy applied in some of these patients. As no compar-
ative studies have been performed, it is not possible to
make any recommendations on selecting between the
different types of surgery for DVI.

Recommendation 64 Unchanged
rg
la
ery (ESVS) 2022 Clinical Practice Guidelines on the Managem
r Surgery, https://doi.org/10.1016/j.ejvs.2021.12.024
For patients with extensive axial deep venous incompetence
and severe persistent symptoms and signs, where previous
management has failed, surgical repair of valvular
incompetence may be considered in specialised centres.
Class
 Level
 References
 ToE
IIb
 B
 Goel et al. (2015)394
5.5. Combined superficial and deep venous pathology

The presence of concomitant deep and superficial venous
pathology is commonly perceived as a relative contraindi-
cation to superficial venous intervention. This is particularly
apparent in patients with a history of DVT, in whom treating
physicians incorrectly perceive that ablation of refluxing
superficial veins will further impair venous drainage and
exacerbate the symptoms of CVD.

First, it is important to distinguish between reflux and
obstruction in the deep venous system. In the presence of
combined superficial and deep vein reflux, it is always
possible to treat superficial reflux. Moreover, in as many as
50% of cases, superficial vein treatment may result in
correction of segmental deep venous reflux.395 The VCSS
has been found to improve substantially after EVLA of
incompetent saphenous veins in patients with combined
superficial and deep vein reflux.396,397

In the group of patients with superficial reflux in the
presence of deep vein obstruction. the GSV rarely functions
as a collateral. Moreover, it does not contribute to leg
drainage if there is reflux in the GSV. Therefore, in this group,
the principal decision is to evaluate whether the GSV is
playing any role in limb drainage. This can be achieved either
through DUS in experienced hands, or through venography
ent of Chronic
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by performing runs with and without a tourniquet and
assessing the drainage pattern. Air plethysmography may
also be useful to quantify the contribution of the GSV to the
venous drainage of the limb, with and without GSV occlu-
sion. If there is no significant drainage via the GSV (see
subsection 2.7), it can be ablated without risk of compro-
mising venous drainage of the limb. However, ablation of a
competent, often very large GSV with antegrade flow, may
worsen the situation by compromising venous outflow of the
leg in case of femoropopliteal occlusion. For iliac or iliofe-
moral occlusion, the cranial extent of ipsi- or contralateral
GSV ablation may have to be limited to preserve inflow and
outflow of cross pubic collateral circulation.398

Recommendation 65 New
Please cite this article as: De Maeseneer
Venous Disease of the Lower Limbs, Eu
In patients with chronic venous disease, caused by combined
superficial and deep venous incompetence, treatment of
incompetent superficial veins should be considered.
Class
 Level
 References
MG et al., European Society fo
ropean Journal of Vascular an
ToE
IIa
 C
 Knipp et al. (2008),396

Marston et al. (2008)397
5.6. Aneurysms of the deep veins

Aneurysms of the deep veins are defined as isolated di-
latations of at least twice the normal vein diameter. In the
extremities, the most common are popliteal VAs, which can
be either fusiform or saccular in shape. The diagnostic tool of
choice is DUS performed in the standing position.399

Popliteal VAs may be asymptomatic or cause only local
complaints because of the mass effect. However, if they
thrombose, they may also cause DVT and PE.400 Older age,
aneurysm diameter > 20 mm, and the presence of turbulent
flow in the aneurysm were found to increase the risk of DVT
and PE.399

There is no clear consensus on treatment strategies for
popliteal VAs. Surgical treatment options consist of tangen-
tial resection of the aneurysm with venorrhaphy, resection
with end to end anastomosis or interposition of a graft, and
patch venoplasty, depending on the size and shape of the
aneurysm. This is usually advised for large saccular popliteal
VAs and fusiform VAs (> 20 mm), or those containing
thrombus, irrespective of size. Alternatively, a conservative
approach of lifelong anticoagulation can be considered. For
smaller popliteal VAs, clinical surveillance with yearly DUS
may be sufficient and ECS can be advised for oedema.399

Recommendation 66 New
For patients with a popliteal vein aneurysm with
thromboembolic complications or those that are saccular,
fusiform exceeding 20 mm, or containing thrombus,
surgical repair should be considered.
Class
 Level
 References
 ToE
IIa
 C
 Sessa et al. (2000),401

Bergqvist et al. (2006),400

Noppeney et al. (2019)399
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5.7. Popliteal venous entrapment

Some patients may suffer from clinical features not related
to valvular incompetence or intraluminal obstruction of the
POPV, but to extrinsic compression. Parallel to the popliteal
artery entrapment syndrome, this has been called POPV
entrapment syndrome (PVES). This is a rare entity, in which
compression of the POPV in the popliteal fossa, mainly by
surrounding musculotendinous structures, occurs to a de-
gree sufficient to cause signs and symptoms, such as leg
oedema and pain below the knee associated with pro-
longed standing or exertion, or venous claudication. PVES
rarely occurs in isolation but often presents simultaneously
with arterial compression. Individuals with anatomical var-
iations of the gastrocnemius muscle or popliteus hyper-
trophy are predisposed to PVES.402 Athletes may be at
increased risk, especially in sports with exertion of the tri-
ceps surae.403

As part of a systematic review on popliteal entrapment
syndrome, four of the 44 included studies described pa-
tients with PVES. The median age was 28 years (range 27.6
e 43.6 years) with a female predominance (median 73%,
range 53% e 100%).402 PVES presents with symptoms and
signs typical of chronic venous hypertension in the absence
of venous reflux, venous obstruction, or primary calf pump
dysfunction, although it may ultimately lead to a DVT. The
popliteal compartment pressure may increase as shown in a
study in which with knee extension the median popliteal
compartment pressure in PVES patients was 53 cm H2O
(range 38 e 76) compared with 26 cm H2O (range 17 e 43)
in controls (p < .001). This study also found that BMI was
higher in patients with PVES (32 kg/m2, range 26e45.8)
compared with controls (28 kg/m2, range 19e31, p ¼ .050)
Obesity may increase the popliteal compartment pressure
while standing because of the presence of a larger popliteal
fat pad, compared with patients with a lower BMI.404

DUS, dynamic venography, and MRV are modalities to
diagnose PVES. At rest, the POPV shows no abnormalities,
unless there are signs of chronic venous injury. Provocation
with ankle movements (active ankle plantar flexion and
passive ankle dorsiflexion with full knee extension) during
imaging, should elicit evidence of POPV compression.

PVES can be treated conservatively (compression stock-
ings and leg elevation) or, for severe symptoms and/or signs
of venous hypertension, by decompressive surgery (fas-
ciotomy with or without musculotendinous section), with or
without POPV reconstruction.
5.8. Interventional treatment strategy for deep venous
pathology

The management strategy for patients with deep venous
disease can be divided into treatment(s) for those suffering
from obstruction, axial reflux (from CFV to POV or calf veins)
or a combination of obstruction and reflux (superficial and
deep) (Fig. 10). It is essential that attention is paid to the
presenting symptoms and signs (see subsection 5.3.1) and
ensuring that only patients with severe, disabling symptoms
and/or signs genuinely attributable to deep venous disease
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Patients with symptomatic chronic venous disease
and uni/bilateral deep venous pathology 

Obstruction 

No severe
symptoms/signs 

No
interventional

treatment
Class III C

Axial reflux from CFV to
POPV / calf veins

Combined obstruction and
reflux (superficial and/or deep)

Management based on careful patient selection, type of pathology and shared decision making

Interventional
treatment

(see Fig. 11)

Surgical repair of
valvular incompetence
by specialised surgeons

Class IIb B   

Treat
obstruction

Treat superficial
reflux  

If failure to
respond

Treat superficial
reflux

Class IIa C 

If failure to
respond

Interventional
treatment

(see Fig. 11)

Severe
symptoms/signs 

With
superficial reflux

Without
superficial reflux ±

Figure 10. Management strategy for patients with symptomatic deep venous obstruction, venous reflux, or a combination of both e general
overview. CFV ¼ common femoral vein; POPV ¼ popliteal vein.

Patients with deep venous obstruction and severe symptoms and signs – interventional treatment

Iliocaval and iliofemoral
obstruction

Endovascular treatment first
Class IIa B 

Indications for re-intervention:
  Acute in stent thrombosis, needing restoration of  patency
  Symptomatic in stent thrombus/stenosis
  Complications of  stenting, such as stent migration/fracture or contralateral thrombosis
  Residual obstructive disease that may compromise future stent patency       

Post-procedure surveillance
using duplex ultrasound

Class I C

Limited data to support
intervention 

Femoropopliteal obstruction

Surgical or hybrid procedure
only if suffering  from a VLU,

severe PTS or venous claudication
Class IIb C     

Management by a multidisciplinary team
Class I C

If  not possible

Guided by IVUS
Class IIa C

Figure 11. Management strategy for interventional treatment in patients with chronic venous disease of the
lower limbs and severe outflow obstruction. IVUS ¼ intravascular ultrasound; VLU ¼ venous leg ulcer; PTS ¼
post-thrombotic syndrome.
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are considered for intervention. Careful patient counselling
regarding long term risk and benefit are essential, particu-
larly in patients with PTS, in whom the results may be
worse.

Management strategies for patients with deep venous
obstruction are summarised in Fig. 11. Selecting a treat-
ment strategy is often challenging in patients with com-
bined deep venous obstructive disease and superficial
venous incompetence (with or without deep venous reflux).
There is little consensus in the literature regarding in which
order to treat these patients and therefore it is important to
tailor the treatment to each individual patient,405 and to
adequately discuss the pros and cons with the patient, as
part of a shared decision making process. There may be a
trend towards favouring treating deep venous outflow
obstruction first, followed by correction of superficial
venous reflux, but this can also be done in reverse order
(see subsection 6.5, in case of VLUs). Finally, deep venous
reflux should be treated only in patients who fail to respond
to the above two interventions.406

Broadly, failure of stenting can be divided into three
categories: technical, haematological, and flow related.
When considering why a stent has failed, this serves as a
framework to allow for correction and ultimately achieve-
ment of the goal of long term patency. Technical failure is
probably the single largest cause of early stent failure. In
the majority of cases, failure is a result of inadequate inflow
treatment by not extending the stent caudally enough to
manage disease in the CFV or not extending the stents
cranially enough to treat outflow disease. Failure may also
occur as a consequence of stent fracture. In these cases,
stent extension or relining may be required.

Antithrombotic strategies are vital after stent placement
to reduce the risk of early stent thrombosis, although there
is no consensus as to the optimal regimen. This is especially
important in the context of acute and chronic post-
thrombotic disease.2 Although the importance of anti-
coagulation may be less in patients with NIVL, early stent
thrombosis has still been reported, and these patients also
need to be provided with a plan for anticoagulation or
antiplatelets. In patients with stent thrombosis, evaluation
of patient compliance with anticoagulation and an assess-
ment of anticoagulation adequacy is vital, especially if re-
intervention is performed.

Flow is the single most difficult factor to account for, and
in many respects, this becomes more of an issue of patient
selection. It is increasingly apparent from data analysis that
patients with normal inflow to the CFV and good flow into
the stents are more likely to do well regardless of the length
of the stent cranial to this.371 The remaining options for
improving inflow are to consider an endophlebectomy and
AVF or a stent extension into a single inflow vein.

Finally, only those patients with extensive axial deep
venous incompetence and severe persistent symptoms and
signs, in whom all previous treatment strategies have failed,
eventually may be referred to a specialised centre, for
surgical repair of valvular incompetence.
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6. MANAGEMENT OF VENOUS ULCERATION

6.1. General principles

Active VLU is the most severe manifestation of CVD, clas-
sified as CEAP clinical class C6. There may be multiple
contributing factors (including venous reflux, outflow
obstruction, calf muscle pump failure, and obesity) causing
chronic venous hypertension. VLUs represent a considerable
economic burden on healthcare services. The prevalence of
VLU is around 1% of the population, rising to 3% for those
> 80 years of age.407 Up to 93% of VLUs will heal in 12
months, with 7% remaining unhealed after five years,408

although real world outcomes are likely to be inferior.
Furthermore, the recurrence rate within three months after
wound closure is as high as 70%.409,410 Therefore, well
organised services and cost effective treatment strategies
are needed to prevent VLU, facilitate healing when they
occur and prevent recurrence.411

6.1.1. Specialist care. In recent years, the trend towards a
multidisciplinary approach to chronic wound care has led to
better diagnostic procedures and clinical outcomes.412 The
introduction of a systematic approach to wound manage-
ment in 2003, known as the “TIME” (Tissue, Infection/
inflammation, Moisture balance and Edge of wound)
concept, has been considered a potentially useful
tool.413,414 Despite a lack of RCTs, the TIME principles are
widely adopted for the treatment of VLUs.

6.1.2. Pain control. Pain is a significant complaint for pa-
tients with VLUs. Patients most commonly describe wound
related background pain and pain related to dressing
changes and wound procedures.415 A pain assessment
should include location, severity, quality/characteristics,
frequency, and timing. Triggers, effective relievers, and the
impact of pain on QoL and functional ability should also be
recorded. There are several pain assessment tools in use but
the visual analogue scale (VAS) is the most often applied.411

A recent meta-analysis of 36 publications showed that the
prevalence of wound related background pain in patients
with VLUs (from 10 studies) was 80% (95% CI 65% e 92%)
and the mean pain intensity score (from 27 studies) was 4
(95% CI 3.4 e 4.5) on a 0 e 10 VAS scale.416 A systematic
review found no trials evaluating interventions for persis-
tent pain in VLU patients.417 However, a eutectic mixture of
local anaesthetic (EMLA cream) was found to be superior to
placebo in controlling pain during wound debridement
(mean difference �20.65 on a 100 mm VAS, 95% CI �12.19
e �29.11). In terms of general principles, the three step
analgesic ladder developed by the World Health Organiza-
tion for management of cancer and chronic pain is an
effective approach.415

6.1.3. Antibiotics and antiseptics. Colonisation of VLUs by
bacteria is common and of little clinical significance, but the
presence of infection may delay ulcer healing. Systemic
antibiotics and topical antibiotics or antiseptics have been
proposed for treatment of clinical infection in VLUs. The
evidence from a Cochrane review suggests that routine use
rgery (ESVS) 2022 Clinical Practice Guidelines on the Management of Chronic
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of systemic antimicrobials is not beneficial for VLUs.418 In
terms of topical preparations, there is no evidence to sup-
port the efficacy of topical antibiotics. Therefore, the prac-
tice of taking routine bacteriological swabs from leg ulcers is
not recommended. The pooled estimate from 11 RCTs
showed that more VLUs healed when treated with topical
cadexomer iodine (an antiseptic) compared with the stan-
dard care at four to 12 weeks (RR 2.17, 95% CI 1.30 e 3.60).
Systematic reviews have also suggested that silver dressings
(with recognised antimicrobial effects) may increase the
probability of VLU healing (RR 2.43, 95% CI 1.58 e 3.74),419

although further studies evaluating time to complete
wound healing (rather than healing rate) are needed.420

6.1.4. Mobilisation and physical therapy. The aim of
mobilisation and physical therapy in patients with VLUs is to
decrease venous hypertension and oedema (see subsection
3.1). This can be achieved through activation of the calf
muscle pump by specific exercises of the ankle or by
biomechanical stimulation of the calf muscle pump.
Although beneficial in principle, studies demonstrating
improved VLU healing or reduction of recurrence rate with
exercise or specific physical therapy are scarce.

6.1.5. Comorbidities. Patients with VLUs are often elderly
and co-existent comorbidities are common.421 Ankle stiff-
ness (resulting in calf muscle pump failure) and obesity are
common causes of venous hypertension (see subsections
3.1 and 8.2.1, respectively). Optimisation of systemic
medical issues should be considered to promote wound
healing. The presence of lower extremity atherosclerotic
disease is particularly relevant, so a basic assessment of
arterial status (continuous wave Doppler, to measure ankle
pressure and ABI) should be performed. An ABI > 0.8 may
be considered as normal and allows commencement of full
compression therapy.422 In patients with diabetes and
incompressible arteries, evaluation using arterial DUS or toe
pressure may be required to exclude arterial disease.
Modified compression may be beneficial in patients with
mixed arterial and venous ulceration (see subsection 6.3.3).

Recommendation 67 Unchanged
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For patients with active venous leg ulceration without
infection, the use of local or systemic antibiotics to improve
ulcer healing is not recommended.
Class
 Level
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 O’Meara et al. (2014)418
Recommendation 68 New
For patients with active leg ulceration, objective arterial
assessment is recommended.
Class
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I
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6.2. Wound care

Chronic wound care should be delivered by appropriately
trained specialist nurses or wound care professionals,
working as part of a multidisciplinary team. Evaluation of a
VLU should include location (gaiter area, malleolar area),
ulcer size (depth), amount and type of exudate (mild to
severe), appearance of the ulcer bed (irregular in shape),
condition of the wound edge (attached, rolled), signs of
clinical infection, and changes to the surrounding skin.423

Wound bed preparation aims to convert the biology of a
chronic wound to that of an acute healing wound.

6.2.1. Debridement. Wound debridement describes the
removal of necrotic tissue, debris, or foreign bodies from a
wound.424 It should be preceded by wound cleansing,
defined as the “removal of surface contaminants, bacteria
and remnants of previous dressings from the wound surface
and its surrounding skin”.425 Methods for wound debride-
ment include:

� surgical/sharp debridement
� mechanical debridement (washing solutions, whirlpool
therapy, wet to dry dressings, ultrasound assisted
debridement and lavage)

� enzymatic debridement (topical application of enzymes
breaks down the tissue attaching necrotic tissue to the
wound bed)

� autolytic debridement (application of dressings
facilitates development of the body’s own enzymes to
rid a wound of necrotic tissue)

� biosurgical debridement (sterile larvae).

A Cochrane review identified 10 RCTs involving 715 par-
ticipants with VLUs and several debridement strategies
were studied.426 The authors concluded that there was
limited evidence that active debridement of a VLU has a
significant impact on healing. However, this conclusion was
based on low quality (and quantity) evidence, so larger
trials are required.

6.2.2. Dressings and topical agents. A large number of
types of wound dressings are in current use for VLUs. A
recent Cochrane review and network meta-analysis
included 59 RCTs (5 156 participants) and concluded that
more research is needed to evaluate whether VLU healing is
improved by any particular dressings or topical agents.419

Similarly, another Cochrane review including 12 studies of
protease modulating matrix treatment concluded that the
quality of evidence was too low to demonstrate whether
ulcer healing or adverse events are influenced by this local
treatment.427 Despite this, specific dressings are likely to be
useful in management of specific wound characteristics
(such as excessive exudate). There is a lack of reliable evi-
dence supporting the use of hyperbaric oxygen therapy to
improve VLU healing.428
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6.2.3. Other wound therapies
6.2.3.1. Therapeutic ultrasound. A Cochrane review has
been updated recently and 11 studies were included with
969 participants.429 It remains unclear whether therapeutic
ultrasound (either high or low frequency) improves VLU
healing, and the review authors suggest that any effect is
likely to be small.
6.2.3.2. Electromagnetic therapy. The effects of electro-
magnetic therapy (EMT) on VLU were studied in three RCTs
involving a total of 94 patients. All the trials compared the
use of EMT with sham EMT. Meta-analysis of these trials
was not possible because of heterogeneity so the effects of
EMT have yet to be established through high quality
RCTs.430

6.2.3.3. Negative pressure wound therapy. There is no RCT
evidence of the effectiveness of negative pressure wound
therapy as a primary treatment for VLU. There is some ev-
idence that the treatment may reduce time to healing as
part of a treatment that includes a punch skin graft trans-
plant. However, the applicability of this finding may be
limited by the very specific context in which negative
pressure wound therapy was evaluated.431
6.3. Compression

Compression therapy is the mainstay of conservative VLU
treatment, as it is effective in compressing leg veins and
soft tissues, improving venous haemodynamics, and there-
fore reducing the effects of venous hypertension.
Compression therapy has been shown unequivocally to
improve VLU healing compared with no compression,432

and to reduce pain.433

6.3.1. Compression materials. Compression for VLU treat-
ment can be applied by means of ECS, superimposed ECS,
elastic bandages and IB, ACG, and IPC (see subsection 3.2).
Superimposed ECS are mainly used for small VLUs (area < 5
cm2). The inner stocking keeps the ulcer dressing in place
and is removed only at dressing changes. It can be worn day
and night, as the sustained low pressure of 20 mmHg is well
tolerated, even in the supine position. The second stocking
exerting 20 e 25 mmHg is worn on top of the inner stocking
during the daytime. The complete kit exerts a pressure of
around 40 mmHg in the supine position rising to almost 50
mmHg in upright position, which is useful to promote VLU
healing. Inelastic bandages are mostly applied as multi-
component, multilayer bandages, which are superimposed.
This makes the final bandage totally inelastic, according to
objective measurements. The best indicator of the elastic
characteristics of a compression system is the “static stiff-
ness index” (SSI), which is obtained by calculating the dif-
ference between standing and supine pressure (in
mmHg).434 The SSI of IB is always > 10 mmHg, while elastic
material shows a SSI < 10 mmHg. The SSI of the so called
“four layer” bandages (consisting of four elastic bandages)
appeared to be in the range of IB (> 10 mmHg).435 This is
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mainly because of the friction produced by superimposing
the four components of this multicomponent, multilayer
bandage (resulting in more than 10 layers if applied
properly).

In recent years, ACG have increased in popularity, also for
patients with VLU, and could represent an increasingly inter-
esting option for the future. ACG are manufactured with in-
elastic material and are similar to IB in terms of pressure and
stiffness. While applying ECS, superimposed ECS or ACG is
relatively simple, wrapping IB in the correct way providing the
necessary strong pressure is not easy.436 For IB, the
compression pressure is not determined by the material, but
depends on the stretch applied during bandaging and on how
the different turns are superimposed.

6.3.2. Haemodynamic and clinical effects in patients with
venous leg ulceration. Inelastic materials have been shown
to be more effective than elastic materials in reducing
venous reflux and increasing venous pump function,
thereby improving venous haemodynamics.437 Inelastic
compression by multicomponent, multilayer bandages or
ACG, exerting a high pressure � 40 mmHg,438e440 should be
applied in VLU treatment. In small VLUs, superimposed ECS
may be a good alternative, as was obvious from a large RCT,
including 457 participants with VLU, randomised between
superimposed ECS and four layer bandage.440 In this study,
the median ulcer area was small (3.9 cm2, interquartile
range [IQR] 1.6, 8.7) and the median ulcer duration was four
months (IQR 2, 11 months). Median time to ulcer healing
was 99 days (95% CI 84 e 126) in the superimposed ECS
group and 98 days (95% CI 85 e 112) in the bandage group.

ACG can be applied with high pressure and high stiffness
and are haemodynamically very effective as they are able to
maintain their compression pressure. When compared with
IB, ACG were demonstrated to be even more effective for
VLU healing.441,442 ACG are also more cost effective and
have the advantage of allowing self management.442

IPC increases VLU healing compared with no compression
but was not shown to be more effective than other
compression modalities when used as single treatment.
There is limited evidence, based on a small RCT, demon-
strating that IPC may improve the VLU healing rate when
used in addition to standard compression.443 In clinical
practice, IPC is used in VLU treatment as a single treatment
or in association with other kinds of compression. It is
mainly indicated when other compression methods cannot
be applied because of problems with patient compliance or
because they fail to improve VLU healing.

6.3.3. Treatment of mixed venous and arterial ulcers. In
about 15% e 20% of VLU, the patients also suffer from
arterial disease of the affected leg, with an ABI < 0.8.444,445

The role of compression therapy for patients with ABI < 0.8
is controversial as there is thought to be a greater risk of
iatrogenic skin damage with the use of compression therapy
rgery (ESVS) 2022 Clinical Practice Guidelines on the Management of Chronic
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in the presence of arterial disease. However, it has been
demonstrated that modified compression therapy, using
short stretch material with a pressure � 40 mmHg, is very
effective in obtaining healing of a mixed ulcer, provided the
absolute value of the ankle pressure is > 60 mmHg, the toe
pressure > 30 mmHg and the ABI > 0.6 (see contraindi-
cations for compression, Table 7). If these conditions are
respected, mixed ulcers eventually heal, although with
some delay compared with VLUs.446,447 Close clinical su-
pervision is mandatory when using compression therapy in
patients with mixed arterial and venous disease and
compression should be discontinued immediately if ulcer-
ation deteriorates or if the leg is very painful after applying
the bandage. For an ankle pressure < 60 mmHg, a toe
pressure < 30 mmHg, or an ABI < 0.6, sustained
compression therapy should be avoided in most cases and
arterial revascularisation should be considered.444

6.3.4. Prevention of ulcer recurrence. For the majority of
VLU patients, correction of superficial venous incompetence
(see subsection 6.4) and/or underlying deep venous pa-
thology (see subsection 6.5) are essential tools to prevent
VLU recurrence. Alternatively, a conservative approach,
consisting of compression therapy using below knee ECS
may be useful to prevent ulcer recurrence. The higher the
compression pressure, the lower the ulcer recurrence
rate;448 however, it should also be acknowledged that the
higher the pressure, the lower the compliance.90 It has been
reported that the lowest VLU recurrence rates were seen in
patients who were compliant with hosiery regardless of the
compression level.449
Recommendation 69
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Unchanged
For patients with active venous leg ulceration, compression
therapy is recommended to improve ulcer healing.
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Recommendation 70 Changed
For patients with active venous leg ulceration, multilayer or
inelastic bandages or adjustable compression garments,
exerting a target pressure of at least 40 mmHg at the ankle,
are recommended to improve ulcer healing.
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 Level
 References
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Dolibog et al. (2014),439

Mosti et al. (2020)442
Recommendation 71 New
For patients with active venous leg ulceration, superimposed
elastic compression stockings exerting a target pressure up to
40 mmHg at the ankle should be considered for small and
recent onset ulcers.
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For patients with active venous leg ulceration, with ankle
pressure less than 60 mmHg, toe pressure less than 30
mmHg, or ankle brachial index lower than 0.6, sustained
compression therapy is not recommended.
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Recommendation 73 Unchanged
For patients with active venous leg ulceration, intermittent
pneumatic compression should be considered when other
compression options are not available, cannot be used, or
have failed to promote ulcer healing.
Class
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 Dolibog et al. (2014),439 Alvarez
et al. (2020)443
Recommendation 74 New
For patients with a mixed ulcer caused by coexisting arterial
and venous disease, modified compression therapy under
close clinical supervision, with a compression pressure less
than 40 mmHg may be considered, provided the ankle
pressure is higher than 60 mmHg.
Class
 Level
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 Mosti et al. (2016),446 Stansal
et al. (2018)447
Recommendation 75 New
For patients with healed venous leg ulceration, long term
compression therapy should be considered to reduce the
risk of ulcer recurrence.
Class
 Level
 References
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 Clarke-Moloney et al.
(2014),449 Milic et al.
(2018)448
6.4. Treatment of superficial venous incompetence

6.4.1. Rationale for superficial venous interventions in
venous ulceration. Chronic venous hypertension is
accepted as the underlying pathophysiological cause of the
skin damage that results in VLU with several potential
contributing factors. General measures such as effective
compression and elevation are important and should be
advised wherever possible. However, superficial venous
reflux is a very common finding and is usually an important
factor contributing to venous skin damage, even in the
presence of other pathologies. Several RCTs have demon-
strated clinical advantages (improved VLU healing and
reduced recurrence) with treatment of superficial venous
reflux in patients with VLU.451,452 There is a clear logic to
treatment of the underlying cause of the chronic venous
hypertension. Randomised studies have shown that
improved outcomes after treatment of superficial reflux are
seen, even when concomitant deep venous reflux is
ic
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present, indicating that deep reflux should not be consid-
ered a contraindication to superficial venous
intervention.451,452

6.4.2. Timing of interventions. For patients with VLUs and
superficial venous reflux, it would seem logical to address
the underlying pathophysiology as soon as possible to
deliver maximum clinical benefit. However, the evidence to
support this rational strategy has been lacking until
recently. In the multicentre “Early Venous Reflux Ablation”
(EVRA) study, 450 participants with VLUs (between six
weeks and six months duration) and superficial venous
reflux were randomised to compression with early endo-
venous reflux ablation within two weeks, or compression
with deferred ablation of superficial reflux, once the ulcer
had healed. Early endovenous ablation accelerated VLU
healing with 24 week healing rates of 85.6% and 75.4% in
early and deferred intervention groups, respectively (p <
.001).451 These findings suggest that prompt ablation of
superficial reflux reduces venous hypertension over and
above compression therapy alone. Long term findings
showed that overall ulcer recurrence was lower in the early
intervention group.453 It should be noted that patients in
the EVRA trial had ulcers of less than six months duration
and trial participants had a high level of compliance with
compression therapy, which is not usually the case in real
world practice. However, most would argue that for pa-
tients with chronic VLU of greater than six months duration,
or those unable to tolerate compression therapy, aggressive
and early ablation of the underlying pathological reflux is
even more important.

Other RCTs have also evaluated the clinical benefits of
superficial venous intervention in patients with VLU. In the
ESCHAR trial (Effect of Surgery and Compression on Healing
and Recurrence trial), 500 patients with active, or recently
healed, VLU were randomised to compression alone, or
compression with open superficial venous surgery. Surgical
interventions were performed at a median of seven weeks
post-randomisation and, although there was no difference
in VLU healing rates, lower VLU recurrence rates were seen
in the intervention group (four year VLU recurrence rates of
31% vs. 56%). Other studies including patients with VLU,
e.g.; the Dutch SEPS319,454 and USABLE455 trials, also
demonstrated excellent outcomes after intervention for
superficial reflux, although there were no statistically sig-
nificant benefits when compared with compression alone.

In many healthcare systems, VLU care is delivered mainly
in primary care settings, without easy or prompt access to
tools for assessment or treatment of venous disease.
Therefore, a pragmatic approach should be adopted where
assessment and ablation of superficial venous reflux are
performed as quickly as possible, and ideally within two
weeks.
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6.4.3. Choice of superficial venous intervention. As
described in Chapter 4, there are a large number of
endovenous and surgical treatment modalities for the
ablation of refluxing superficial veins. In the ESCHAR trial,
traditional superficial venous surgery (including SFJ/SPJ
ligation alone) were used. In the Dutch SEPS trial, a com-
bination of open surgery and SEPS were performed. In
recent years, open surgical interventions have been su-
perseded by endovenous interventions. These minimally
invasive procedures, performed using tumescent anaes-
thesia alone, can be used for the entire population with
VLUs. In the EVRA study, only endovenous ablation pro-
cedures (thermal ablation, non-thermal ablation or UGFS)
were allowed. The choice of modality was left to the
discretion of the treating physician. Subgroup analyses
showed similar healing improvements irrespective of the
modality. Therefore, selection of endovenous intervention
should be guided by physician skill/experience and patient
choice (see subsection 4.6).

The management of incompetent PVs in patients with
VLUs is a source of considerable controversy and variation
in practice (see subsection 4.6.6). It is common to identify
pathological PVs in limbs with C6 disease, usually in com-
bination with truncal saphenous reflux. In the ESCHAR trial,
the superficial venous intervention targeted the truncal
saphenous reflux only. In the EVRA study, no specific
perforator interventions were performed, although most
participants were treated with UGFS, so some perforators
may have been ablated indirectly. There are no RCTs
demonstrating additional benefit from concomitant PV
intervention, although persisting incompetent PVs were
associated with recurrent ulceration in one study with 10
years follow up.454 To date, the experience with endove-
nous treatment of PV incompetence (mainly of PVs close to
the diseased skin), in combination with truncal thermal
ablation, remains limited in patients with VLU.253,261

Although there may be a pragmatic logic to aggressive
intervention for incompetent PVs, such interventions may
be challenging, evidence for the additional benefit of PV
ablation (over and above truncal ablation) is weak and
previous guidelines only offer minor support for such an
approach.383

6.4.4. Treatment of the sub-ulcer venous plexus. The
frequent presence of a leash of small, incompetent tribu-
taries under a VLU has led to the hypothesis that this plexus
of veins plays an important role in transmitting the venous
hypertension to the soft tissues and skin, directly contrib-
uting to ulceration. Ablation of this venous plexus using
foam sclerotherapy has been proposed as a logical
approach and has been used in isolation,456e458 or in
combination with saphenous vein ablation proced-
ures.451,459 Even if UGFS of the sub-ulcer venous plexus is a
commonly used approach in clinical practice, well
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lar Surgery, https://doi.org/10.1016/j.ejvs.2021.12.024



ESVS 2022 Clinical Practice Guidelines on the Management of CVD of the Lower Limbs 57
performed studies clearly demonstrating its additional
benefit are lacking.

Recommendation 76 New
Please cite this article as: De Maeseneer
Venous Disease of the Lower Limbs, Eu
For patients with active venous leg ulceration and superficial
venous incompetence, early endovenous ablation is
recommended to accelerate ulcer healing.
Class
 Level
 References
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Recommendation 77 New
For patients with superficial venous incompetence and
healed venous leg ulceration, treatment of the incompetent
veins is recommended to reduce the risk of ulcer recurrence.
Class
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 References
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 Gohel et al. (2007),452 Gohel
et al. (2020)453
Recommendation 78 New
For patients with active venous leg ulceration, ablation of the
sub-ulcer venous plexus using ultrasound guided foam
sclerotherapy should be considered as part of the treatment
strategy.
Class
 Level
 References
 ToE
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 Bush et al. (2010),456 Bush
et al.
(2013),457 Kamhawy et al.
(2020)458
Recommendation 79 New
For patients with superficial venous incompetence and active
or healed venous leg ulceration, treatment of incompetent
superficial veins is recommended, even in the presence of
deep venous incompetence.
Class
 Level
 References
 ToE
I
 A
 Gohel et al. (2007),452 Gohel
et al. (2018)451
Recommendation 80 New
For patients with active venous leg ulceration as a result of
superficial venous incompetence and perforating vein
incompetence close to the ulcer, concomitant treatment of
both truncal reflux and incompetent perforators may be
considered.
Class
 Level
 References
 ToE
IIb
 C
 Abdul-Haqq et al. (2013),253

van Gent et al. (2015),254

Gibson et al. (2020)261
6.5. Treatment of deep venous pathology

Patients with VLUs may have either superficial or deep vein
pathology, or a combination of both. It is important that in
patients with VLUs both the superficial and the deep
venous system are examined, and the latter is checked for
r Vascular Su
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reflux as well as obstruction. This examination should not
only involve the legs, but also the pelvic and abdominal
veins (see Chapter 2 and Fig. 5).

Treatment of the deep veins consists of correcting
obstruction or reflux. Iliocaval and iliofemoral obstruction can
be corrected with endovascular or open surgical interventions
(see subsection 5.3). Surgery to correct deep vein reflux is
performed more rarely (see subsection 5.4). Available data on
VLUs do not describe the involvement of each system sepa-
rately, and iliocaval venous imaging has often not been per-
formed. Also, there is conflicting evidence regarding the
relative role of obstruction and reflux as PTS predictors.460 In
patients with VLUs with reflux in addition to iliocaval and/or
iliofemoral obstruction, it is therefore difficult to determine
the best treatment strategy.

A prospective cohort of 192 patients with VLUs were
treated by the following algorithm: 1) incompetent saphe-
nous vein ablation only if the vein diameter was � 5 mm
and no features of iliac vein obstruction, 2) iliac vein stenting
plus saphenous ablation if the vein diameter was < 5 mm or
features of iliac vein obstruction were considered dominant,
3) iliac vein stenting only if there was no saphenous reflux
and demonstrated iliac vein obstruction. Residual deep
reflux was not treated. Long term VLU healing at five years
was overall 75%, with no differences between the three
groups. Residual reflux did not influence VLU healing.405 In a
retrospective cohort, patients with C1 e C6 disease and
both CIV compression and superficial venous incompetence
were offered iliac vein stenting plus EVLA. In 121 patients,
combination treatment was performed, while 86 patients
refused a stent and served as controls. They were treated
with EVLA only. During a mean follow up of 5.9 years, in the
stent plus EVLA group, a VLU was present in 15.7% before
and in 2.0% of patients after treatment (p ¼ .001). In the
EVLA only group, this was 12.8% before and 5.9% after
treatment (p¼ .15).359 There is one RCT comparing iliac vein
stenting with conservative treatment. In this study, 51 pa-
tients with a > 50% stenosis on IVUS were randomly
assigned to treatment with a stent or conservative treat-
ment. This RCT did not specifically study patients with VLUs
but included patients with C3 e C6 disease and hence there
were too few patients with C6 disease to draw firm con-
clusions.356 In a systematic review consisting of no RCTs, and
all but two retrospective studies, 3 812 stented limbs from
23 studies were analysed. The VLU healing rate was 71% in
the stented limbs.355 There are no data on the effect of
surgery for DVI with respect to VLU healing.

Recommendation 81 New
rg
la
ery (ESVS) 2022 Clinical Practice Guid
r Surgery, https://doi.org/10.1016/j.ej
For patients with active or healed venous leg ulceration and
iliac vein outflow obstruction, venous stenting should be
considered.
Class
 Level
 References
elines on the Management of Ch
vs.2021.12.024
ToE
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 B
 Raju et al. (2013),405 Yin et al.
(2015),359 Williams et al.
(2020)355
ronic
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6.6. Pharmacotherapy

The effects of VADs on venous symptoms and oedema were
discussed in Chapter subsection 3.3. Some of these drugs
have also been investigated in VLU treatment. MPFF was
assessed in a meta-analysis, which demonstrated a statis-
tically significantly higher chance of VLU healing at six
months, which was 32% more frequent in patients treated
with MPFF as an adjunctive treatment compared with
compression and local therapy alone.461 Similar results
were reported by a 2013 Cochrane review, which reported a
risk ratio of 1.37 for VLU healing and also better ulcer area
reduction in two RCTs;462 however, some methodological
issues were detected.

Hydroxyethylrutosides (HR) were evaluated by three
placebo controlled RCTs as an adjunctive treatment
compared with compression and wound care alone, corre-
sponding to a pooled risk ratio of 1.7 for VLU healing.462

Meta-analysis of three sulodexide RCTs suggested an in-
crease in the proportion of VLUs completely healed with
sulodexide as an adjuvant to compression therapy and
wound care compared with compression and wound care
alone (rate of complete healing with sulodexide 49%
compared with 30% with local treatment alone; risk ratio
1.66).463 In a systematic review, pentoxifylline was found to
promote VLU healing compared with placebo or no treat-
ment in terms of complete VLU healing, or ulcer improve-
ment > 60% (risk ratio 1.70).464

Recommendation 82 Unchanged
Please cite this article as: De Maeseneer MG et al., European S
Venous Disease of the Lower Limbs, European Journal of Va
For patients with active venous leg ulceration, micronised
purified flavonoid fraction, hydroxyethylrutosides,
pentoxifylline, or sulodexide should be considered, as an
adjunct to compression and local wound care to improve
ulcer healing.
Class
 Level
 References
 ToE
IIa
 A
 Coleridge-Smith et al.
(2005),461 Jull et al. (2012),464

Scallon et al. (2013),462

Wu et al. (2016)463
6.7. Management strategy for patients with venous leg
ulceration

The management of VLU patients requires multidisciplinary
care, optimally coordinated between primary and secondary
healthcare, to address underlying chronic venous hyperten-
sion and optimise other factors contributing to poor wound
healing. In the first place, treatment should try to reduce the
impact of underlying risk factors such as poor mobility, ankle
stiffness, and in particular obesity, by encouraging exercise
and weight loss (see subsections 3.1 and 8.2.1, respectively).
Themain management strategies discussed in this chapter are
summarised in two flowcharts (Figs. 12 and 13). Where
possible, the pathophysiological cause of the venous hyper-
tension should be treated.Where this is not feasible, effective
compression and elevation should be optimised to counter
the venous hypertension. Assessment and treatment should
ociety for Vascular Su
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be customised for each patient taking into account their
preference. However, the key principles can be summarised
as:

� Appropriate model of care (experienced multidisciplinary
team, with good links between primary care and
specialist services)

� Early assessment and wound bed preparation
� Effective compression therapy (to promote ulcer healing
and reduce recurrence risk)

� Prompt intervention for superficial venous reflux (within
two weeks using endovenous modalities)

� Consideration of deep venous intervention in
appropriate cases

� Pain management
� Consideration of adjuvant pharmacotherapy.

A major challenge for VLU care is to make sure that the
model of care is appropriate to ensure prompt and
adequate management across primary and secondary care
settings. Traditionally, leg ulcer care has been the domain of
undersupported community nursing teams, without ready
access to venous diagnostics, endovenous procedures, or
other advanced wound care therapies. An important
component should be VLU prevention strategies, primarily
by ensuring that those patients with recently healed VLUs
(and therefore at high risk of recurrence) are well educated
in VLU prevention strategies (e.g., about the importance of
compliance with ECS) and have appropriate treatment of
CVD.

Healthcare professionals involved in VLU care also have
an important role in educating patients, community nurses,
and primary and secondary care healthcare professionals to
ensure that patient care is aligned with best practice.
7. MANAGEMENT OF PELVIC VENOUS DISORDERS
CAUSING VARICOSE VEINS

7.1. General principles and classification

This chapter mainly discusses the management of patients
with VVs and gonadal (ovarian or testicular) vein/IIV reflux,
being part of the larger group of patients with PeVD. His-
torically the nomenclature for PeVD has been unclear.
Terms such as “May-Thurner”, “pelvic congestion”, and
“nutcracker” syndromes, often failed to recognise the cor-
relation between pelvic symptoms and their underlying
pathophysiology. Recently, the American Vein and
Lymphatic Society developed a new classification instru-
ment for PeVD.465 This instrument, has been called the
“SVP classification” for PeVD and includes three main do-
mains: Symptoms (S), Varices (V), and Pathophysiology (P),
occurring in four anatomical zones of the abdomen and
pelvis (Fig. 14). For patients with VVs and related symptoms
of pelvic origin, this new SVP classification will be used in
future research, in conjunction with CEAP.

7.1.1. Primary sources of incompetence. PVI can originate
from the left or right gonadal vein (ovarian or testicular
rgery (ESVS) 2022 Clinical Practice Guidelines on the Management of Chronic
lar Surgery, https://doi.org/10.1016/j.ejvs.2021.12.024
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Figure 12. Management strategy for patients with active venous leg ulceration of CEAP (Clinical Etiological Anatomical Pathophysiological
classification) clinical class C6.

Treatment of  superficial reflux and compression in patients with healed or active venous leg ulceration (C5 or C6)
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Figure 13. Superficial vein treatment modalities and compression therapy in patients with healed or active venous leg ulceration of CEAP
(Clinical Etiological Anatomical Pathophysiological classification) clinical class C5 and C6 e details of general management strategy, outlined
in Fig. 12. *Compression for mixed arterial and venous ulcers only if systolic ankle pressure >60 mmHg. UGFS ¼ ultrasound-guided foam
sclerotherapy; ECS ¼ elastic compression stockings; ACG ¼ adjustable compression garments.
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vein), from the left or right IIV, or from a combination of
these veins. Incompetent pelvic veins can be connected
with perineal or vulvar veins, with veins of the proximal
thigh, or with the sciatic vein, causing lower limb VVs.

7.1.2. Associated pathologies. PVI can be secondary to
compression of the left CIV by the right common iliac artery
Please cite this article as: De Maeseneer MG et al., European Society for Vascular Su
Venous Disease of the Lower Limbs, European Journal of Vascular and Endovascu
(previously known as “May-Thurner syndrome”), which can
cause flow reversal (reflux) in the left IIV, resultant pelvic
venous hypertension, and subsequently VVs of the lower
limb, with or without pelvic symptoms. Extrinsic compres-
sion may also be caused by endometriosis, or a tumour
mass. Similar pressure and flow patterns may be seen
frequently in cases of post-thrombotic iliac obstruction.
rgery (ESVS) 2022 Clinical Practice Guidelines on the Management of Chronic
lar Surgery, https://doi.org/10.1016/j.ejvs.2021.12.024
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Figure 14. The four anatomical zones 1e4 of the female abdomen
and pelvis, where the ‘SVP’ classification for pelvic venous disorders
can be applied. Symptoms (S), Varices (V), and Pathophysiology (P)
are described related to these four anatomical zones. R ¼ right; L ¼
left. Reproduced with permission from Meissner et al., 2021.465
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Another rare venous compression entity, namely left renal
vein (LRV) compression may also occur (previously known
as “nutcracker syndrome”), in which the LRV is compressed
between the aorta and the superior mesenteric artery,
resulting in increased venous pressure, which may be
relieved through perirenal collaterals and/or the left
gonadal vein, with reflux into the pelvis and beyond.466
7.2. Clinical presentation and investigations

7.2.1. Clinical presentation. PeVD caused by PVI with or
without associated pathologies may clinically manifest
through pelvic symptoms, especially chronic pelvic pain
(CPP), dyspareunia or prolonged post-coital ache, lower
extremity VVs and/or vulvar VVs, lower extremity pain and/
or swelling, and left flank pain and/or haematuria.467

In women, according to a systematic review by the World
Health Organization, the prevalence of CPP, characterised by
non-cyclic pain lasting for at least six months, ranged from
4% to 43%, based on 18 studies including 299 740
women.468 Pelvic venous disorders accounted for 16% e
31% of these cases. The other common causes of CPP
include a wide range of gynaecological disorders, especially
endometriosis, pelvic inflammatory disease, adhesions,
adenomyosis, and also irritable bowel syndrome, interstitial
cystitis, musculoskeletal and neurological problems, often
with overlapping symptoms in individual patients.465,469 All
these alternative pathologies should be ruled out before
correlating CPP with PeVD.

Compression of the CIV and the LRV causing � 50% area
reduction, may be present in 25% e 33% and 51% e 72% of
Please cite this article as: De Maeseneer MG et al., European Society for Vascular Su
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the general population, respectively. Although most pa-
tients are asymptomatic, some may develop CPP, leg
oedema, venous claudication, VLU (in cases of CIV
compression) or left flank pain and/or haematuria (in cases
of LRV compression).465

Pelvic venous hypertension can have different pelvic
floor escape points (perineal, inguinal, obturator, clitoral,
inferior gluteal and superior gluteal) and cause either
atypical lower extremity and vulvar VVs or more typical
saphenous truncal incompetence (GSV, AASV, SSV) and
related VVs. In a large study of patients with symptoms
and signs of CVD in 835 limbs, the frequency of non-
saphenous reflux according to DUS was 10% and in one
third of the latter group this was a result of PVI, which
results in an estimated frequency of 3.4%.470 This may be
higher during pregnancy and in patients with persistent or
recurrent VVs after previous treatment. Among patients
presenting with VVs resulting from PVI, CPP has been
reported in < 10%.467

Vulvar VVs can also be the result of reflux arising from
the SFJ through an incompetent superficial or deep external
pudendal vein, especially in pregnant women.471

In men, VVs of the lower extremity or the scrotum can
also be associated with PVI. They are mainly caused by IIV
incompetence through obturator or internal pudendal
tributaries, or to testicular vein reflux through the inguinal
canal. However, they can also be related to SFJ incompe-
tence and external pudendal vein reflux.339

7.2.2. Investigations. To investigate VVs potentially resulting
from PVI, a usual full leg DUS of lower extremity veins in the
upright position is necessary as well as transperineal DUS
for evaluation of pelvic escape points.50,470 Visualisation of
the SFJ is obviously important, as its incompetence can be
the reason for vulvar VVs. On the other hand, in patients
with vulvar VVs or recurrent VVs after previous treatment,
the presence of a competent SFJ may suggest underlying
PVI.

Whenever PeVD are suspected, DUS of pelvic veins
(abdominal and/or transvaginal) should be the first line
investigation.
7.2.2.1. Transvaginal ultrasound. Transvaginal ultrasound
(TVUS) is a non-invasive diagnostic method for PeVD. The
vaginal approach reduces the distance between the probe
and the pelvic structures, enabling the use of higher fre-
quencies and providing better resolution and image quality
than with transabdominal DUS.472 If TVUS is performed in
an upright position, it is useful in demonstrating pelvic
varicoceles and in the differential diagnosis of CPP. It
allows haemodynamic assessment of pelvic vein reflux
during a Valsalva manoeuvre. At TVUS, the presence of a
vein > 5 mm in diameter crossing the uterus and the
presence of pelvic varicoceles have a high sensitivity and
specificity for diagnosing PeVD.472 Together with abdom-
inal DUS, TVUS is the first step in the diagnosis of PeVD,
useful for determining which patients with PeVD may
potentially benefit from additional venography and
possible treatment.472e474
rgery (ESVS) 2022 Clinical Practice Guidelines on the Management of Chronic
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7.2.2.2. Abdominal duplex ultrasound. On abdominal DUS,
presence of a large ovarian vein > 5 mm diameter and
reversed flow appear to be the most indicative of PeVD.472

Abdominal DUS also allows direct visualisation and assess-
ment of the renal and iliac veins. The presence of sponta-
neous reflux with continuous flow in the left gonadal vein
or reversed flow in the left IIV suggests that the aetiology of
PVI is secondary to intravenous (post-thrombotic) or
extravenous (compression) factors.467,474 Intermittent reflux
in the gonadal vein elicited by distal manual compression in
the ipsilateral iliac fossa or by a Valsalva manoeuvre done in
a controlled fashion signifies isolated gonadal vein
incompetence.25

7.2.2.3. Selective venography and cross sectional imaging.
Selective gonadal and internal iliac venography in the
reversed Trendelenburg position, or, alternatively, with a
Valsalva manoeuvre, is the gold standard for diagnosing PVI
and is essential before embolisation treatment. It allows for
direct visualisation of retrograde flow, pelvic venous
congestion, filling of vulvar and thigh VVs, and, at the same
time, provides access for immediate endovenous
intervention.474

Both CT and MR imaging can be used for the evaluation
of the abdominal and pelvic veins (see subsection 2.4).
Moreover, functional MR imaging may provide information
on the direction and magnitude of flow. Finally, IVUS may
support the diagnosis and treatment of large vein
obstruction (see subsection 2.5.2).467

Recommendation 83 New
Please cite this article as: De Maeseneer
Venous Disease of the Lower Limbs, Eu
For female patients with pelvic pain and a clinical suspicion
of pelvic venous disorders, exclusion of other causes of pain
is recommended.
Class
 Level
 References
MG et al., European Society fo
ropean Journal of Vascular an
ToE
I
 C
 Park et al. (2004)473
Recommendation 84 New
For patients presenting with symptomatic varicose veins
where there may be a pelvic origin, specific duplex
ultrasound assessment of pelvic escape points is
recommended.
Class
 Level
 References
 ToE
I
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 Labropoulos et al. (2001)470
Recommendation 85 New
For female patients with suspected pelvic venous disorders,
abdominal and/or transvaginal ultrasound should be
considered to confirm the presence of venous pathology.
Class
 Level
 References
 ToE
IIa
 B
 Park et al. (2004),473 Steenbeek
et al. (2018)472
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7.3. Treatment

The therapeutic approach to VVs of the lower extremity and
perineum of pelvic origin may vary depending on the
occurrence of pelvic symptoms of PVI. The effectiveness of
embolisation has been proven in women with CPP related
to PVI.475,476 However, most patients with PVI are asymp-
tomatic, or have minor pelvic symptoms, and do not require
any pelvic vein treatment at all.467,474

7.3.1. Varicose veins of pelvic origin without pelvic
symptoms. Sclerotherapy, in particular UGFS, has been
used extensively in VV treatment to eliminate tributary VVs
and incompetent PVs.143 As pelvic escape points play the
same role as PVs, UGFS is an adequate method for treating
upper thigh and vulvar VVs of pelvic origin, in patients
without pelvic symptoms. Moreover, by accessing pelvic
escape points, sclerosant foam may also reach the peri-
uterine venous plexus. The effectiveness of limited direct
treatment of lower extremity and vulvar VVs using UGFS
has been reported in several studies.467,471 Pelvic escape
points may also be eliminated by surgical ligation, which can
be an alternative to sclerotherapy. In one study on 273
pelvic escape points, recurrent reflux was detected in only
2.2% after ligation.477 Phlebectomy of VVs resulting from
PVI may also be performed with good clinical results.471

The need for pelvic vein treatment in patients with VVs
resulting from PeVD without pelvic symptoms has not been
established reliably. None of the available studies has
compared the outcome of treatment limited to VVs of the
lower extremity and pelvic escape points with pelvic vein
treatment alone in these patients. Published studies have
failed to demonstrate substantial improvement in lower
extremity VVs after pelvic embolisation or stenting.478e480 A
prospective study in 102 patients with PVI and VVs reported
mild or moderate improvement of VVs in only 51% of pa-
tients after ovarian or IIV embolisation.479 Another pro-
spective study showed improvement of lower extremity VVs
in only 14% of 43 patients after ovarian vein embolisation.
In that study, good results were obtained only for vulvar
VVs, which disappeared in 88% of patients.480

In a small series of 24 patients with recurrent VVs sec-
ondary to PVI, coil and glue embolisation was performed
prior to repeat surgery. At four year follow up the VV re-
recurrence rate was 4.2%.481 The currently available litera-
ture does not support embolisation to prevent VV
recurrence.

In conclusion, patients with a good clinical response to
minimally invasive procedures such as foam sclerotherapy,
phlebectomy, or pelvic escape points ligation, do not
require pelvic vein embolisation. If VVs recur early, or, if
lower extremity symptoms do not resolve, additional pelvic
vein treatment may be considered subsequently. Although
in general the latter treatment is safe, it is not without
potentially serious complications (e.g., coil migration into
rgery (ESVS) 2022 Clinical Practice Guidelines on the Management of Chronic
lar Surgery, https://doi.org/10.1016/j.ejvs.2021.12.024
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the lungs) and therefore should be used for well established
indications.482

Recommendation 86 New
Please cite this article as: De Maeseneer
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For patients with varicose veins of pelvic origin without
pelvic symptoms requiring treatment, local procedures for
varicose veins and related pelvic escape points should be
considered, as initial therapeutic approach.
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Recommendation 87
 New
For patients with varicose veins of pelvic origin without
pelvic symptoms, pelvic vein embolisation as initial
treatment should not be performed.
Class
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Hartung et al. (2015)479
7.3.2. Varicose veins of pelvic origin with pelvic symptoms.
Percutaneous, endovenous gonadal vein (and IIV) emboli-
sation is the current standard procedure for CPP therapy in
these patients because of its effectiveness and minimal
complication profile. Technical effectiveness is estimated at
96% e 100% with a recurrence rate up to 32%, while em-
bolisation related complications are rare and non-
fatal.467,475,476,482

Through a femoral, jugular, or basilic vein access, the
gonadal veins are catheterised followed by venography,
preferably in a reversed Trendelenburg (head up) position.
A variety of embolic materials, including coils, with or
without additional foam sclerotherapy, and cyanoacrylate
glue have been reported in the literature. Principally, they
are introduced into the most distal segment of the incom-
petent vein first and extended as far proximally as neces-
sary. To date, there is no hard evidence suggesting
superiority of one technique over another.474

After gonadal venography and successful embolisation,
the IIVs should be evaluated to document their contribution
to pelvic VVs. If reflux is identified, VVs can be individually
selected and coiled. Additional injection of sclerosant foam
into pelvic VVs may be useful.

To date, a validated instrument to study the effects of
treatment in patients with PeVD does not exist. Nevertheless,
most studies focusing on CPP report significant reduction in
pain scores following embolisation.475,476,478,479 However,
high quality RCTs on embolisation of pelvic veins to treat CPP
and/or (recurrent) VVs of the lower limb are missing.

Finally, in cases where CIV obstruction is identified as the
most likely underlying cause of PeVD, stenting of the rele-
vant lesion should be considered (see subsection 5.3). For
r Vascular Su
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LRV compression, the indications for treatment are more
controversial and a multidisciplinary approach is needed. In
general, pelvic vein embolisation should be avoided for LRV
compression cases.474 Other invasive treatment options
may be considered in exceptional cases. While open and
laparoscopic surgery are used, endovascular LRV stenting
has been proposed increasingly.466 In contrast to stent
placement for iliac vein compression, stenting of the LRV
has been associated with a higher risk of more serious
complications, of which migration of the stent to the heart
or pulmonary arteries is the most feared.

In conclusion, the possibility of venous outflow obstruc-
tion needs to be critically considered in patients with CPP,
before pelvic vein embolisation is performed. An inappro-
priate treatment strategy may have serious consequences.

Recommendation 88 New
rg
la
ery (ESVS) 2022 Clinical Practice Guid
r Surgery, https://doi.org/10.1016/j.ej
For patients with varicose veins of pelvic origin with pelvic
symptoms requiring treatment, pelvic vein embolisation
should be considered to reduce symptoms.
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7.3.3. Other treatment options. Conservative treatment
options for VVs of pelvic origin include compression and
hormonal therapy. Especially during pregnancy, when
invasive therapy should not be performed, compression
hosiery adapted for pregnant women is advised.

In several RCTs, improvement in CPP with methox-
yprogesterone, goserelin, or progestin implant of etono-
gestrel has been reported.467 However, it is unclear if these
effects are directly related to treatment of the underlying
PeVD or other pathways. Also, undesirable side effects of
this hormonal therapy may occur.

7.4. Management strategy for pelvic venous disorders
causing varicose veins

In patients with symptomatic VVs and a clinical suspicion of
PeVD (Fig. 15), it is important to collaborate closely with a
gynaecologist and/or other specialists in pelvic problems, to
exclude other causes of pelvic pain. In addition to a routine
full leg DUS, transperineal DUS of pelvic escape points is
indicated. In addition, transvaginal and transabdominal DUS
may be useful for the diagnosis of PeVD. Whenever inter-
ventional treatment of underlying supra-inguinal obstruc-
tion is considered, this can be further complemented by
cross sectional imaging, venography and/or IVUS (Fig. 5).474

In non-pregnant patients with VVs of pelvic origin, the
optimum treatment strategy depends on the presence or
absence of significant pelvic symptoms. If significant pelvic
symptoms (i.e., with a negative impact on QoL) are present,
pelvic vein embolisation should be considered. In more
complex cases, with iliac or renal vein compression, addi-
tional invasive treatment may be an option. Conservative
ronic
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Figure 15. Management of patients with symptomatic varicose veins and clinical suspicion of pelvic venous disorders. DUS ¼ duplex ul-
trasound; TVUS ¼ transvaginal ultrasound.
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treatment (hormonal therapy and compression hosiery)
may be an alternative option in such patients.467 In patients
with VVs resulting from PVI without accompanying pelvic
symptoms, a local approach (foam sclerotherapy, phlebec-
tomy, or surgical ligation of pelvic escape points) is a useful
first option, avoiding unnecessary and more expensive coil
embolisation. Only if local procedures fail, if VVs recur
quickly, or if the patient develops pelvic and lower ex-
tremity symptoms, may coil embolisation be offered.

In pregnant women, the most common treatment for VVs
of pelvic origin and/or vulvar VVs is maternity compression
hosiery (see Recommendation 93, subsection 8.2.2),
including tights and shorts for compression of vulvar VVs.
8. SPECIAL CONSIDERATIONS

8.1. Management of acute complications

8.1.1. Superficial vein thrombosis. Most cases of SVT are
spontaneous or after a minor local trauma, usually in pa-
tients with VVs. SVT is not always a benign condition, as
thrombus may ascend and extend into the deep venous
system. Patients usually present with a painful red lump or
cord, with localised oedema and warmth over the affected
area. DUS is mandatory to evaluate thrombus extent and to
exclude concomitant DVT. If the SVT is involving only a short
segment of a varicose tributary (< 5 cm), evacuation of the
thrombus by puncture or through a small incision, may
alleviate local pain quickly. Detailed guidelines for
Please cite this article as: De Maeseneer MG et al., European Society for Vascular Su
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treatment of SVT are provided in the ESVS Clinical Practice
Guidelines on Venous Thrombosis.2

8.1.2. Haemorrhage. Venous hypertension, resulting from
untreated VVs, iliac outflow obstruction, or right cardiac
failure, may apply excess pressure to reticular veins or tel-
angiectasias. The overlying skin then may become thinner
and blebs may form. Provided the overlying skin remains
intact, it may cause only bruising, but, in case of injury, even
after minor trauma, it may cause excessive bleeding which
can exceptionally be fatal.34 Such an event often occurs
during a warm shower because of venous dilation, or it may
occur while sleeping, often in elderly patients living alone.
Patients with pulsatile VVs may be particularly at risk of
acute haemorrhage (see subsection 8.2.4). Bleeding may
also occur in a VLU.

Bleeding usually subsides with immediate elevation and
external pressure. Treatment of small diameter VVs and
blebs can be performed effectively with foam sclerotherapy,
to avoid further bleeding.483 Investigation for and treat-
ment of underlying venous incompetence, if possible, will
further reduce the risk of recurrent haemorrhage.

Recommendation 89 New
rg
la
ery (ESVS) 2022 Clinical Practice Guid
r Surgery, https://doi.org/10.1016/j.ej
For patients who have had acute spontaneous bleeding from
superficial veins, referral for urgent assessment and
treatment is recommended.
Class
 Level
 References
elines on the Management of Chron
vs.2021.12.024
I
 C
 Consensus
ic
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Recommendation 90 New
Please cite this article as: De Maeseneer
Venous Disease of the Lower Limbs, Eu
For patients with chronic venous disease who have suffered
from an episode of acute bleeding of superficial veins or
telangiectasias, local foam sclerotherapy should be
considered to prevent recurrent bleeding.
Class
 Level
 References
MG et al., European Society fo
ropean Journal of Vascular an
ToE
IIa
 C
 Hamahata et al (2011),483

Serra et al. (2018)34
8.2. Special patient characteristics

8.2.1. Obesity. The relationship between CVD and obesity is
well recognised in numerous studies. The modern epidemic
of obesity is reflected in the increasing proportion of
those who are obese in community and population studies
on CVD.484 Obese patients are often over-represented
in venous clinics. Morbidly obese patients often have
lower limb skin changes and ulcers consistent with
CVD.485,486

The impact of obesity on venous haemodynamics, with
increased reflux and greater venous pressures contrib-
uting to the greater CVD severity are all well described.487

The primary mechanism for this is the raised intra-
abdominal pressure.488 Muscle pump deficiency has also
been implicated in the obese. Despite the muscle pump
of an obese patient having increased venous ejection
volumes, it is used less frequently with fewer daily
steps.487

Therefore, obesity is increasingly important, as it con-
tributes to the severity of CVD and influences treatment
strategies and outcomes. In a retrospective analysis
including 65 329 patients undergoing EVTA, phlebec-
tomies, and UGFS or combined treatment, inferior out-
comes (r-VCSS, CIVIQ-20) were observed in patients with
a BMI of � 35 kg/m2 compared with those having a lower
BMI. However, improvements in r-VCSS and CIVIQ-20
were found in all BMI categories six months after treat-
ment.489 If venous intervention is indicated, EVTA or non-
thermal ablation of incompetent saphenous trunks is
preferred over open surgery,127 as complications such as
wound infection after endovenous ablation are rare.
However, cannulation and ablation may be technically
demanding as veins are deeper under the skin compared
with non-obese patients.

Weight loss is an effective adjunct to treatment. For
those with morbid obesity, bariatric surgery improves skin
problems from 75% to 80% down to 36.4% after weight
loss.486 Another study compared the effect of bariatric
surgery in 72 patients with morbid obesity and severe
manifestations of CVI with 51 similar patients who did not
have surgery. In addition to a significant drop in BMI in
the surgery group, these patients showed an increased
rate of VLU healing, a decrease in venous claudication,
and an improvement in venous QoL.490 Weight loss, by
lifestyle changes in those with less severe obesity, is
r Vascular Su
d Endovascu
recommended to achieve similar benefits (see subsection
3.1).

Recommendation 91 New
rg
la
ery (ESVS) 2022 Clinical Practice Guid
r Surgery, https://doi.org/10.1016/j.ej
For patients with chronic venous disease, who are obese,
weight loss should be considered for improving venous
outcomes.
Class
 Level
 References
elines on the Management of Ch
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 Parkyn et al. (2014),486

Shaalan
et al. (2021)490
Recommendation 92 New
For obese patients with superficial venous incompetence of a
saphenous trunk requiring treatment, endovenous ablation
should be considered.
Class
 Level
 References
 ToE
IIa
 C
 Deol et al. (2020)489
8.2.2. Pregnancy. Pregnancy is a contributory factor to CVD,
increasing the frequency of telangiectasias, reticular veins,
VVs, and recurrent SFJ reflux after VV surgery.491 Leg
oedema can affect up to 80% of pregnant women, mainly
during the third trimester. Some women develop vulvar
VVs, which tend to be exacerbated with each subsequent
pregnancy (see subsection 7.2).

In pregnant women treatment of leg oedema, VVs, and
vulvar VVs is mostly conservative with compression hosiery.
ECS not only have a beneficial effect on GSV and SSV
diameter and reflux, but also improve symptoms and signs
of CVD.492e494 According to the NICE guidelines on man-
agement of VVs, interventional treatment should not be
offered during pregnancy.495

In the majority of women, telangiectasias, reticular veins,
and VVs subside at least partially within the first post-
partum months. Any further treatment should therefore be
postponed until three to six months after delivery.

Recommendation 93 New
For pregnant women presenting with symptoms and/or signs
of chronic venous disease, the use of elastic compression
hosiery is recommended.
Class
 Level
 References
 ToE
I
 B
 Thaler et al. (2001),492

Adamczyk et al. (2013),494

Saliba et al. (2020)
8.2.3. Patients on anticoagulants. Patients receiving long
term anticoagulants may be at increased risk of thrombo-
embolic events if their medication is temporarily inter-
rupted. Bridging may be considered, but this increases costs
and adds complexity to the planning of venous in-
terventions. On the other hand, continuing anticoagulants
ronic
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might increase the risk of bleeding or decrease the efficacy
of the ablation.

Concerning treatment of superficial venous incompe-
tence, the largest study on this topic included 100 EVTA
procedures in 65 chronically anticoagulated patients and
127 procedures in 89 controls.496 After 18 months, suc-
cessful saphenous ablation was found in 92% of anti-
coagulated patients and in 95% of controls (p ¼ .96). The
frequency of DVT in the ipsilateral leg was low (1% in
anticoagulated patients versus 1.6% in controls). Other
smaller studies found similar results and a Delphi consensus
also advised against bridging of vitamin K antagonists for
endovenous ablation.127 Anticoagulation treatment is not a
contraindication to sclerotherapy.143 However, patients
should be advised that treatment success may be reduced
and/or additional treatment sessions may be required.

Concerning treatment of deep vein pathology, anti-
thrombotic regimens used in different studies are hetero-
geneous.355 Neither type of anticoagulation nor duration
have been studied. In general, the advice is that patients on
anticoagulants should not pause but switch to LMWH pre-
operatively and continue this treatment shortly after the
intervention (see subsection 5.3.4).

Recommendation 94 New
Please cite this article as: De Maeseneer
Venous Disease of the Lower Limbs, Eu
For patients with chronic venous disease, who are on
anticoagulants and scheduled to undergo endovenous
thermal ablation, interruption of anticoagulation is not
recommended.
Class
 Level
 References
MG et al., European Society fo
ropean Journal of Vascular an
ToE
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 C
 Westin et al. (2020)496
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8.2.4. Elderly patients and patients with comorbidities.
Epidemiological data from a large study on 38 750 US pa-
tients suggest that up to 30% of CVD presentations are in
patients aged > 65 years.497 Commonly reported comor-
bidities in this cohort include diabetes (25%), hypertension
(64%), chronic obstructive pulmonary disease (5%), history
of cancer (12%), and stroke (3%). Coronary artery disease
(0.12%) and peripheral artery disease (0.03%) are infre-
quent. Importantly those aged > 65 years are more likely to
require venous intervention than their younger counter-
parts, given their higher rates of reported venous symp-
toms, as well as skin changes (12% vs. 6%, p < .001) and
VLU (5% vs. 2%, p < .001).497

A multicentre prospective study confirmed comparable
rates of efficacy and safety for EVTA in local tumescent
anaesthesia in cohorts of patients aged> 75 years, with more
comorbidities compared with younger patients.498 However,
age was found to be a statistically significant risk factor for
recanalisation in another study in elderly patients with an OR
of 1.03 (95% CI 1.01 e 1.04, p < .001), which remained sta-
tistically significant in multivariable analysis.165

Patients with right heart failure or tricuspid valve regur-
gitation may sometimes present with pulsatile VVs from
high pressure reflux. In these patients, standard
r Vascular Su
d Endovascu
endovenous treatment modalities might fail as a result of
insufficient inflammation and collapse of the treated vein.
Pulsatile VVs are an indication for pre-operative cardiac
evaluation, but information on this is scarce.

8.2.5. Children with chronic venous disease. In children
CVD is rare and may be a result of congenital venous mal-
formation (including atresia of deep veins), primary super-
ficial and/or deep vein valve incompetence, or extensive
DVT with secondary DVI and/or obstruction. Incidence of
DVT and VTE has been increasing during the last decades
because of more frequent use of central venous catheters in
critically ill paediatric patients.2 This has resulted in a rising
incidence of paediatric PTS as, according to a meta-analysis,
PTS occurs in 26% (0 e 77%) of paediatric DVTs.499

Management of children with CVD is mainly conservative,
although venous interventions may be considered in highly
symptomatic cases. EVLA has been reported feasible and
safe in a small group of 35 children, with a median age of 14
years, undergoing EVLA mainly for venous malformations,
Klippel-Trenaunay syndrome, and superficial venous reflux
with VVs. The treatment was deemed successful in 83% of
cases.500
9. GAPS IN EVIDENCE AND FUTURE PERSPECTIVES

The GWC has identified the following issues, where the
available evidence is currently insufficient, and more
research is needed to guide clinical practice.
9.1. Understanding the natural history of chronic venous
disease

The natural history of CVD for the whole population and
rgery (E
lar Surg
specific subgroups remains poorly understood. There
o strong evidence to guide which patients/limbs with
disease will progress to C4 disease, or which limbs
h C4 disease are at the highest risk of progressing to
eration.
e term “venous oedema” (C3 of CEAP), as well as the
ationship between varicose veins and oedema need to
better defined.
9.2. Diagnostic work up in patients with chronic venous
disease

When performing DUS, the role of evaluating additional

emodynamic parameters (such as reflux volume, re-
culation index, postural diameter change, venous-
erial flow index), instead of “reflux” only, remains
clear and needs more research.
ich patients require additional abdominal DUS during
initial work up for suspected or obvious CVD should
further investigated.
e clinical potential of air plethysmography, in
rticular the use of the venous drainage index, in
tients with chronic outflow obstruction needs to be
lored.
SVS) 2022 Clinical Practice Guidelines on the Management of Chronic
ery, https://doi.org/10.1016/j.ejvs.2021.12.024
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Please
Venou
lidated criteria for quantification of post-thrombotic
struction on DUS, MRV, and CTV are lacking.
e role of dynamic MRV in deep venous obstruction
d incompetence needs further investigation.
sessment of inflow remains a major challenge for
tients with venous outflow obstruction being
sidered for stenting.
of
Po
tre
9.3. Conservative treatment of chronic venous disease

The effect of lifestyle changes and weight loss has not

de
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en studied properly in patients with CVD.
e role of exercise therapy and specific exercise
grammes is poorly understood. Future research into
effect of physical exercise should consider types of
rcise protocols (intensity, frequency, and time),
ple size, blinding, and homogeneity according to the
erity of CVD.
far, the focus has been on the role of compression to
vent PTS after acute DVT, not on treatment of
tients with established PTS. More evidence is needed
validate the role of ECS and also the potential
ditional benefit of IPC, in particular for patients with
derate or severe PTS.
an
In
the
9.4. Treatment of superficial venous incompetence

Further guidance is needed to understand the optimal
 an
lon

cri
wh
be
thr
So
est
be
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ategic approaches to different clinical presentations
d anatomical reflux patterns. There is little evidence to
port which modalities are best for different truncal
ns, varying clinical class (according to CEAP) or
fering anatomical factors, such as saphenous trunk
meter or depth.
e true rate of tributary regression following isolated
ncal vein ablation remains unclear.
Ts looking at the long term outcome of endovenous
lation of an incompetent SSV and AASV are still
ssing.
en and how to treat incompetent PVs in which
tients needs to be further unravelled.
e requirement for and duration of compression
lowing each modality of endovenous truncal ablation
uld be clarified, as the available evidence is very
tradictory.
ere is minimal reliable evidence on patient selection
peri-procedural thromboprophylaxis and the use of
ferent products (LMWH, DOACs), dose and duration of
phylaxis.
9.5. Treatment of deep venous obstruction

In general, clear and evidence based criteria are needed

select patients for deep venous interventions. Venous
udication is not included in the available scoring
tems.
cite this article as: De Maeseneer MG et al., European Society for Vascular Surgery (E
s Disease of the Lower Limbs, European Journal of Vascular and Endovascular Surg
tter disease specific QoL scores are needed, to
luate patients before and after deep venous
ervention.
gnosis of deep venous obstruction is mostly based on
rphological findings and limited data on
emodynamic evaluation of obstruction are
ilable. In particular this may lead to overtreatment
NIVLs.
st-procedural anticoagulation and antiplatelet
atment after iliac vein stenting remains a matter of
bate.
9.6. Management of venous leg ulcer

The role of iliac venous imaging in VLU is unknown.

ere is a lack of evidence about how radical elimination of
erficial venous reflux should be for a VLU and whether
-ulcer venous plexus ablation is necessary.
e role of superficial venous ablation procedures in
er healing for patients with chronic ulcers of greater
n six months duration is unknown.
the chronic VLU management strategy, the timing and
e of diagnosing and treating venous outflow
struction as an adjunct to superficial venous ablation
d compression is unclear.
patients with VLU, more RCTs are needed to evaluate
different strategies on ulcer healing, recurrence rate,

d the effect on the number of re-operations needed at
g term follow up.
9.7. Treatment of varicose veins related to pelvic vein
incompetence

There is a lack of generally accepted well defined clinical

teria for the diagnosis of PeVD and hence it is unclear
at the magnitude of the expected treatment effect may
. A scoring tool for PeVD is currently being developed
ough different societies but is not available yet.
far there is no clinical scoring system or well
ablished imaging criteria to select patients who would
nefit the most from intervention.
patients with PVI, well performed RCTs including
mogeneous study populations, proving the efficacy of
ervention and comparing different treatment
dalities are still awaited.
9.8. Improving future clinical practice guidelines on the
management of chronic venous disease

The methodological quality used for creating clinical prac-
tice guidelines should always be as high as possible. Several
guideline appraisal tools, such as the Appraisal of Guidelines
for Research and Evaluation II (AGREE II) tool,501 have been
developed for use when generating guidelines and to
evaluate retrospectively their methodological quality. Ac-
cording to a systematic review assessing the methodological
quality of clinical practice guidelines in CVD, published in
SVS) 2022 Clinical Practice Guidelines on the Management of Chronic
ery, https://doi.org/10.1016/j.ejvs.2021.12.024
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the past 20 years, the authors concluded there was defi-
nitely room for improvement, in particular in outlining
stakeholder involvement and evaluating the applicability of
the guidelines in clinical practice.7
10. INFORMATION FOR PATIENTS

This information has been developed by the European So-
ciety for Vascular Surgery (ESVS). The ESVS produces
guidelines to help medical professionals involved in the care
of patients with a wide range of conditions related to cir-
culation and blood flow. In this document, a specially
convened international group of specialists in chronic
venous disease and the ESVS guidelines committee have
produced a full set of guidelines and recommendations for
healthcare professionals.

The following section contains a summary of the in-
formation in the full guidelines document, presented in a
format suitable for non-experts. Details of the process
used to create the guidelines and areas where further
research is needed are described at the end of this sec-
tion. Where there is strong evidence supporting a partic-
ular treatment, or strong evidence showing that a
treatment is not effective, details are summarised in this
section. Full details of the guideline are not included in
the present section, but readers are encouraged to read
the relevant section of the full guidelines document or
consult their healthcare professional for further
information.
10.1. What is chronic venous disease of the legs?

Chronic venous disease of the legs is a common condition
caused by malfunctioning of the veins, responsible for
returning blood from the legs to the heart. It may affect up
to 60% of the adult general population. Varicose veins,
which are lumpy, superficial, and wiggly veins on the legs,
are the most typical form of this disease. However, other
features may indicate that the veins of the legs are not
working well. People may experience symptoms, such as
painful and tired legs. The appearance of the affected leg(s)
may also change over time. Superficial veins become
increasingly visible and bulging, and the leg(s) may be
swollen.With more advanced disease, the skin may become
darker in areas and a wound may appear on the lower leg,
known as a leg ulcer. All the above may indicate the need
for further testing and/or care.
10.2. Why does chronic venous disease occur?

The veins of the lower limbs carry blood, from the feet to
the heart. When an individual is standing or walking, this
must occur against gravity. Therefore, normal veins have
solid vein walls and special, one way valves, which ensure
the flow goes from the feet towards the heart. If a vein wall
becomes weaker, the vein swells, which means the venous
valves cannot function correctly anymore (“leaky valves”).
This causes pooling of blood in the lower parts of the legs.
The exact cause of these changes in the vein wall and
Please cite this article as: De Maeseneer MG et al., European Society for Vascular Su
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venous valves is not known, but there may be a genetic
role.

A less common cause of chronic venous disease is
blockage of the deep veins as a result of previous clot
formation inside the deep veins, called “deep vein throm-
bosis”. Acute disease caused by thrombosis has been dis-
cussed in another ESVS guideline, where information for
patients on this topic can be found. If the normal passage is
not completely restored, this results in pooling of blood in
the legs in a similar fashion. Again, this may be followed by
failure of the venous valves.
10.3. Which veins can be affected by chronic venous
disease?

In the legs, there are “superficial veins”, lying between the
skin and the muscles and “deep veins”, lying between or
inside the muscles. The superficial veins are most frequently
affected in patients with chronic venous disease. The visible
varicose veins are usually branches or “tributaries” of the
main superficial veins (called the saphenous veins). Less
commonly, the deep veins are affected, usually after a
previous blood clot. The veins connecting the superficial
with the deep veins are called “perforating veins”.
Commonly, two or three vein types may be affected at the
same time.

In addition to the larger veins already mentioned, there
are also small veins immediately under the skin, which may
become increasingly visible and mainly cause cosmetic
concerns. These are called “reticular veins” (or thread veins)
and the very small ones “telangiectasias” (or spider veins).
10.4. What are the symptoms and signs of chronic venous
disease?

What the patient feels subjectively, we call symptoms,
whereas what the patient and doctor can see objectively
are called signs of a disease. Patients with chronic venous
disease may complain of a variety of symptoms and portray
many clinical signs. Patients often report pain, which may
be throbbing, burning, or feel like a muscle cramp. Such
cramps occur typically during the night. Other frequent
complaints include heavy and tired legs, which feel swollen,
particularly in the evening, and itching of the skin. All these
symptoms get worse with prolonged standing. Clinical signs
on examining the legs include dilated veins ranging from
small veins (Fig. 16A) to varicose veins, which may some-
times be rather impressive (Fig. 16B and C). Also swelling of
the lower part of the leg, mainly the foot and ankle is a
typical feature (Fig. 16D). In more advanced stages of dis-
ease, there may be skin changes ranging from brown
pigmentation (Fig. 16E), white discoloration (Fig. 16F) and
scars from a previous skin breakdown (Fig. 16G), to existing
breakdown of the skin (termed “active venous leg ulcer”)
(Fig. 16H). In view of the symptoms and signs described
above, chronic venous disease has a negative impact on the
patient’s quality of life.
rgery (ESVS) 2022 Clinical Practice Guidelines on the Management of Chronic
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Figure 16. Different clinical presentations of limbs with chronic venous disease: (A) telangiectasias in the left knee fold; (B) varicose veins at
the medial side of the left leg; (C) varicose veins at the back side of the right calf; (D) swelling of the left foot and ankle; (E) pigmentation at
the medial side of the left ankle; (F) white discoloration at the medial side of the left foot; (G) scar of a skin graft implanted to obtain healing
of a previous venous leg ulcer; (H) active venous leg ulcer.
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10.5. What are the acute complications of chronic venous
disease?

Acute complications may include formation of blood clots
inside the dilated leg superficial veins, called “superficial
vein thrombosis”. Clots may also form in the deep veins,
inducing a “deep vein thrombosis”, which may rarely break
off and travel to the lungs. Occasionally, a dilated superficial
vein may lead to external bleeding, in particular if the
overlying skin is very thin.
10.6. How is chronic venous disease diagnosed?

Initially, chronic venous disease is diagnosed by a medical
professional examining the legs and looking for the signs
listed above. However, if treatment is considered, there is a
need for more detailed information about the abnormal
veins that may be leaking, blocked, or both. This is primarily
done with an ultrasound scan, with occasional use of other,
more specialised methods.
10.7. What are the principles of treatment for chronic
venous disease?

Firstly, it is important to know that not every patient re-
quires a procedure to treat chronic venous disease. Reas-
surance, education, and some simple conservative
measures are also used very often. Further, it should be
clear that treatment for superficial and deep vein disease is
very different. Diseased superficial veins can be eliminated
without causing any harm, whereas deep veins cannot be
removed or destroyed, as their function is essential for
blood flow from the leg to the heart.
Please cite this article as: De Maeseneer MG et al., European Society for Vascular Su
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10.8. Which conservative measures are available if I suffer
from chronic venous disease?

Conservative measures include exercise, weight loss, phys-
iotherapy, leg elevation at rest, medication aiming to
improve the function of the veins, and compression treat-
ment of the leg. The latter comes in many types, with elastic
stockings and bandages being most commonly used.
Compression garments compress the dilated veins and
reduce the pooling of blood in the legs. Additionally, they
can prevent leg swelling. The result is improvement of pa-
tient symptoms and quality of life. It is important to wear
the stockings most of the time during the day, to obtain the
best results. Compression stockings may be difficult to put
on and take off, but specific aids are available to help.
10.9. How can I be treated for varicose veins and related
superficial venous disease?

For many years, surgical “stripping” of the damaged su-
perficial veins was the classical method to treat varicose
veins and related problems. However, in the last 20 years,
newer alternative methods have been developed to close
the vein by using local heat or another method that can
interact with the vein wall. These advances have been
helped by the widespread availability of ultrasound, which
is not only used for diagnosis but also to guide superficial
venous treatment.

The most common heat treatments make use of “laser”
or “radiofrequency ablation”, where a special fibre is care-
fully inserted into the vein and, after injection of anaes-
thetic, the fibre is used to heat and close the inside of the
vein. These procedures do not require a big operating room
rgery (ESVS) 2022 Clinical Practice Guidelines on the Management of Chronic
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and can easily be done in the outpatient setting. Most
patients recover without any problem and can swiftly
resume their normal activities.

In recent years, yet more alternative methods to close
the saphenous vein have been developed. These techniques
do not use heat and hence no anaesthetic needs to be
injected to numb the vein. Instead of heat, mechanical and
chemical irritation of the vein wall leads to closure of the
vein, or the vein is closed with surgical glue. Other tech-
niques, known for many years, have also been optimised.
For instance, injection of a diseased vein with a chemical
solution called “sclerotherapy” has been converted into
“foam sclerotherapy”, where white foam, made by mixing
the sclerosant solution with air, is injected into the vein.

Whereas the availability of all these “minimally invasive”
treatment methods for varicose veins may be a real benefit
for patients, treatment choice has become very compli-
cated. Therefore, it is important for the treating physician to
discuss the pros and cons of different potential treatments
with their patient. It should be a shared decision between
the patient and the treating physician, to decide which
treatment is likely to be the most appropriate for each in-
dividual. As varicose veins are never exactly the same be-
tween one patient and the other, a “patient tailored”
treatment approach is needed.

10.10. How can I be treated for visible small veins, which
make my legs look ugly?

Visible, small veins immediately under the skin can be
managed by injection of a chemical agent. After a certain
time, the small veins will become less visible or even
completely disappear. Alternatively, the smallest veins can
be treated by local application of laser energy through the
skin, targeting the blood inside these little veins, to elimi-
nate them.

10.11. What is the best treatment if my deep veins do not
allow the normal passage of blood from my legs to the
heart?

Blockage or narrowing of the deep veins, particularly those in
the lower abdomen, can be treated with a minimally invasive
procedure, through a small skin hole. This is only done if the
patient suffers from severe complaints and is not able to have
a normal life. The procedure is very similar to what is done to
unblock heart and leg arteries, known as “balloon angio-
plasty” and placement of a “stent”. A stent is a metallic mesh
tube, implanted in the previously blocked vein to reinstall or
maintain a normal passage through the vein. Open surgical
bypass procedures using a vein or a tube to detour the blood
through an alternative route are rarely used in modern care.

10.12. Are there any useful interventions if I have a venous
leg ulcer?

Yes, fortunately there are several solutions. Reducing leg
swelling using compression with elastic bandages or elastic
stockings has been used for centuries and this is still
applicable now. Also, exercise, to keep the ankle as mobile
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as possible, may be important, as well as weight loss in
cases of obesity. Some drugs may speed up ulcer healing.
However, the most important point is to diagnose the un-
derlying venous problem and consider whether a prompt
treatment may be appropriate. Therefore, extensive ultra-
sound evaluation is mandatory.

If the main problem lies in inadequate functioning of the
superficial veins and their valves, then early treatment, by
means of ablation as described above (see 10.9), or surgery,
is indicated. If the main problem is obstruction of the
passage of blood through the deep veins, for instance after
a previous thrombosis, then stent placement may be the
best option. All these interventions may be used together
with compression. The key principle is to identify and treat
the underlying venous problem, as this is likely to lead to
quicker ulcer healing and a lower risk of developing a new
venous leg ulcer.
10.13. What are the main areas that need further
research?

During the development of this guideline document, the
committee identified several areas where the current evi-
dence remains weak and further research is needed. Some
questions that remain unanswered include:

� Which patients with varicose veins are at risk of
developing skin damage and possibly getting a venous
leg ulcer later on?

� Which patients with varicose veins need investigations
other than just an ultrasound of their legs?

� Are compression stockings really needed after treatment
of superficial veins?

� Which patients should be selected for stent placement
to restore passage through a blocked deep vein?

� In a patient with a venous leg ulcer, what is the expected
benefit of an intervention for leaking superficial veins, if
the ulcer has been open for more than six months? Is it
still worthwhile?
10.14. How was this information developed and what do I
need to know before reading the full document?

The information in this section is a summary of the guideline
document produced by the ESVS Chronic Venous Disease
Guidelines Writing Committee. The committee consists of
experts from across Europe, who reviewed the available
medical evidence. This allowed them to make recommenda-
tions that healthcare professionals may follow. The document
was reviewed by another independent group of international
specialists. They double checked that the recommendations
were accurate and up to date with the most recent evidence.
Some of these recommendations could change in the future,
as research and knowledge increase further.
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