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Abbreviations 
All abbreviations that have been used in this report are listed here unless the abbreviation is well 
known, has been used only once, or has been used only in tables or appendices, in which case the 
abbreviation is defined in the figure legend or in the notes at the end of the table. 

CADTH Canadian Agency for Drugs and Technologies in Health 

CEAP clinical status, etiology, anatomy, and pathophysiology 

CLASS Comparison of LAser, Surgery and foam Sclerotherapy 

EQ-5D European Quality of Life-5 Dimensions 

ESVS European Society for Vascular Surgery 

EVLA endovenous laser ablation 

HTA health technology assessment 

MSAC Medical Services Advisory Committee (Australia) 

NICE National Institute for Health and Care Excellence (United Kingdom) 

NIHR National Institute of Health Research (United Kingdom) 

OHTAC Ontario Health Technology Advisory Committee 

RCT randomized controlled trial 

RFA radiofrequency ablation 

VCSS Venous Clinical Severity Score 
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Scope of the Report 
In September 2014, the Institute of Health Economic (IHE) published a health technology 
assessment (HTA) report entitled Endovenous ablation interventions for symptomatic varicose veins of the legs.1 
In this report, a comprehensive literature search was conducted to locate relevant articles published 
between January 2007 and July 2012. Based on the findings from three good-quality systematic 
reviews (published between 2011 and 2012) of randomized controlled trials (RCTs), the HTA 
concluded the following: 

• Endovenous laser ablation (EVLA) or radiofrequency ablation (RFA) is associated with 
better patient-relevant outcomes (less post-procedural pain and complications, better 
symptomatic relief, improved early quality of life, and sooner return to normal activities 
and/or work) in the short-term (up to one month) compared to conventional open surgery.  

• EVLA or RFA appears to be at least as effective as conventional open surgery in terms of 
venous occlusion, recanalisation, neovascularisation, and clinical recurrence rates, which are 
comparable between these interventions in the short- to medium-term. However, it is still 
too early to conclude on the lasting clinical effectiveness of either EVLA or RFA for this 
indication. 

The economic evaluation in the IHE 2014 report suggested the following: 
• Given that outcomes are not clinically significant and cost differences are small, EVLA and 

conventional open surgery are equivalent from a cost-effectiveness perspective, with EVLA 
having an additional advantage of being less invasive. RFA costs more for equivalent 
outcomes, and is therefore not cost-effective compared to conventional open surgery. 

The Alberta Ministry of Health recently requested an update on new information and evidence that 
has emerged since the 2014 IHE report.1 In response to this request, this report aims to update the 
literature search and assess any new published evidence on the safety and efficacy of EVLA or RFA 
as compared to conventional open surgery in the treatment of varicose veins in the legs associated 
with venous reflux in working age patients.  

Please note, this update is conducted for the 2014 report’s “Technology Efficacy and Effectiveness” 
(T) section only. For information regarding epidemiology and burden of the disease, current local 
practices, and system capacities, please refer to the IHE 2014 report.1 

Background 
Varicose Veins 
Varicose veins of the legs are defined as permanently dilated subcutaneous veins equal to or greater 
than 3 mm in diameter in the upright position.2 The severity of symptoms of varicose veins can 
range from occasional discomfort and itching to severe skin ulceration, absence from work, pain, 
and decline in quality of life.2, 3 About 10% of patients with varicose veins develop skin changes, 
such as pigmentation or eczema, and about 3% may develop venous ulcers.4  

The clinical signs and symptoms of venous disease may be classified using the CEAP (clinical status, 
etiology, anatomy, and pathophysiology) classification. The degree of severity of pain and other 
clinical signs or symptoms can be measured using the Venous Clinical Severity Score (VCSS); the 
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change of VCSS before and after the intervention can be used to measure the efficacy of an 
intervention.5 

Treatment Options 
Treatment of varicose veins aims to eliminate pathological refluxes to relieve or reduce symptoms, 
prevent recurrence of varicosities or the occurrence of new varicosities, avoid long-term 
complications, and improve disease-related quality of life.2, 5 Therapeutic management of varicose 
veins can be based on conservative or invasive methods.3  

Conservative treatments consist of lifestyle change, compression therapy, and pharmacotherapy.3 
Lifestyle change includes weight loss, exercise, periodic limb elevation, rehabilitation of the ankle 
joint, avoidance of a standing position, and avoidance of a sitting position with lowered limbs. 
Compression therapy uses compressing bandaging or graduated compression products to reduce 
edema and pain. Pharmacotherapy uses phlebotropic drugs to reduce the severity of inflammation 
and vascular permeability of capillary vessels by modifying the venous tone, which in turn leads to a 
decrease in pain, symptoms, and edema. The safety and efficacy/effectiveness of conservative 
treatments, either as intervention or as comparator, are not addressed in this report.  

Invasive treatments include traditional open surgery and minimally invasive endovenous ablation. 
Although the management of varicose veins has evolved considerably in recent years, debate still 
remains over the best method of management.6 The new treatments for varicose veins developed in 
the last 15 to 20 years have primarily focused on ablation of the saphenous trunk.6 
Conventional open surgery 
The conventional open surgical management of great saphenous veins varicosities consists of high 
sapheno-femoral ligation and stripping of the great saphenous veins to the knee (high ligation and 
stripping).2, 7 This treatment is generally reserved for patients with the most severe symptoms due to 
the prerequisite two- to six-week recovery period.   

Conventional open surgery has no limitations in terms of size, location, or course of the blood 
vessels to be operated on.3 Problems with open surgery include recurrence (clinical- or ultrasound-
detected recurrence), post-operative complications, and prolonged recovery. Recurrence of varicose 
veins remains a significant problem of open surgery; recurrence rates are reported to be up to 33% 
at two years, 41% at five years, and 70% at over 10 years.5 Surgical procedures for recurrence can 
therefore place considerable demand on health services. Common post-surgery complications 
include wound infection, hematoma, leakage of lymph, pain, scarring, nerve injury, and prolonged 
recovery, and rare complications include damage to the arterial system in the inguinal region, damage 
to deep veins, and deep vein thrombosis.3, 5, 8 Up to 20% of patients require additional treatment for 
symptoms.9  

Endovenous therapy 
Endovenous therapy, a minimally invasive procedure introduced around 2000, may offer potential 
benefits such as faster recovery, reduced complications, fewer physical limitations, and increased 
health-related quality of life.5, 10 Endovenous therapy can be classified into thermal techniques and 
non-thermal techniques.3, 11 Thermal ablation includes EVLA, RFA, and steam vein sclerosis, and 
non-thermal ablation includes foam sclerotherapy, mechanochemical ablation, and injection of 
cyanoacrylate glue.12 
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Current endovenous thermal ablation treatment options all share the common goal of addressing the 
underlying pathophysiology of venous reflux and/or obstruction without disfigurement of the 
patients. Endovenous thermal ablation techniques deploy an endoluminal catheter to deliver thermal 
energy and induce truncal vein occlusion. Laser and radiofrequency energy are the two methods 
commonly used to generate thermal energy.7 Heat destroys the endothelium and mural collagens, 
including coagulation and thrombus formation. Subsequent fibrosis and formation of a new collagen 
matrix further constricts the lumen to occlude the vein.7 
The use of EVLA, RFA, or steam techniques requires injection of tumescent liquid around the 
target vein to protect the perivenous tissue from the heat created during treatment, whereas the new 
non-thermal ablation techniques (mechanochemical ablation and glue injection) can be performed 
without injection of tumescent liquid during the ablation.13 Possible complications following thermal 
ablation treatment include bleeding, infections, thermal damage to the nerves, deep vein thrombosis, 
and skin discolouration.3, 8 

EVLA 
The aim of EVLA is to induce a permanent, non-thrombotic occlusion of a refluxing vein using the 
intraluminal application of laser energy.14 The laser energy is converted into dermal energy, which 
induces mural inflammation and ultimately fibrosis with resultant vein obliteration.14 

EVLA of varicose veins is commonly performed using a wavelength of between 810 and 1,500 
nanometres (nm).14 The light of the recently introduced 1,470 nm lasers (BiolitecTM) is absorbed by 
the water contained in the tissue, and it acts more selectively on the venous wall. Lower energy doses 
can therefore be used to cause vein closure while decreasing post-operative pain, lowering the risk of 
perforating the vessel wall, and reducing postoperative hematomas.3 

In addition to the introduction of various wavelengths, the evolution of lasers techniques involves 
modifications to optical fibers. Classical optical fibers, which have a diameter of 200 to 600 microns 
(µm), beam light “forward”. Companies have now also introduced radial optical fibers equipped 
with a special tip capable of changing the direction of the laser beam so that they also illuminate 
“sideways”, forming a ring of light 360 degrees around the fiber. As a result of this radial laser beam, 
the direct impact on the vein wall is increased, which makes it possible to close a vessel with a larger 
diameter. It also reduces the risk of vein wall perforation from a beam focused in front of the fiber.3 

RFA 
RFA of varicose veins was first reported in 2000, utilizing the VNUS ClosurePlusTM catheter 
(Covidien, Dublin, Ireland).15 Since then, two more catheters have been introduced, VNUS 
ClosureFastTM and Olympus Celon RFITTTM (Olympus, Tetlow, Germany).15 Radiofrequency energy 
thermally denatures vein wall collagen, leading first to vein wall inflammation, then fibrosis, and 
finally occlusion.15 

Risks of EVLA remain in terms of recanalisation and neo-reflux via junctional tributaries,16 and 
EVLA complications and limitations are similar to those present in RFA. In the case of EVLA, 
there is a greater risk of the vein being perforated, and hence an increased risk of hematoma. 
Furthermore, the pain experienced from EVLA is slightly more severe, which is most likely due to 
the much higher temperatures achieved during laser treatment.3 
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For a detailed technology description of the mechanisms of action, indications and 
contraindications, safety issues, advantages and disadvantages, equipment and devices, and 
regulatory status in North America, please refer to the IHE 2014 report.1 

Method 
An updated literature search was conducted by an IHE information specialist in December 2015, 
using the same databases and search terms as in the 2014 IHE report, to identify new studies 
published from January 2012 to December 2015. No language or study design restrictions were 
applied to the literature search. Titles/abstracts were screened by one reviewer (BG). Articles that 
appeared to be relevant were retrieved for final determination of study eligibility based on the 
predefined inclusion/exclusion criteria. According to a pre-developed data extraction form, data 
from each selected study were extracted by one reviewer (BG) and tabulated for further analysis. For 
a study with multiple publications, the most recent or most comprehensive publication was included 
as a key study with supplemental information from other relevant publications when necessary. A 
narrative approach was used to synthesize the information extracted from selected studies. A formal 
quality appraisal was not performed due to time constraints; however, important methodological 
issues are highlighted in the report. 

A detailed description of the approach used for the literature search, study selection, data extraction, 
and data analysis and synthesis is provided in Appendix A. 

Results 
Literature Search Results 
The updated literature search identified a total of 496 unique titles/abstracts (487 citations from the 
database search and nine citations from the grey literature search). Based on the screening of 
titles/abstracts, 56 articles that appeared to be relevant were retrieved. On closer examination of the 
full-text articles, four systematic reviews and meta-analyses studies that met our inclusion criteria 
were included for further analysis. In addition, three HTAs, four clinical practice guidelines, and two 
recommendation reports were also included (Figure 1). Excluded studies and the reasons for 
exclusion are listed in Appendix B. 
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Figure 1: Summary of updated literature search results 
 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

Description of Included Studies 
Four systematic reviews with meta-analyses,2, 16-18 three HTAs,5, 10, 19, 20 four clinical practice 
guidelines,12, 21-23 and two recommendation reports24, 25 are included in this update. 

In the four included systematic reviews, two reviews2, 16 compared EVLA to open surgery, and the 
other two compared EVLA or RFA to open surgery. While three reviews examined both the safety 
and efficacy outcomes, one review18 assessed the short-term complications only. All four reviews 
conducted a comprehensive literature search with more than two databases, for studies published up 
to 201216 or 2014.17 All reviews presented clear inclusion and exclusion criteria, assessed the 
methodological quality of included studies using different tools, and tested heterogeneity before 
pooling the results. 

All three included HTAs compared EVLA, RFA, or foam sclerotherapy to open surgery. The HTA 
conducted by the United Kingdom (UK) National Institute of Health Research (NIHR)10 focused 
primarily on the CLASS (Comparison of LAser, Surgery and foam Sclerotherapy) RCT, published in 
2014.26 The rapid review by the Canadian Agency for Drugs and Technologies in Health (CADTH) 
in 201420 was an update of a CADTH 2011 report. The study by Carroll et al. 20145 is a journal 
publication based on the original HTA report.19 In two HTAs,5, 19, 20 the methodological quality of 
included studies was critically appraised using different tools. 

Of the four clinical practice guidelines, three were developed in Europe and one23 was developed in 
North America. The recommendations in the Ontario Health Technology Advisory Committee 
(OHTAC) 2013 report24 was based on two previous OHTAC HTAs that focused on EVLA and 
RFA. The recommendations in the Australian Medical Services Advisory Committee (MSAC) 2012 

496 records identified  
from the updated literature search  
(after duplicates were removed)  

and screened 

440 records 
excluded 

42 articles excluded   
Reasons for exclusions: 
• Non-English articles 
• Abstracts  
• General reviews 
• Not intervention/ 

comparator of interest 
• No outcomes of 

interest  
• Not relevant 

Included studies: 
• Systematic reviews/meta-analyses (4) 
• Health technology assessments (3)  
• Clinical practice guidelines (4) and 

recommendation reports (2) 

56 full-text articles retrieved  
and assessed for eligibility  
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report25 were based on an HTA, but the full report is not publicly available due to commercial-in-
confidence data contained in the report (MSAC Secretariat, personal communication, February 
2016).  

Research Findings 
Evidence from systematic reviews/meta-analyses 
Details obtained from the four systematic reviews, including study, methods, results, and authors’ 
conclusions, are presented in Appendix C, Table C.1.  

For the comparison between EVLA and open surgery, in general, two reviews found comparable 
safety and efficacy outcomes between the two treatments in terms of recurrence rate, quality of life, 
and complications. Compared to open surgery, EVLA was associated with fewer instances of 
sensory complications, pigmentation, and infection. One meta-analysis2 showed a trend towards a 
higher risk of ultrasound-detected recurrence at 12 months after treatment. 

When comparing EVLA or RFA to open surgery, one 2014 Cochran review17 found that EVLA or 
REF are at least as effective as open surgery in the treatment of a great saphenous varicose vein, and 
quality of life measures and complications are similar between the treatment groups. Another 
review18 that focused on the short-term (less than one year) complications found that complications 
associated with endovenous ablation and open surgery are common but usually minor. Open surgery 
has a higher wound infection rate and a lower thrombophlebitis rate compared to EVLA or RFA. 
EVLA has a significantly lower rate of paraesthesia compared to RFA and open surgery. Frequency 
of thermal skin burns occurrence was similar between EVLA and RFA. 

Data on longer-term outcomes are still lacking. One review16 reported no statistically significant 
difference in recurrence rate between EVLA (62%) and high ligation and stripping (51%) at five-year 
follow-up, based on one primary study only. 

Evidence from HTAs 
Details extracted from the three HTAs are presented in Appendix C, Table C.2. 

The most recent HTA by the UK NIHR,10 published in 2015, evaluated the clinical effectiveness 
and cost-effectiveness between foam sclerotherapy, EVLA, and open surgery. In this HTA, a 
literature search was conducted to identify relevant RCTs published by 2013, and the results from 
the CLASS trial were reported in detail.  

The CLASS trial involved 798 patients with primary varicose veins from 11 UK clinical centres. 
Outcomes were compared between ultrasound-guided foam sclerotherapy, EVLA, and open surgical 
treatments. Primary outcomes at six months were disease-specific quality of life and generic quality 
of life, as measured on several scales. Secondary outcomes included complications and measures of 
clinical success. The authors found that quality of life measures were generally similar among the 
study groups, with the exception of a slightly worse disease-specific quality of life in the foam 
sclerotherapy group than in the surgery group. All treatments had similar clinical efficacy, but 
complications were less frequent after EVLA treatment, and ablation rates were lower after foam 
sclerotherapy. 

The authors concluded that considerations of both the six-month clinical outcomes and the 
estimated five-year cost-effectiveness suggest that EVLA should be considered as the treatment of 
choice for suitable patients. The authors highlighted the need for long-term outcome data from 
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RCTs on quality of life, recurrence rates, and costs for foam sclerotherapy and other endovenous 
techniques compared against each other and against surgery. It was mentioned that five-year trial 
results are currently being evaluated to compare the cost-effectiveness of foam sclerotherapy, 
EVLA, and surgery, and to determine the recurrence rates following each treatment. 

Carroll et al.5, 19 searched 11 databases up to August 2011 and identified 51 reports of 31 RCTs with 
a total of 3,772 patients. The authors found that differences in clinical outcomes were negligible 
between minimally invasive treatments (foam sclerotherapy, EVLA, or RFA) and open surgery, and 
therefore the relative cost of the treatments becomes one of the deciding factors. Foam 
sclerotherapy might offer the most cost-effective alternative to surgery, within certain time 
parameter. 

Based on the 11 studies (systematic review, HTA, RCTs, clinical practice guidelines, and 
recommendation report) published between 2011 and 2014, the CADTH rapid review20 concluded 
that EVLA, RFA, and foam sclerotherapy are not inferior to open surgery in terms of clinical 
effectiveness, with potential benefits in terms of time to return to normal activity, complications, 
and cost-effectiveness. Cost is likely the determining factor regarding which of these technologies is 
the most cost-effective. 
Recommendations from clinical practice guidelines and recommendation reports 
Four recently released clinical practice guidelines and two recommendation reports were identified. 
Information about guideline developers, the method used to develop guidelines, and 
recommendations related to endovenous thermal ablation was extracted and tabulated in 
Appendix C, Table C.3. 

European Society for Vascular Surgery, 2015 
According to the European Society for Vascular Surgery (ESVS) 2015 guidelines,12 for the treatment 
of great saphenous vein reflux in patients with symptoms and signs of chronic venous disease: 

• Endovenous thermal ablation techniques are recommended in preference to surgery; and 
• Endovenous thermal ablation techniques are recommended in preference to foam 

sclerotherapy. 

For the treatment of small saphenous vein reflux in patients with symptoms and signs of chronic 
venous disease: 

• Endovenous thermal ablation should be considered. 

National Institute for Health and Care Excellence, 2013 
The UK National Institute for Health and Care Excellence (NICE) 2013 guidelines21 recommended 
a sequential approach to choosing the treatment for any patient with varicose veins. 

For interventional treatment for people with confirmed varicose veins and truncal reflux: 
• Offer endovenous thermal ablation, usually via radiofrequency or laser ablation. 
• If endovenous thermal ablation is unsuitable, offer ultrasound guided foam sclerotherapy. 
• If foam sclerotherapy is unsuitable, offer truncal vein stripping surgery. 
• If incompetent varicose tributaries are to be treated, consider treating them at the same time. 
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• Do not carry our interventional treatment for varicose veins during pregnancy other than in 
exceptional circumstances. 

The guidelines rank endovenous thermal ablation as the method of first choice, followed by foam 
sclerotherapy (if endovenous thermal ablation is unsuitable), and then surgery (if foam sclerotherapy 
is unsuitable).  

The NICE recommendations are based on systematic reviews of best available evidence (as of 2012) 
and explicit consideration of cost-effectiveness. The literature review provided no convincing 
evidence of differences in the clinical effectiveness of either endovenous thermal ablation or foam 
sclerotherapy compared with surgery, but showed a slight advantage of endovenous thermal ablation 
over foam sclerotherapy. Cost-effectiveness analysis concluded that endovenous thermal treatment 
had some advantage over both foam sclerotherapy and surgery.  

Ontario Health Technology Advisory Committee, 2013, and Medical Services 
Advisory Committee, 2012 
The other two guidelines22, 23 recommended that endovenous ablation be used for varicose veins in 
the legs, but did not mention a preference of endovenous ablation over open surgery. 

Based on the findings from two previously published HTAs, in 2013, the OHTAC recommended 
the following:24 

• EVLA and RFA are less invasive, comparably safe, and cost-effective alternatives to surgical 
vein stripping that should be made available to people with symptomatic varicose veins and 
saphenous venous reflux demonstrated on a full duplex ultrasound investigation and, when 
feasible, following a failed trial of conservative management. 

• There is an absolute medical necessity for a surgical approach including RFA or EVLA 
treatment of varicose veins associated with venous ulcer, thrombophlebitis, or bleeding. 
However, the decision to recommend a similar treatment approach based on other 
symptoms attributed to chronic venous reflux should be made on an individual basis and 
guided by validated disease severity scales such as the VCSS. 

Based on the findings from an HTA, the Australian MSAC25 supports the public funding of 
ultrasound-guided endovenous RFA for the treatment of varicose veins of the lower limbs due to 
chronic venous insufficiency, at the same fees and with the same Extended Medicare Safety Net Cap 
as the corresponding EVLA item.  

Summary of key findings 
• Four systematic reviews/meta-analyses, three HTAs, four clinical practice guidelines, and two 

recommendation reports were identified from the updated literature search for publications 
between January 2012 and December 2015.  

• Findings from systematic reviews/meta-analyses and HTAs suggest that endovenous thermal 
ablation and open surgery are not without complications, but serious complications (such as 
deep vein thrombosis, sural nerve damage, severe wound problem, or pulmonary embolism) are 
rare. Endovenous thermal ablation and open surgery have their own local complication profiles. 
Open surgery has wound-related problems, hematoma formation, and sensory nerve injury, 
whereas EVLA and RFA are associated with bruising and erythema, thermal skin injury with 
blistering, phlebitis, and sensory nerve injury. 
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• Safety and clinical efficacy/effectiveness appear to be similar between minimally invasive 
treatments (including foam sclerotherapy, EVLA, RFA) and conventional open surgery. The 
cost of each treatment modality will play an important role in the determination of the cost-
effectiveness. 

• A 2015 HTA based on a large multicentre RCT (the CLASS trial) that compared foam 
sclerotherapy, EVLA, and open surgery in 798 patients suggested that EVLA be considered as 
the treatment of choice for suitable patients. In contrast, another HTA suggests that foam 
sclerotherapy might offer the most cost-effective alternative to surgery within a certain time 
parameter. 

• The ESVS guidelines (2015) and the NICE guidelines (2013) recommended endovenous thermal 
ablation in preference to open surgery. 

• Long-term follow-up data for endovenous thermal ablation are still lacking; current 
recommendations are largely based on relatively short-term (one- to two-year) clinical outcomes.  

• A new generation of devices for endovenous ablation of truncal veins has been emerging in 
recent years. The new devices such as cyanoacrylate glue and mechanochemical ablation aim to 
avoid the use of heat as energy source and associated requirement for tumescence around the 
vein. 

Conclusions 
Endovenous ablation therapy has been used increasingly in recent years. Based on the evidence from 
the updated literature search, it appears that EVLA or RFA are at least as safe and effective as the 
open surgery during short-term follow-up. Recommendations from recent clinical practice guidelines 
favour endovenous thermal ablation over open surgery in suitable patient, however, good quality 
randomized control trials with longer–term follow-up (five years and longer) are required to facilitate 
the comparison of long-term clinical outcomes between the treatment modalities. 
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Appendix A: Methodology 
Search Strategy 
An updated literature search was conducted by an IHE information specialist in December 2015, 
using the same databases and search terms as in the 2014 IHE report to identify new studies 
published from January 2012 to December 2015.1 Key health information resources searched 
included the Cochrane Database of Systematic Reviews (CDSR), Database of Abstracts of Reviews 
of Effects (DARE), Health Technology Assessment (HTA) Database, NHS Economic Evaluation 
Database (NHS EED), PubMed, EMBASE, and CINAHL. No language or study design restrictions 
were applied to the literature search. The search was developed and carried out prior to the study 
selection process (Table A.1). In addition to the strategy outlined below, reference lists of retrieved 
articles were reviewed for potential studies. 

Table A.1: Search strategy 

Database Edition or 
date searched Search Terms†† 

Databases 

The Cochrane Library (including 
CRD databases and CDSR) 
www.thecochranelibrary.com  

1 Dec 2015 #1 MeSH descriptor Varicose Veins explode all trees  
#2 MeSH descriptor Venous Insufficiency explode all 
trees  
#3 MeSH descriptor Saphenous Vein explode all trees  
#4 (varicos* NEAR/3 vein*):ti,ab,kw or (varices OR 
varicosis):ti,ab,kw  
#5 (venous or vein* or saphenous) NEAR/3 (reflux OR 
incomp* or insuff* or ulcer*):ti,ab,kw  
#6 (#1 OR #2 OR #3 OR #4 OR #5) 
88 results from Cochrane 
115 reviews from Dare 
83 HTA 
85 NHS EED 

Medline (include in process 
citations) - OVID platform  
(licensed resource) 

26 Nov 2015 1. exp Varicose Veins/ 
2. exp Venous Insufficiency/ 
3. Saphenous Vein/ 
4. ((varicos* adj3 vein*) or varices or varicosis).ti,ab. 
5. ((venous or vein* or saphenous) adj3 (reflux or incomp* 
or insuff* or ulcer*)).ti,ab. 
6. saphenous vein*.ti,ab. 
7. or/1-6 
8. exp Varicose Veins/dh, dt, rt, su, th 
9. (evlt or laser*).mp. 
10. (evlp or evla).tw. 
11. Laser Coagulation/ 
12. laser therapy, low-level/ 
13. laser therapy/ 
14. Catheter Ablation/ 
15. ((radiofrequency adj2 ablation) or RFA or 
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radiofrequency obliteration or radiofrequency energ*).tw. 
16. (VNUS* or (Closure* and radiofrequency)).tw. 
17. endovenous ablation.tw. 
18. Sclerotherapy/ 
19. exp Sclerosing Solutions/ 
20. (sclerotherap* or sclerosing* or sclerosant*).tw. 
21. Vascular Surgical Procedures/ 
22. ligation/ 
23. (strip* or ligat* or phlebect* or surgical or surger*).tw. 
24. or/9-23 
25. (7 and 24) or 8 
26. meta-analy*.mp,pt. 
27. ((systematic* adj2 review*) or Medline or pubmed or 
search*).tw. 
28. technology assessment, biomedical/ 
29. (Hta or technology assessment or rapid review).ti. 
30. evidence*.ti. 
31. or/26-30 
32. meta-analysis.pt. 
33. (meta-anal$ or metaanal$).mp. 
34. ((quantitativ$ adj3 review$1) or (quantitativ$ adj3 
overview$)).mp. 
35. ((systematic$ adj3 review$) or (systematic adj3 
overview$)).mp. 
36. ((methodologic adj3 review$1) or (methodologic adj3 
overview$)).mp. 
37. (integrat$ adj5 research).mp. 
38. (quantitativ$ adj3 synthes$).mp. 
39. or/32-38 
40. review.pt. or (review$ or overview$).mp. 
41. (medline or medlars or pubmed or index medicus or 
embase or cochrane).mp. 
42. (scisearch or web of science or psycinfo or psychinfo 
or cinahl or cinhal).mp. 
43. (excerpta medica or psychlit or psyclit or current 
contents or science citation index or sciences citation 
index or scopus).mp. 
44. (hand search$ or manual search$).mp. 
45. ((electronic adj3 database$) or (bibliographic adj3 
database$) or periodical index$).mp. 
46. (pooling or pooled or mantel haenszel).mp. 
47. (peto or der simonian or dersimonian or fixed 
effect$).mp. 
48. ((combine$ or combining) adj5 (data or trial or trials or 
studies or study or result or results)).mp. 
49. or/41-48 
50. 40 and 49 
51. (hta$ or health technology assessment$ or biomedical 
technology assessment$).mp. 
52. technology assessment, biomedical/ or biomedical 
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technology assessment/ 
53. 31 or 39 or 50 or 51 or 52 
54. 25 and 53 
55. limit 54 to yr="2012 -Current" 
204 results 

EMBASE – Ovid platform 
(licensed resource) 

1 Dec 2015 1. varicosis/ or leg varicosis/ 
2. vein insufficiency/ or chronic vein insufficiency/ 
3. saphenous vein/ 
4. ((varicos* adj3 vein*) or varices or varicosis).tw. 
5. ((venous or vein* or saphenous) adj3 (reflux or incomp* 
or insuff* or ulcer*)).tw. 
6. saphenous vein*.tw. 
7. or/1-6 
8. varicosis/dt, rt, su, th [Drug Therapy, Radiotherapy, 
Surgery, Therapy] 
9. leg varicosis/dt, rt, su, th [Drug Therapy, Radiotherapy, 
Surgery, Therapy] 
10. vein insufficiency/dt, rt, su, th [Drug Therapy, 
Radiotherapy, Surgery, Therapy] 
11. or/8-10 
12. laser*.mp. 
13. (evlt or evlp or evla).tw. 
14. laser coagulation/ 
15. low level laser therapy/ 
16. laser surgery/ 
17. radiofrequency ablation/ 
18. ((radiofrequency adj2 ablation) or RFA or 
radiofrequency obliteration or radiofrequency energ*).tw. 
19. (VNUS* or (Closure* and radiofrequency)).tw. 
20. endovenous ablation.tw. 
21. exp sclerotherapy/ 
22. sclerosing agent/ 
23. (sclerotherap$ or sclerosing$ or sclerosant$).tw. 
24. vein surgery/ or phlebectomy/ or vein ligation/ or vein 
stripping/ 
25. (strip* or ligat* or phlebect*).tw. 
26. or/12-25 
27. (7 and 26) or 11 
28. meta analysis/ 
29. "systematic review"/ 
30. ((systematic* adj2 review*) or Medline or pubmed or 
search*).tw. 
31. exp biomedical technology assessment/ 
32. (Hta or technology assessment or rapid review or 
evidence*).ti. 
33. or/28-32 
34. meta-analysis.pt. 
35. (meta-anal$ or metaanal$).mp. 
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36. ((quantitativ$ adj3 review$1) or (quantitativ$ adj3 
overview$)).mp. 
37. ((systematic$ adj3 review$) or (systematic adj3 
overview$)).mp. 
38. ((methodologic adj3 review$1) or (methodologic adj3 
overview$)).mp. 
39. (integrat$ adj5 research).mp. 
40. (quantitativ$ adj3 synthes$).mp. 
41. or/34-40 
42. review.pt. or (review$ or overview$).mp. 
43. (medline or medlars or pubmed or index medicus or 
embase or cochrane).mp. 
44. (scisearch or web of science or psycinfo or psychinfo 
or cinahl or cinhal).mp. 
45. (excerpta medica or psychlit or psyclit or current 
contents or science citation index or sciences citation 
index or scopus).mp. 
46. (hand search$ or manual search$).mp. 
47. ((electronic adj3 database$) or (bibliographic adj3 
database$) or periodical index$).mp. 
48. (pooling or pooled or mantel haenszel).mp. 
49. (peto or der simonian or dersimonian or fixed 
effect$).mp. 
50. ((combine$ or combining) adj5 (data or trial or trials or 
studies or study or result or results)).mp. 
51. or/43-50 
52. 42 and 51 
53. (hta$ or health technology assessment$ or biomedical 
technology assessment$).mp. 
54. technology assessment, biomedical/ or biomedical 
technology assessment/ 
55. or/33,41,52-54 
56. 27 and 55 
57. limit 56 to yr="2012 -Current" 
211 results 

Web of Science  - ISI Platform 
(licensed resource) 

1 Dec 2015 1. #5 AND #1 
Refined by: Databases: (WOS) AND PUBLICATION 
YEARS: (2014 OR 2012 OR 2013 OR 2015)  
DocType=All document types; Language=All 
languages; 

2. #7 #5 AND #1 
Refined by: Databases: (WOS)  
DocType=All document types; Language=All 
languages; 

3. #6 #5 AND #1  
DocType=All document types; Language=All 
languages; 

4. #5 #4 OR #3 OR #2  
DocType=All document types; Language=All 
languages; 
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5. #4 TOPIC: ((evidence based OR evidence-based 
medicine OR best practice* OR evidence synthesis)) 
AND TOPIC: ((review OR diseases category OR 
behavior and behavior mechanisms OR therapeutics 
OR evaluation studies OR validation studies OR 
guideline OR pmcbook))  
DocType=All document types; Language=All 
languages; 

6. #3 TOPIC: ((systematic review OR meta-analysis 
OR meta-analysis OR systematic literature review 
OR this systematic review OR (systematic review 
AND review) OR meta synthesis OR meta synthesis 
OR integrative review OR integrative research review 
OR rapid review OR consensus development 
conference OR practice guideline OR cochrane 
database syst rev OR acp journal club OR health 
technol assess OR evid rep technol assess summ 
OR drug class reviews))  
DocType=All document types; Language=All 
languages; 

7. #2 TOPIC: ((meta-anal* or (systematic* SAME 
review*) or medline or pubmed or search*or hta or 
technology assessment or rapid review)) OR TITLE: 
((evidence*))  
DocType=All document types; Language=All 
languages; 

8. #1 TOPIC: ((varicose vein* OR varicosis OR varices 
OR ((venous OR vein) SAME (insuffic* or incomp* or 
ulcer*)))) AND TOPIC: ((saphenous or lower limb* or 
lower extremit* or leg or calf or thigh)) AND TOPIC: 
((radiofrequency or RFA or ablation or ligat* or strip* 
or phlebect* or laser or evlt or evla or evlp or sclero* 
or surgery or surgical))  
DocType=All document types; Language=All 
languages; 

103 results 

CINAHL – EBSCO Platform 
(licensed resource) 

1 Dec 2015 S7 S2 AND S3 AND S5  
Limiters - Published Date: 20120101-20151231  

S6 S2 AND S3 AND S5   
S5 S1 OR S4   
S4 ( ( meta-anal* or systematic* review* or medline or 

pubmed or search*or hta or technology assessment 
or rapid review ) ) OR TI evidence*   

S3 radiofrequency or RFA or ablation or ligat* or strip* or 
phlebect* or laser or evlt or evla or evlp or sclero* or 
surgery or surgical   

S2 (MH "Varicose Veins+") OR (MH "Saphenous Vein") 
OR (MH "Venous Insufficiency") OR ( ( (venous or 
vein* or saphenous) and (reflux or incomp* or 
insuff*) ) OR ( varicose vein* or varices or varicosis ) 
)  

S1 (TI (systematic* n3 review*)) or (AB (systematic* n3 
review*)) or (TI (systematic* n3 bibliographic*)) or 
(AB (systematic* n3 bibliographic*)) or (TI 
(systematic* n3 literature)) or (AB (systematic* n3 
literature)) or (TI (comprehensive* n3 literature)) or 
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(AB (comprehensive* n3 literature)) or (TI 
(comprehensive* n3 bibliographic*)) or (AB 
(comprehensive* n3 bibliographic*)) or (TI 
(integrative n3 review)) or (AB (integrative n3 
review)) or (JN “Cochrane Database of Systematic 
Reviews”) or (TI (information n2 synthesis)) or (TI 
(data n2 synthesis)) or (AB (information n2 
synthesis)) or (AB (data n2 synthesis)) or (TI (data 
n2 extract*)) or (AB (data n2 extract*)) or (TI 
(medline or pubmed or psyclit or cinahl or (psycinfo 
not “psycinfo database”) or “web of science” or 
scopus or embase)) or (AB (medline or pubmed or 
psyclit or cinahl or (psycinfo not “psycinfo database”) 
or “web of science” or scopus or embase)) or (MH 
“Systematic Review”) or (MH “Meta Analysis”) or (TI 
(meta-analy* or metaanaly*)) or (AB (meta-analy* or 
metaanaly*)) 

64 results (70 if include older studies that were missed 
with this search) 

Guidelines 

National guideline clearinghouse 
www.guideline.gov  

11 Dec 2015 Varicose veins (2 potentially relevant); venous 
insufficiency (0 additional potentially relevant); 
radiofrequency ablation; laser; sclerotherapy 

CMA Infobase 
www.cma.ca/En/Pages/clinical-
practice-guidelines.aspx  

11 Dec 2015 Varicose veins (0 result); laser (0 potentially relevant 
result); radiofrequency (0 results); venous insufficiency (0 
results); phlebectomy; sclerotherapy (0 results) 

Towards Optimized Practice 
www.topalbertadoctors.org/  

11 Dec 2015 Browsed list (0 results) 

Guidelines International Network 
www.g-i-n.net/ 

11 Dec 2015 Varicose veins (3 results) 

NICE guidance 
www.nice.org.uk/guidance  

11 Dec 2015 Varicose veins (3 potentially relevant results) 

SIGN guidance 
www.sign.ac.uk/ 

11 Dec 2015 Venous(0 potentially relevant result); varicose veins (0 
results) 

BCguidelines.ca 
www.bcguidelines.ca  

11 Dec 2015 Venous; vein; laser; radiofrequency; sclero (0 results) 

New Zealand Guidelines Group 
www.health.govt.nz/publications  

11 Dec 2015 Venous; vein; laser; radiofrequency; sclero (0 results) 

Clinical Practice Guidelines Portal 
www.clinicalguidelines.gov.au 

11 Dec 2015 Varicose; venous (1 result) 

HTA Agencies  

INESS 
www.inesss.qc.ca/index.php?id=4
9&L=1  

11 Dec 2015 Varicose veins; venous (0 relevant) 

CADTH 
www.cadth.ca  

14 Dec 2015 Varicose veins; venous; varicoses; varicosis; varices ( 2 
results – one duplicate with database) 
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Institute for Clinical and Evaluative 
Sciences (ICES), Ontario 
www.ices.on.ca/  

14 Dec 2015 Varicose veins; venous; varicoses; varicosis; varices (0 
relevant) 

Health Technology Assessment 
Unit At McGill 
www.mcgill.ca/tau/  

14 Dec 2015 Browsed list of 2012-2015 reports (0 relevant) 

OHTAC recommendations 
www.hqontario.ca/en/mas/ohtac_r
ec_mn.html  

14 Dec 2015 Find on page: Varic; venous (1 result, which is a 
duplicate) 

EuroScan 
www.euroscan.bham.ac.uk  

14 Dec 2015 Varicose veins; venous insufficiency; varices; varicosis; 
varicoses (0 results) 

ASERNIP-S 
www.surgeons.org/for-health-
professionals/audits-and-surgical-
research/asernip-s/systematic-
reviews-and-technology-
overviews/  

14 Dec 2015 Find on page: Varic; venous (0 relevant) 

MSAC  
www.msac.gov.au/  

14 Dec 2015 Searched current and completed assessments. Find on 
page: Varic; venous (1 relevant) 

NIHR HTA Program 
www.hta.ac.uk/  

14 Dec 2015 Varicose veins; venous; varicoses; varicosis; varices (2 
relevant but both duplicates) 

AHRQ Effective Health Care 
Program  
effectivehealthcare.ahrq.gov/  

14 Dec 2015 Varicose veins (1 result duplicate with REfMan record) 

NHS Centre for Evidence-based 
Purchasing 
nhscep.useconnect.co.uk/CEPPro
ducts/Catalogue.aspx  

14 Dec 2015 Varicose veins (0 relevant) 

Online Search Engines 

TRIP 
www.tripdatabase.com/  

14 Dec 2015 Varicose veins OR venous insufficiency – restricted to 
secondary evidence (15 results, mostly duplicates – 1 
unique result) 

Note: ††, *, #, and ? are truncation characters that retrieve all possible suffix variations of the root word, e.g. surg* 
retrieves surgery, surgical, surgeon, etc.; are used to separate search terms that were searched separately. 

Selection of Key Studies 
Titles and abstracts were screened by one reviewer (BG) and full-text publications of potentially 
relevant articles were retrieved to determine their eligibility according to the following predefined 
inclusion/exclusion criteria. Reasons for exclusion of research studies from this update are 
documented in Appendix B, Table B.1. 

Inclusion criteria 
Studies were selected if they met all of the following inclusion criteria: 

• Study design: systematic reviews/meta-analyses, HTAs, clinical practice guidelines, or 
recommendation reports 
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• Population: working age adults (men and women aged 16 years and over) presenting with 
symptomatic varicose veins of the legs associated with venous reflux (any severity level) 

• Interventions: EVLA and RFA (performed alone for this target population) 
• Comparators: conventional open surgery (vein ligation/stripping performed alone for this 

target population) 
• Outcomes: any of the following: 

o Safety: adverse effect, risks and complications associated with performing the 
interventions of interest including mortality rate and occurrence of 
thromboembolism or thrombotic events; nerve damage and paraesthesia; 
postoperative infection; bleeding complications; pain; hematoma; aecchymosis; 
phlebitis; lymphoedema; procedure-related adverse effects including skin burns, 
induration, and bruising  

o Clinical efficacy/effectiveness: abolition/obliteration/elimination/closing down of 
venous reflux or varicose veins; avoidance of/reduced/delayed recurrence of 
varicose veins or vein reflux; recanalisation; reduction of varicose veins symptoms 
such as leg cramps, pain, and fatigue; improved quality of life; time taken to resume 
normal activities including work; length of procedure operating time; length of 
hospital stay 

• Publication date: published between January 2012 and December 2015 

Exclusion criteria 
Studies were excluded for any of the following reasons: 

• Primary studies (randomized or non-randomized trials, observational studies, case series, 
case reports, letters, commentaries, editorials, conference abstracts) 

• Articles written in language other than English 
• Study that focused on pediatric patients 
• EVLA or RFA was compared to treatment modality other than conventional open surgery 

(for example compression therapy, electronic physiotherapy, exercise, and lifestyle change) 
• Comparison between EVLA and RFA 
• Comparison of the use of various technologies/devices or techniques within EVLA or RFA 

therapy (for example different wavelengths with different laser fibers for EVLA or different 
catheters for RFA)  

• Reporting on EVLA or RFA only, without comparison to surgery 
• Study that focused on compression treatment, foam sclerotherapy, or treatment 

interventions other than EVLA or RFA 
• No outcomes of interest 

Data extraction 
One reviewer (BG) abstracted the data from the selected studies according to pre-developed data 
extraction forms. 
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The following general categories of data were extracted:  
• For systematic review/HTAs: publication information, search strategy, study selection 

criteria (PICOS), quality assessment, number and type of included studies, results, and 
authors’ conclusions 

• For clinical practice guidelines/recommendation reports: publication information, 
method and evidence base, recommendations 

Data synthesis 
A narrative and tabular summary of the selected studies was produced. 
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Appendix B: Excluded Studies and Reasons for Exclusion 
Non-English 

• Varicose veins of the leg / The diagnosis and management of varicose veins. Clinical 
guideline / Methods, evidence and recommendations / July 2013. Angeiologie 65:48-60. 

• Anastasie, B., et al. (2012) Endovenous laser. Angeiologie 64:50-62. 
• Anastasie, B., et al. (2013) Endovenous laser: State of the art and personal experience (Part 

II). Angeiologie 65:39-64. 
• Belha Pereira, A. F., et al. (2014) Surgical approaches on treatment of varicose veins. 

Angiologia e Cirurgia Vascular 10:132-140. 
• Ebner, H. and J. A. Ebner (2014) Recurrence rate after varicose vein surgery. A critical 

analysis. Gefasschirurgie 19:237-243. 
• Garciduenas-Briceno, C. M. (2012) Endothermal heat induced thrombosis: Incidence and 

management. Revista Mexicana de Angiologia 40:135-138. 
• Liu, Y., et al. (2013). Endovenous laser ablation versus conventional surgery for great 

saphenous varicose veins:meta-analysis of randomized trials. Zhonghua yi xue za zhi 
93(23):1822-1826. 

• Noppeney, T. (2014) Radiofrequency ablation for treatment of varicose veins: State of the 
art 2014. Gefasschirurgie 19:618-621.  

• Oubiña, M., et al. (2015). Endovascular laser treatment of varicose veins of the lower limbs 
(Structured abstract). Health Technology Assessment Database (4). 

• Perrin, M. (2013). Review of randomized control trials with endovenous laser in varices 
treatment. Phlebologie-Annales Vasculaires 66(2):95-104.  

• Pichon, R. A., et al. (2012). Endovascular laser treatment versus saphenectomy for the 
management of varicose veins in lower limbs (Structured abstract). Health Technology 
Assessment Database (4).  

• Xiao, Y.-W., et al. (2015) Comparison of long-term result of endovenous laser ablation vs 
high ligation and stripping for varicosity of great saphenous vein: A meta analysis. Medical 
Journal of Chinese People's Liberation Army 40:763-768. 

Abstracts only 
• Akesson, M. (2014) Non-endothermal treatment of varicose veins. CardioVascular and 

Interventional Radiology 37:S156. 
• Akesson, M. (2015) Non-thermal ablation. CardioVascular and Interventional Radiology 38:S38-

S39. 
• Lynch, N. P., et al. (2014) Surgical management of great saphenous varicosities: A meta-

analysis. Irish Journal of Medical Science 183:S22. 
• Lynch, N. P., et al. (2014) Surgical management of great saphenous varicosities: A meta-

analysis. European Surgical Research 52:133. 
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• Marsden, G., et al. (2014) A cost-effectiveness analysis of interventions for symptomatic 
varicose veins. Value in Health 17:A488-A489.  

• McBride, K. D. (2013) What other endovenous techniques can we use? CardioVascular and 
Interventional Radiology 36:S159-S161.  

• McGreevey, C. and C. Bulger (2013) Obtaining accurate thromboembolism rates post-
endovenous laser ablation and sclerotherapy procedures for treatment of chronic venous 
insufficiency. Chest 144. 

• O'Flynn, N., et al. (2014). Diagnosis and management of varicose veins in the legs: NICE 
guideline. British Journal of General Practice 64(623):314-315.  

General reviews 
• Anwar, M. A., et al. (2012) Complications of radiofrequency ablation of varicose veins. 

Phlebology 27:34-39.  
• Campbell, B. (2014). New evidence on treatments for varicose veins. The British Journal of 

Surgery 101(9):1037-1039.  
• Carradice, D., et al. (2015). Laser; best practice techniques and evidence. Phlebology / Venous 

Forum of the Royal Society of Medicine 30(2 Suppl):36-41.  
• Cavallini, A. (2015). Endovenous laser treatment of saphenous veins: is there clinical 

difference using different endovenous laser wavelenghts? International Angiology 34(1):1-8.  
• Chwala, M., et al. (2015). Varicose veins of lower extremities, hemodynamics and treatment 

methods. Advances in Clinical and Experimental Medicine: official organ Wroclaw Medical University 
24(1):5-14.  

• Eklof, B. and M. Perrin (2014). Review of randomized controlled trials comparing 
endovenous thermal and chemical ablation (Provisional abstract). Database of Abstracts of 
Reviews of Effects (2):1-12.  

• Goodyear, S. J. and I. K. Nyamekye (2015). Radiofrequency ablation of varicose veins: Best 
practice techniques and evidence. Phlebology / Venous Forum of the Royal Society of Medicine 30(2 
Suppl):9-17.  

• Jacobs, C. E., et al. (2014). Deep Venous Thrombosis after Saphenous Endovenous 
Radiofrequency Ablation: Is it Predictable? Annals of Vascular Surgery 28(3):679-685.  

• Nelzen, O. (2014) Great uncertainty regarding treatment of varicose vein recurrence. 
Phlebologie 43:13-18. 

• Perin, M. (2015) Presence of varices after operative treatment: A review. Phlebolymphology 
22:5-11.  

• Perrin, M. and B. Eklof (2012) Randomized controlled trials in the treatment of varicose 
veins (2). Phlebolymphology 19:91-99. 

• Rosales-Velderrain, A., et al. (2013). Pulmonary embolism after endovenous thermal ablation 
of the saphenous vein. Seminars in Vascular Surgery 26(1):14-22.  

• Samuel, N., et al. (2013). Evolution of an endovenous laser ablation practice for varicose 
veins. Phlebology 28(5):248-256.  
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• Smith, P. C. (2015). Debate: should persistent incompetent truncal veins be treated 
immediately? The case in support of the statement. Phlebology / Venous Forum of the Royal 
Society of Medicine 30(1 Suppl):107-110.  

• Whiteley, M. S. (2015). Glue, steam and Clarivein - Best practice techniques and evidence. 
Phlebology / Venous Forum of the Royal Society of Medicine 30(2 Suppl):24-28.  

• Zhan, H. T. and R. L. Bush (2014). A review of the current management and treatment 
options for superficial venous insufficiency. World Journal of Surgery 38(10):2580-2588.  

Summary of/Comments on original clinical practice guidelines  
• Marsden, G., et al. (2013). GUIDELINES Diagnosis and management of varicose veins in 

the legs: summary of NICE guidance. BMJ-British Medical Journal 347. 
• Mosti, G., et al. (2015). Society for Vascular Surgery and American Venous Forum 

Guidelines on the management of venous leg ulcers: The point of view of the International 
Union of Phlebology. International Angiology 34(3):202-218. 

No outcomes of interest 
• Tassie, E., et al. (2014). Cost-effectiveness of ultrasound-guided foam sclerotherapy, 

endovenous laser ablation or surgery as treatment for primary varicose veins from the 
randomized CLASS trial (Provisional abstract). British Journal of Surgery 101(12):1532-1540.  

Not intervention/comparator of interest 
• Lattimer, C. R., et al. (2012). Cost and effectiveness of laser with phlebectomies compared 

with foam sclerotherapy in superficial venous insufficiency: early results of a randomised 
controlled trial (Structured abstract). European Journal of Vascular and Endovascular Surgery 
43(5):594-600.  

• Zenilman, J., et al. (2013). Chronic venous ulcers: a comparative effectiveness review of 
treatment modalities (Structured abstract). Health Technology Assessment Database (4).  

Not relevant 
• Wagner, T. H., et al. (2011). Costs and quality of life associated with radial artery and 

saphenous vein cardiac bypass surgery: results from a Veterans Affairs multisite trial 
(Provisional abstract). American Journal of Surgery 202(5):532-535.  
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Appendix C: Evidence from Selected Studies 
Abbreviations used in following tables 
AGREE Appraisal of Guidelines for Research and Evaluation 
AMSTAR A Measurement Tool to Assess Systematic Reviews 
AVVQ  Aberdeen Varicose Vein Questionnaire  
CEA  cost-effectiveness analysis 
CLASS RCT Comparison of LAser, Surgery and foam Sclerotherapy randomized controlled trial 
CPG  clinical practice guidelines 
DUS  duplex ultrasonography 
DVT  deep vein thrombosis 
EQ-5D  European Quality of Life-5 Dimensions  
EVLA  endovenous laser ablation 
EVTA  endovenous thermal ablation 
FS  foam sclerotherapy 

GRADE Grades of Recommendation Assessment, Development and Evaluation 
GSV  great saphenous veins 
HL/S  high ligation/stripping 
HTA  health technology assessment  
MA  meta-analysis  
NR  not reported 
nss  not statistically significant  
OR  odds ratio 
QALY  quality-adjusted life-year 
QoL  quality of life  
RCT  randomized controlled trial  
RFA  radiofrequency ablation 
SF-36  Short Form questionnaire-36 items physical and mental component scores 
SR  systematic review 
SSV  small saphenous veins 
UGFS  ultrasound-guided foam sclerotherapy  
UK  United Kingdom 
VCSS  Venous Clinical Severity Score 
vs.  versus 
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Table C.1: Evidence from systematic reviews/meta-analyses 
Study Methods Results Authors’ conclusions 

Lynch et al. 
20152 
SR/MA 

Search date: various databases from 
inception until 31 Oct 2013 
Study selection criteria: 
• Patient: over 18 years with clinically 

documented primary venous reflux, 
confirmed by duplex ultrasonography, 
of the GSV 

• Intervention: EVLA/microphlebectomy 
• Comparator: surgical GSV HL/S   
• Outcome measures: recurrence 

defined by ultrasound, QoL, 
complications 

• Study design: RCTs 
Quality assessment: Cochrane risk of 
bias tool 

No. of included studies: 9 reports of 6 RCTs with a total of 
1,289 limbs. 
Recurrence: comparable between the two groups in the 
relatively short follow-up period. MA revealed a trend towards a 
higher risk of ultrasound recurrence after EVLA at 12 months.  
QoL questionnaires: similar for EVLA and surgery.  
Peri-operative complication: low quality evidence suggests 
surgery is associated with more pain, sensory complications and 
infection. 

EVLA is a safe alternative to 
traditional open surgery. There 
is some weak evidence to 
suggest that EVLA has a higher 
risk of ultrasound-detected 
recurrence at 12 months 
following treatment compared to 
open surgery. However, it may 
be associated with less sensory 
complications, pigmentation, 
and infection. 

Nesbitt et al. 
201417   
SR/MA 

Search date: up to 2014  
Study selection criteria: 
• Patient: any age with varicose veins 

affecting the GSV system, confirmed 
on duplex ultrasound imaging  

• Intervention: EVLA, RFA, or FS 
• Comparator: open surgery (HL/S)  
• Outcome measures: recurrent 

varicosities, recanalisation, 
neovascularisation, technical 
procedure failure, patient QoL scores 
and associated complications 

• Study design: RCTs 
Quality assessment: Cochrane risk of 
bias tool 

No. of included studies: 13 RCTs with a total of 3,081 
randomized patients.  
Recurrent varicosities, recanalisation and 
neovascularisation, and technical procedure failure:  

• FS vs. surgery: no difference in the rate of recurrences in 
the surgical group when measured by clinicians, and no 
difference between the groups for symptomatic recurrence. 
Recanalisation and neovascularisation were only evaluated 
in a single study. No difference in the rate of technical 
failure between the two groups.  

• EVLA vs. surgery: no differences between the treatment 
groups for clinician noted or symptomatic recurrence, early 
and late recanalisation. Neovascularisation and technical 
failure were both statistically reduced in the EVLA group 
(P<.0001 and P=.0009, respectively). Long-term (5-year) 
outcomes were evaluated in one study, no association 
could be derived, but it appeared that EVLA and surgery 
maintained similar findings.  

• RFA vs. surgery: no differences in clinician noted 
recurrence; symptomatic noted recurrence was only 
evaluated in a single study. No differences for 

Currently available clinical trial 
evidence suggests that FS, 
EVLA, and RFA are at least as 
effective as surgery in the 
treatment of great saphenous 
varicose veins. Due to large 
incompatibilities between trials 
and different time point 
measurements for outcomes, 
the evidence is lacking in 
robustness. Further RCTs are 
needed, which should aim to 
report and analyze results in a 
congruent manner to facilitate 
future meta-analysis. 
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recanalisation (early or late), neovascularisation or technical 
failure. 

QoL: QoL scores, operative complications, and pain were not 
amenable to MA; QoL generally increased similarly in all 
treatment groups. 
Complications: generally low, especially major complications. 
Pain reporting varied greatly between the studies but in general 
pain was similar between the treatment groups. 

Pan et al. 
201416  
SR/MA 

Search date: search conducted in May 
2012 
Study selection criteria: 
• Patient: with primary lower extremity 

varicosities 
• Intervention: EVLA 
• Comparator: Open surgery (HL/S)    
• Outcome measures: technical success 

rates and recurrence rates at different 
follow-up duration and complication 
rates 

• Study design: prospective clinical 
studies (randomized and non-
randomized trials) 

Quality assessment: modified Sackett’s 
classification scheme 

Included studies: 10 RCTs and 3 non-randomized trials with a 
total of 2,245 limbs. 
Technical success rates: difference in initial technical success 
rates (nss); Procedural failures were more common following 
EVLA compared with conventional surgery at 1- and 2-year 
follow-up.  
Recurrence rates: the duplex-detected and clinical recurrence 
rate was similar between EVLA and conventional surgery after 1 
and 2 years. 
Complications: difference in postoperative phlebitis and bruise 
in EVLA and surgery (nss). Fewer complications with EVLA 
compared with HL/S, including bleeding and hematoma (1.28% 
vs. 4.83%), wound infection (0.33% vs. 1.91%), and 
paraesthesia (6.73% vs. 11.27%). 

EVLA for varicose veins is safe 
and effective compared with 
surgery in a 2-year range. More 
randomized controlled studies 
follow-up results are needed to 
clarify long-term recurrence (5 
years). 

Dermody et 
al. 201318 
SR/MA 

Search date: Jan 2008 to Jan 2013 
Study selection: 
• Patient: with GSV incompetency  
• Intervention: RFA or EVLA 
• Comparator: conventional open 

surgery  
• Outcome measures: short-term 

(<1 year) complications  
• Study design: RCTs 

Quality assessment: Jadad score and 
researcher’s own tool  

No. of included studies: 17 RCTs with a total of 2,349 patients 
(RFA n=317, EVLA: n=1,057, surgery: n=975). 
Complications: an overall complication rate of 39.6% in the 
2,624 limbs analyzed over all procedures. No evidence of a 
difference in the rates of venous thromboembolism. There was a 
significantly higher rate of wound infection for surgery vs. EVLA 
(P=.006), but not between surgery and RFA (P=.094). The 
paraesthesia rate was significantly lower with EVLA vs. RFA 
(P<.001) and surgery (P<.001). The rate of thrombophlebitis was 
significantly lower for surgery vs. RFA (P=.003) and EVLA 
(P=.003). No difference in the rate of thermal skin burns between 
RFA and EVLA.  

Endovenous ablation and open 
surgery of the GSV are not 
without complications, although 
usually minor. Surgery has a 
higher wound infection rate and 
a lower thrombophlebitis rate as 
compared with EVA. EVLA has 
a significantly lower rate of 
paraesthesia as compared with 
RFA and surgery. Thermal skin 
burns occur with equal 
frequency in RFA and EVLA. 
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Table C.2: Evidence from HTAs 

Study Method Results Authors’ 
conclusions 

Brittenden et 
al. 201510 
RCT and 
economic 
modelling 
evaluation 

Search date: up to 2013 
Assessment was primarily based on one RCT 
(the CLASS trial): 
• Population: 798 patients with primary 

varicose veins from 11 UK specialist 
vascular centres 

• Intervention: FS (n=292), EVLA (n=212)  
• Comparator: surgery (n=294) 
• Outcome measures:  

o Primary: QoL: Disease-specific 
(AVVQ) and generic (EQ-5D, SF-36) at 
6 months and cost-effectiveness as 
cost per QALY gained 

o Secondary: QoL at 6 weeks, residual 
varicose veins, VCSS, complication 
rates, return to normal activity, truncal 
vein ablation rates, and costs 

• Study design: A parallel-group RCT 
without blinding, and economic modelling 
evaluation 

Quality assessment: NR 

No. of included studies: 9 RCTs that compared EVLA to open surgery, 
and the CLASS trial that compared FS, EVLA, and surgery.  
QoL at 6 months:  

• AVVQ: the health gain achieved in the AVVQ with FS was 
significantly lower than with surgery (P=.006), but was similar to that 
achieved with EVLA. 

• SF-36: the health gain in SF-36 mental component score for FS was 
worse than that for EVLA (P=.048) but similar to that for surgery.  

• EQ-5D: no differences in EQ-5D or SF-36 component scores in the 
surgery vs. FS or surgery vs. EVLA comparisons.   

QoL at 6 weeks: health gains at 6 weeks (P<.005) were greater for EVLA 
than for FS (EQ-5D, P=.004).  
Procedural complications: fewer in the EVLA group (1%) than after FS 
(7%) and surgery (8%) (P<.001).  
Return to work: more quickly following FS or EVLA than following surgery 
(P<.05).  
VCSS: no differences between the 3 treatments.  
Truncal ablation rates: higher for surgery (P<.001) and EVLA (P<.001) 
than for FS, and were similar for surgery and EVLA. 
Cost-effectiveness: the trial-based CEA showed that, at 6 months, FS 
had the highest probability of being considered cost-effective at a ceiling 
willingness-to-pay ratio of 20,000 per QALY. EVLA was found to cost 
$26,107 per QALY gained vs. FS, and was less costly and generated 
slightly more QALYs than surgery. Markov modelling using trial costs and 
the limited recurrence data available suggested that, at 5 years, EVLA had 
the highest probability (79%) of being cost-effective at conventional 
thresholds, followed by FS (17%) and surgery (5%).  

Considerations of 
both the 6-month 
clinical outcomes 
and the estimated 
5-year cost-
effectiveness 
suggest that EVLA 
should be 
considered as the 
treatment of 
choice for suitable 
patients. 

Carroll et al. 
20145, 
201319 
Systematic 
review, 
network MA, 
cost-
effectiveness 
modeling  

Search date: 11 databases searched from 
inception to Aug 2011 
Study selection criteria: 
• Population: patients (≥16 years) with 

varicose veins  
• Intervention: FS, EVLA, or RFA 
• Comparator: open surgery or conservative 

management  

No. of included studies: 51 reports of 31 RCTs with a total of 3,772 pts 
(No. of pts in a single trial ranged from 28 to 425). 
Technical recurrence: lower with EVLA than with surgery, but benefit 
decreased over time; constantly lower with RFA that with surgery. 
VCSS: lower with EVLA than with surgery. 
Pain score: lower with RFA than with surgery. 
Adverse events (AEs): serious AEs (DVT, pulmonary embolism) were 
rare. 

This assessment 
of currently 
available evidence 
suggests there is 
little to choose 
between surgery 
and the minimally 
invasive 
techniques in 
terms of efficacy 
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• Outcome measures: failure of the 
procedure, technical recurrence 
diagnosed by DUS, VCSS, pain, time to 
return to work/normal activity, 
postoperative complications 

• Study design: RCTs 
Quality assessment: risk of bias criteria 
adopted from a published checklist for surgical 
interventions; assessed by one reviewer, and 
checked for accuracy by a second.  

Cost-effectiveness: differences between treatments were negligible in 
terms of clinical outcomes, so the treatment with the lowest cost appears to 
be most cost-effective. Total FS costs were estimated to be lowest, and FS 
was marginally more effective than surgery. However, relative 
effectiveness was sensitive to the model time horizon. Threshold analysis 
indicated that EVLA and RFA might be considered cost-effective if their 
costs were similar to those for surgery. 

or safety, each 
offers a viable, 
clinically effective 
alternative to 
surgery. FS might 
offer the most 
cost-effective 
alternative to 
surgery, within a 
certain time 
parameter.   

CADTH 
201420 
An update of 
2011 
CADTH 
rapid 
assessment  

Search date: Jan 2011 to Jul 2014 
Study selection criteria:  
• Population: patients with uncomplicated 

varicose veins (subpopulation: working 
age patients with varicose veins) 

• Intervention: EVLA or RFA 
• Comparator: surgery, sclerotherapy; EVLA 

vs. RFA 
• Outcome measures: clinical benefits, 

clinical harms, cost-effectiveness, 
guidelines, and recommendations 

• Study design: HTA, SRs/MA, RCTs, 
economic evaluations, CPG 

Quality assessment: AMSTAR checklist for 
HTA/SRs; Downs and Black checklist for 
RCTs; Drummonds Checklist for cost-
effectiveness studies; AGREE II for CPGs 

No. of included studies: 11 (1 HTA, 2 SRs, 4 RCTs, 3 CPGs, 1 
recommendation report). 
Complications: serious complications (DVT, sural nerve damage, severe 
wound problem, pulmonary embolism) were rare. Reporting on less serious 
complications was inconsistent. 
Recurrence (defined by incomplete occlusion, symptomatic recurrence, or 
recurrence of reflux): most studies found no difference between EVTA and 
surgery groups. Some studies favoured EVTA in short term (after 6 weeks, 
96.2% vs. 71.7%, P<.001), but not in longer term (after 1 year, 16.9% vs. 
9.4%, P=.390), and EVLA+FS (94.9% vs. 47.8%, P<.05) over surgery. 
Neovascularisation: improved with EVLA compared with surgery (OR 
0.05, 95% CI 0.01 to 0.22, P<.0001). 
Technical failure: improved with EVLA compared with surgery (OR 0.29, 
95% CI 0.14 to 0.60, P=.0009).  
Return to normal activity: one RCT favoured EVLA over surgery (P< 
.001). In an HTA, a majority of studies (5/7) reported significantly quicker 
return to normal activity after RFA or FS compared with surgery.  
Pain score: favoured RFA over surgery (median: –1.26 (95% credible 
interval [CrI], –1.95 to –0.61), but results comparing RFA are conflicting.  
VCSS, CEAP, STS: most studies found no difference between groups. 
QoL/patient satisfaction: similar after each intervention, except in one 
study where AVVQ score was improved after EVLA vs. surgery (after 12 
months, P<.019, after 18 months, P<.008). 
Cost-effectiveness: Based on a NHS report, differences between 
treatments are small and sensitive to assumptions. The cost-effectiveness 
of the different treatment is likely to be uncertain and vary by local costs. 
Differences between treatments were negligible in terms of clinical 
outcomes (QALYs), thus the treatment with the lowest cost appeared to be 
most cost-effective. 

EVLA, RFA, and 
FS are not inferior 
to surgery in terms 
of clinical 
effectiveness with 
potential benefits 
in terms of time to 
return to normal 
activity, 
complications and 
cost-effectiveness. 
Little or no clinical 
effectiveness or 
safety differences 
between non-
invasive 
procedures have 
been observed. 
Cost is more likely 
to determine cost-
effectiveness 
between them. 
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Table C.3: Summary of CPGs and recommendation reports 
Study Method Recommendations 

Wittens 201512 
European Society for 
Vascular Surgery 
(ESVS) 

Systematic literature search up to Jan 2013 
Grading: using the European Society of 
Cardiology grading system (level of 
evidence A, B, C, and classes of  
recommendation I, II< and III) 
CPGs developed by ESVS, IUP made 
comments on all recommendations 

For the treatment of GSV reflux in patients with symptoms and signs of chronic venous 
disease: 
• EVTA techniques are recommended in preference to surgery (Level A) 
• EVTA techniques are recommended in preference to FS (Level A) 

For the treatment of SSV reflux in patients with symptoms and signs of chronic venous 
disease: 
• EVTA should be considered (Level B) 

O’Donnell et al. 201423 
Society of Vascular 
Surgery and American 
Venous Forum  

Guidelines developed by building on existing 
guidelines with a complementary literature 
search 
Quality of evidence and strength of 
recommendations were scored according to 
GRADE system 

For superficial venous reflux and active venous leg ulcer: 
• suggest ablation of the incompetent veins in addition to standard compressive 

therapy to improve ulcer healing (GRADE 2, Level of evidence C) 
• recommend ablation of the incompetent veins in addition to standard compressive 

therapy to prevent recurrence (GRADE 1, Level of evidence B) 
For superficial venous reflux and healed venous leg ulcer: 
• recommend ablation of the incompetent veins in addition to standard compressive 

therapy to prevent recurrence (GRADE 1, Level of evidence C)  
For superficial venous reflux with skin changes at risk for venous leg ulcer: 
• suggest ablation of the incompetent superficial veins in addition to standard 

compressive therapy to prevent ulceration (GRADE 1, Level of evidence C) 
For combined superficial and perforator venous reflux with or without deep venous reflux 
and active venous leg ulcer: 
• suggest ablation of both the incompetent superficial veins and perforator veins in 

addition to standard compressive therapy to aid in ulcer healing and to prevent 
recurrence (GRADE 2, Level of evidence C) 

For combined superficial and perforator venous reflux with or without deep venous 
disease and skin changes at risk for venous leg ulcer or healed venous ulcer: 
• suggest ablation of the incompetent superficial veins to prevent the development or 

recurrence of a venous leg ulcer (GRADE 2, Level of evidence C) 
For pathologic perforator venous reflux in the absence of superficial venous disease, 
with or without deep venous reflux, and a healed or active venous ulcer:  
• suggest ablation of the “pathologic” perforating veins in addition to standard 

compression therapy to aid in venous ulcer healing and to prevent recurrence 
(GRADE 2, Level of evidence C) 

Treatment alternatives for pathologic perforator veins: 
• recommend treatment by percutaneous techniques that included UGFS or 

EVTA(RFA or EVLA) over open venous perforator surgery to eliminate the need for 
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incisions in areas of compromised skin (GRADE 1, Level of evidence C) 

NICE 201321 Systematic literature review conducted in 
2012 
Quality of evidence and strength of 
recommendations were scored according to 
GRADE system 

For interventional treatment to people with confirmed VV and truncal reflux: 
• offer endothermal ablation, usually via radiofrequency or laser ablation 
• if endothermal ablation is unsuitable, offer UGFS 
• if UGFS is unsuitable, offer truncal vein stripping surgery 
• if incompetent varicose tributaries are to be treated, consider treating them at the 

same time 
• do not carry our interventional treatment for varicose veins during pregnancy other 

than in exceptional circumstances 

Pavlovic et al. 201522 Guidelines of the First International 
Consensus Conference on endovenous 
thermal ablation for varicose vein disease, 
2012 
Systematic literature review 
Quality of evidence and strength of 
recommendations were scored according to 
GRADE system 

The following veins applicable for endovenous thermal ablation: 
• GSV (GRADE 1A)  
• SSV (GRADE 1A) 
• Accessary small veins (intra-fascial part) (GRADE 1B) 

OHTAC 201324 Recommendations were based on the 
evidence of two previously published HTAs 
on EVLA and RFA 

• EVLA and RFA are less invasive, comparably safe, and cost-effective alternatives to 
surgical vein stripping that should be made available to people with symptomatic 
varicose veins and saphenous venous reflux demonstrated on a full duplex ultrasound 
investigation and, when feasible, following a failed trial of conservative management. 

• There is an absolute medical necessity for a surgical approach including RFA or EVLA 
treatment of varicose veins associated with venous ulcer, thrombophlebitis, or 
bleeding. However, the decision to recommend a similar treatment approach based on 
other symptoms attributed to chronic venous reflux should be made on an individual 
basis and guided by validated disease severity scales such as the VCSS. 

• Any intervention for varicose veins for cosmetic indications should not be provided as 
an insured service. 

MSAC 201225 
 

Recommendations were based on the 
evidence from an HTA, but full report is not 
available 

After considering the strength of the available evidence in relation to the safety, 
effectiveness and cost effectiveness of RFA for the treatment of varicose veins of the 
lower limbs due to chronic venous insufficiency, MSAC supports the public funding of 
ultrasound guided endovenous RFA for this purpose at the same fees and with the same 
Extended Medicare Safety Net Cap as the corresponding EVLA item. 
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