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EXECUTIVE SUMMARY 
Social and System Demographics 
The objective of the Social and System Demographics (S) is to describe the nature of the condition 
being treated (varicose veins with venous reflux), the available clinical practice guidelines regarding 
the management of the condition, as well as the technologies currently being delivered in Alberta to 
treat the condition and the available system capacity for delivery of the technologies being assessed. 

Methods 
A search of the Medline bibliographic database was conducted for reports published in English 
between 2007 and February 12, 2013. The following sources were also searched: The Canadian 
Institute for Health Information (CIHI), Statistics Canada, Institute of Health Economics Database 
of Online Health Statistics, Alberta Medical Association clinical practice guidelines, Canadian 
Medical Association Infobase, National Guidelines Clearinghouse, NEOS, AMICUS, LocatorPLUS, 
Health Canada, and Google. Reference lists of the retrieved reports were searched. Information was 
also sought from Alberta clinical experts (Expert Advisory Committee members). 

Titles and abstracts were screened by one reviewer and full-text publications of potentially relevant 
articles were retrieved. Eligibility of the retrieved full text articles was determined by the same 
reviewer according to predefined inclusion/exclusion criteria. Reports were considered relevant if 
they provided information on the etiology of varicose veins, incidence and prevalence of varicose 
veins, recommendations from evidence-based clinical practice guidelines on the diagnosis and 
treatment of symptomatic varicose veins, or current services provided in Alberta. One reviewer read 
and summarized the information from the published reports. 

Results 
Symptomatic varicose veins are defined as veins that are dilated and tortuous and at least 4 mm in 
diameter and are frequently the result of “venous reflux,” an impairment in the blood flow due to 
dysfunction of the one-way valves within the great saphenous vein or the small saphenous vein. The 
venous disease associated with varicose veins can cause discomfort, heaviness, fatigue, itching, 
throbbing, aching, and/or muscular pain and cramps in the legs. Left untreated, symptomatic 
varicose veins of the legs can progress to major health problems and can have a negative impact on 
the physical domains of quality of life. 

Though varicose veins of the lower limb is considered a common disease in adults, estimates of the 
prevalence of varicose veins vary widely, from 2% to 56% in men and from <1% to 73% in women. 
Generally, prevalence is higher in more developed, industrialized countries than in less developed 
countries. The primary management of symptomatic varicose veins due to reflux is via interventional 
treatments, either conventional open surgery or endovascular procedures; namely, ultrasound-guided 
foam sclerotherapy or thermal ablation (laser or radiofrequency). Conventional open surgery is 
considered the gold standard; however, less invasive endovascular treatments are becoming more 
widespread because of the potentially faster recovery times, reduced resource use, and greater 
improvement in quality of life. Endovenous laser ablation (EVLA) and endovenous radiofrequency 
ablation (RFA) are offered in seven private nonsurgical hospital facilities in five urban centres in 
Alberta.
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Conclusion 
Varicose veins are a relatively common disease that can cause significant discomfort, impairment, 
and reduced quality of life. EVLA and RFA interventions have the potential to dramatically reduce 
resource use and time away from work for those seeking treatment. Of the options currently 
available in Alberta for the treatment of symptomatic varicose veins associated with venous reflux, 
only one, conventional open surgery and stripping, is currently covered by the provincial 
government. There are few private clinics in Alberta that provide EVLA and RFA. The portion of 
demand that is currently met under the current provision and the changes that might be needed to 
adequately meet the demand are unknown. 

Technology Effects and Effectiveness 
EVLA and RFA 
EVLA and RFA are similar interventions except they use different specialized equipment (thermal 
energy generators and ablation devices). They combine minimally invasive techniques with duplex 
ultrasound imaging without requiring general anesthesia and both can be performed by trained 
professionals of different specialties in an outpatient setting under local (tumescent) anesthesia. 

Similar to conventional open surgery, EVLA and RFA are considered after conservative therapy 
measures have been exhausted and have failed to relieve symptoms and prevent further damage in 
adults with clinically determined venous reflux due to incompetent saphenous veins. Appropriate 
patient selection for EVLA or RFA is critical to treatment success that is influenced by the venous 
function and the natural history of the venous disease in a given patient as well as by the 
characteristics of the affected vein(s). Inappropriate size of vein diameter (too small or too large) and 
tortuousity pose specific challenges. Successful ablation is also influenced by the ability of the 
treatment provider(s) to identify the refluxing pathways, plan the treatment, and successfully 
eliminate all pertinent incompetent pathways, as well as by the success of the adjunct interventions 
used to treat any of the coexistent incompetent saphenous and non-saphenous veins. Both EVLA 
and RFA are provider-dependent interventions and have been associated with procedure and/or 
device-related complications. 

Several EVLA and RFA systems are commercially available in North America for venous reflux due 
to incompetent saphenous veins and one RFA device was recently cleared to treat incompetent 
perforator veins. However, since their introduction in clinical practice, EVLA and RFA technology 
underwent considerable changes and they are still evolving. 

Objectives 
The objective is to perform a review of the best available research evidence recently published on 
the safety and effectiveness of using EVLA or RFA in the management of symptomatic varicose 
veins of the legs due to venous reflux in working age patients when compared to conventional open 
surgery. 

Results 
According to results reported by three good quality and recently published systematic reviews: 

• EVLA and RFA appear to be as safe and effective as conventional open surgery (high 
ligation and stripping) and may provide a viable alternative for adults with symptomatic 
varicose veins of the legs due to venous reflux resulting from an incompetent great 
saphenous vein (GSV). 
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• However, it is still too early to conclude on the lasting clinical effect of either EVLA or RFA 
for GSV reflux. The available evidence, which is based mainly on short-term data from 
randomized controlled trials, suggests that both EVLA and RFA are associated with a lower 
rate of wound infection and hematoma, less post procedural pain, better symptomatic relief, 
and improved early quality of life (QoL) in the short-term. They are also associated with a 
faster recovery and sooner return to normal activities and/or work than conventional open 
surgery. RFA seems to be slightly better tolerated than EVLA except it shows a significantly 
higher risk of superficial thrombophlebitis than conventional open surgery. Either EVLA or 
RFA effectively provides venous occlusion and revascularization and clinical recurrence rates 
after each of these interventions appear to be comparable with those after surgery. However, 
the follow-up data longer than 2 years is deficient for these comparisons. 

• The available evidence is inadequate to determine which of the EVLA or RFA devices 
available on the market in Canada are the best for venous reflux due to incompetent GSV. 

This evidence review revealed the lack of comparative studies addressing the potential role of EVLA 
or RFA in the management of venous reflux due to incompetent veins other than GSV, including 
incompetent small saphenous vein, perforator veins, tributary and accessory veins, and/or other 
saphenous and non-saphenous primary or recurrent incompetent veins, for which these 
interventions have been increasingly used during the last decade. 

Conclusions 
The available evidence suggests that either EVLA or RFA may provide a viable alternative to 
conventional open surgery (high ligation and stripping) for adults with symptomatic varicose veins 
of the legs due to venous reflux. They are associated with better patient-relevant outcomes (less post 
procedural pain and complications, better symptomatic relief, improved early QoL, and sooner 
return to normal activities and/or work) in the short-term (up to 1 month) than surgery. Also, they 
appear to be at least as effective as surgery in terms of venous occlusion, recanalization, 
neovascularization, 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. 

Currently there is no definitive data to determine which of the EVLA or RFA devices available on 
the market in Canada are the best for venous reflux due to incompetent GSV. 

No definitive conclusion can be drawn at this time regarding the adoption or use of EVLA or RFA 
technology for venous reflux due to other incompetent veins. 

Further research is warranted in order to conclusively determine which of the EVLA and RFA 
devices and techniques should be offered as the optimal minimally invasive alternatives to 
conventional open surgery for each type of venous reflux. 

Methods 
Research studies reporting on the safety and effectiveness of using EVLA or RFA as alternatives to 
conventional open surgery for symptomatic varicose veins due to venous reflux were identified 
through a comprehensive, systematic search of the literature published in English between 2007 and 
November 9, 2012. The search 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. 
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Also searched were the web sites of various health technology assessment (HTA) agencies, evidence-
based resources, and clinical practice guidelines sites. 

Only published reports of good quality systematic reviews were selected to formulate the evidence 
base for this report. Individual primary research studies (of any design) published subsequent to the 
selected systematic reviews were not included. One reviewer performed study selection. The same 
reviewer extracted the data from the selected systematic reviews and a second reviewer verified the 
data extraction. The evidence was qualitatively synthesized and is presented in summary tables. The 
methodological quality of the selected studies was appraised independently by two reviewers using 
the Quality Assessment Checklist developed for the Ambassador Program at the Institute of Health 
Economics (IHE). 

Economics Analysis 
Objective 
The objective of the economic analysis was to determine the cost effectiveness and budget impact of 
EVLA or RFA compared to conventional open surgery for symptomatic varicose veins due to reflux. 

Methods 
Cost effectiveness was addressed through a systematic review of economic studies and an economic 
evaluation using a decision analytic model. The Markov model compared the health benefits and 
resource expenditures associated with three alternative strategies including EVLA, RFA, and 
conventional open surgery. The analysis adopted a payer perspective and considered direct medical 
service costs to the Alberta health system, including costs of physician and hospital. The time 
horizon for the analysis considered costs from initial procedure up to 3 years post-operation. 
Discounting1 was conducted at an annual rate of 5% for costs and effectiveness. 

Clinical data came from a review of literature (from T-section) and expert opinions. Facility costs 
pertaining to EVLA and RFA were obtained from data provided by the EAG. The physician fees 
associated with EVLA or RFA were estimated using average physician cost of surgery. Cost data for 
surgery were obtained from three provincial administrative databases. The cost impact of replacing 
eligible conventional open surgery with EVLA or RFA was addressed through a budget impact 
analysis. Data estimating the number of eligible surgical patients was extracted from provincial 
administrative databases. 

Results 
In terms of clinical health outcomes, 

• All three procedures are similar and any differences are deemed not clinically significant

In terms of cost, 

• EVLA costs similar to surgery

• RFA costs approximately $274 more per procedure compared to conventional open surgery.

In terms of value for money (contrasting incremental costs and outcomes between procedures), 

1 If costs and/or outcomes are considered over a period of more than a year and/or the timing of costs and outcomes 
differ between alternatives then it is necessary to discount costs and outcomes to a common current value. 
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• Given that health outcomes are not clinically significant and cost differences are small, the 
cost effectiveness of EVLA and RFA compared to conventional open surgery may simplify 
down to costs.  

o EVLA and surgery are equivalent from a cost effectiveness perspective, 

o RFA costs more for equivalent outcomes. 

Budget Impact 
The estimated total patient population for EVLA and RFA, based on suitable conventional open 
surgery patients, patients that receive treatment privately, and an expected increase in demand is 
1696 patients annually. The resulting budget impact is approximately $4,062,912 for EVLA and 
$4,532,704 for RFA per year. 

Conclusion 
Given that outcomes are not clinically significant and cost differences are small, EVLA and 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. 
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SVS Society for Vascular Surgery 

TA Tumescent anesthesia 
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SECTION ONE: SOCIAL AND SYSTEM DEMOGRAPHICS 
Ken Bond, BEd MA; Christa Harstall, BSc MLS; Liz Dennett, BSc MLIS 

INTRODUCTION 
This health technology assessment (HTA) report has been produced in response to a request from 
Alberta Health (AH) as part of the Alberta Health Technologies Decision Process (AHTDP) to 
determine the potential role of the endovenous/endovascular laser ablation (EVLA) and of the 
endovenous radiofrequency ablation (RFA) interventions in the management of symptomatic 
varicose veins of the legs associated with venous reflux in working age adults in Alberta. 

Objective 
The objective of the Social and System Demographics (S) section of this report is to describe the 
nature of the condition being treated (varicose veins with venous reflux), the available clinical practice 
guidelines regarding the treatment of the condition, as well as the technologies currently being 
delivered in Alberta to treat the condition and the available capacity. 

Research Questions 
The Social and System Demographics (S) section of this report attempted to address the research 
question on “What is the burden of symptomatic varicose veins of the legs to working age patients, 
the patterns of care, and the capacity to deliver care in Alberta for this condition?” 

In addressing the Research Question, the S section will aim to address the following more specific 
policy considerations: 

1. What is the nature of asymptomatic and symptomatic varicose veins of the legs?

2. What is the prevalence and incidence of this condition?

3. What are the risk factors and consequences of symptomatic varicose veins of the legs?

4. Are there clinical practice guidelines (Alberta, Canadian, or International) for management of
symptomatic varicose veins of the legs?

5. What technologies are currently covered for the treatment of this condition?

6. Where do EVLA and RFA fit within the clinical pathway for management of symptomatic
varicose veins of the legs?

7. Are these technologies/services currently being delivered in Alberta? If so, is there public
provision, private provision, or both? What types of facilities provide the services? Which
facilities are they? How do they provide the services, i.e., what is the point of entry/how do
patients gain access to these services, what types of healthcare professionals are involved and
how? What do these health professionals think of these technologies in terms of their clinical
utility?

8. Is there capacity in Alberta to deliver these services? What portion of the demand is/would
be met with current capacity? Would there be a need for a change in how services are
provided in our healthcare system in order to accommodate these services? If so, what
change, what would be required to make that change and is it feasible?
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9. What patient population are these technologies indicated for (is it the whole population with 
the condition or just a sub-set)? 

10. If it is a sub-set, what proportion of the patient population is represented? What is the rate of 
increase of this proportion? 

The evidence review conducted for the S section collection information using the following methods: 

• literature searches for published reports on the nature of varicose veins, their current 
methods of treatment, and clinical practice guidelines; 

• a narrative summary of findings; 

• a summary of the recommendations from relevant evidence-based clinical practice guidelines 
(CPGs) and consensus/position statements issued on how to diagnose and treat varicose 
veins; and 

• input from Expert Advisory Group (EAG) members. These are clinicians (e.g. vascular, 
general surgeons) with relevant expertise who provide context expertise to the review. 

The literature search strategy, data sources, and the methods used for screening and reviewing the 
retrieved literature as well as the methods used for quality assessment of the selected research studies 
and information synthesis are described in more detail in Appendix S.A. 

VARICOSE VEINS 
Varicose veins (also known as varices or varicosities) are defined as veins that are dilated and tortuous 
and at least 4 mm in diameter. In the simplest form, they may appear as prominent or bulging blue 
protrusions under the skin of the leg. In more advanced or severe cases, there may be permanent 
discoloration of the skin, a change in texture of the skin, and ulceration.1 Varicose veins of the legs 
are differentiated from telangiectases (spider or thread veins) and reticular veins by the fact that the 
latter become varicose without valve problems in saphenous and/or perforator veins, are smaller in 
diameter (<3 mm), and are located closer to the skin. Varicose veins of the legs are the visible surface 
manifestation of chronic venous disease (CVD) or chronic venous insufficiency (CVI), a condition 
that impairs the normal flow of blood from the legs to the heart.2-7 The pathology is said to occur 
when the reversal of flow through a vein persists beyond certain time parameters (usually 500 
milliseconds). 

Varicose veins are believed to result from abnormal distensibility of connective tissue in the vein wall. 
Veins from patients with varicosities have different elastic properties than those from individuals 
without varicose veins.8 The impairment of flow, termed “venous reflux,” is most frequently due to 
dysfunction of the one-way valves within the low-pressure superficial venous system, which includes 
the great saphenous vein (GSV), the small saphenous vein (SSV), their branches or tributary veins, 
and their accessory veins.2-5 When valves fail, reflux or reversal of blood flow occurs. This condition 
leads to increased internal pressure on the vein wall and pooling of blood below the valve. The 
affected veins become visible due to increased intravascular pressure, extending as the venous reflux 
progresses through the insufficient veins. Incompetent saphenous veins may be straight or tortuous, 
superficial or deep, large or small. Primary varicose veins result from venous dilation and valve 
damage without previous deep vein thrombosis (DVT). Secondary varicose veins are the 
consequence of DVT or, less commonly, superficial thrombophlebitis.8 
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Venous Anatomy 
The venous anatomy is divided into three systems: deep, superficial, and perforating.9 Superficial veins 
of the lower limbs are those located between the deep fascia, covering the muscles of the limb, and 
the skin. The main superficial veins are the GSV and the SSV, which are the main veins targeted by 
interventions for varicose veins. The GSV is the longest vein in the body and originates from the 
medial superficial veins along the foot and ascend along the tibia next to the saphenous nerve (see 
Figure S.1). The GSV in the thigh lies in the saphenous subcompartment of the superficial 
compartment, between the saphenous fascia and the deep fascia.9 The saphenofemoral junction (SFJ) 
is the confluence of superficial inguinal veins, comprising the GSV and three other veins. 

The SSV is the most important posterior superficial vein of the leg. It originates from the lateral side 
of the foot and drains blood into the popliteal vein, usually joining the popliteal vein just proximal to 
the knee crease, though its end point can be variable and may enter into the GSV in the thigh. Both 
the GSV and the SSV have many branches along their respective courses.9 The GSV usually has at 
least six valves (range, 4 to 25) and the SSV has a median of seven to 10 valves (range, four to 13). 

Deep veins accompany the main arteries of the limb and pelvis. Deep veins include the femoral vein, 
the pelvic veins including the external, internal, and common iliac veins. Perforating veins connect the 
superficial veins to the deep veins in the same system.9 

Figure S.1: Great and small saphenous veins 

 
[Source http://cardiaccenteroftexas.com/vein-clinic-of-texas/leg-vein-disorders, 20 March 2013] 

Blood flows from the superficial veins into the deep veins. In almost all cases there occurs a 
malfunction of valves at critical junctions of the venous system, allowing wrong way flow of blood 
down the leg in the opposite direction through which veins were intended to conduct the flow of 
blood. The valve malfunction is often a spontaneous problem; that is, not unrelated to injury or 
occupation. Varicose veins may become visible after an episode of phlebitis (inflammation of the vein) 
as a result of destruction of the valves by the clotting process, e.g., a deep vein thrombosis.1 
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Symptoms of Varicose Veins 
Varicose veins of the legs can progress to major health problems, and can have a negative impact on 
the physical domains of quality of life (QoL).2,3 The venous disease associated with varicose veins can 
cause discomfort, heaviness, fatigue, itching, throbbing, aching, and/or muscular pain and cramps in 
the legs. If chronic and untreated, it can progress to complications such as peripheral edema, 
hemorrhage (bleeding), thrombophlebitis, venous stasis ulceration, and chronic skin changes. Venous 
reflux originating within incompetent GSV is the most common underlying cause of symptomatic 
varicose veins of the legs and most cases of painful varicosities are associated with junctional reflux 
(present at SFJ and/or SPJ). The size of varicose veins does not always correlate with symptom 
severity. Some individuals will comment that their legs do not bother them despite rather well 
developed varicosities but often find that after post treatment they realize the leg actually feels better, 
having eliminated the problem.9 

Prevalence and Incidence of Varicose Veins 
Though varicose veins of the lower limb is considered a common disease in adults, estimates of the 
prevalence of varicose veins vary widely, from 2% to 56% in men and from <1% to 73% in 
women.8,10,11 Generally, prevalence is higher in more developed, industrialized countries than in less 
developed countries.10,11 Studies that aim to determine the prevalence of varicose veins faces several 
challenges,10 including selection bias (for those studies that draw participants from vascular clinics and 
physician’s offices), measurement error (due to self-reporting or overly strict or expansive clinical 
definitions), and observer variability in diagnosis. 

Researchers10 estimate that the risk of developing varicose veins is 90% in persons whose parents are 
both affected, 20% when neither affected, and 45% (25% boys, 62% girls) if one parent is affected. 
The prevalence of varicose veins worldwide ranges from 5% to 15% among men and 3% to 29% 
among women varying by age, gender, and ethnicity of the study population, survey methods, and 
disease definition and measurement. Few studies have measured the incidence of varicose veins.11 
The annual incidence of varicose veins has been estimated to be 2.6% among women and 1.9% 
among men with little variation among those aged 40 to 89 years.10 

Risk Factors 
Established risk factors for varicose veins (that is, those for which this is good evidence of a positive 
association) include older age, family history of varicose veins, female, standing occupation, obesity, 
and a history of phlebitis or clot.10 Pregnancy is presumed to be a major contributing factor in the 
increased incidence of varicose veins in women.10 A small number of studies examined associations 
with smoking, physical activity, oral contraceptives and hormone replacement therapy, history of 
diabetes, hypertension, traumatic injury to the extremities, and blood plasma levels, but further 
examination of the associations with these factors is needed.10 

DIAGNOSIS AND MANAGEMENT 
Diagnosis 
The clinical pathway for treatment begins with a diagnosis of varicose veins and then, based on the 
severity of symptoms and the size of the veins involved, different treatment strategies may be offered 
(see Figure S.2).8 The aim of the clinical evaluation is not only to determine the signs and symptoms 
and the type of venous disease, but also to exclude other etiologies such as peripheral artery disease, 
rheumatoid disease, infection, and allergies.9 The physician may also establish the degree of disability 
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caused by the venous disease and its impact on quality of life.9 The clinical classification (see CEAP 
classification described below) is then used as a guide for further investigation.8  It is important to 
note that this classification system is used in a research context and is not currently being used in the 
clinical setting in Alberta. There is no single test that can provide all the information required to make 
clinical decisions and plan a management strategy.8 Understanding the pathophysiology is crucial to 
selecting the appropriate investigations. When a patient presents with symptoms and signs of a 
chronic venous disorder (CVD), a physician should ask whether CVD is present.8 If it is, 
investigations should follow to determine the presence or absence of reflux, obstruction, calf-muscle 
pump dysfunction, and the severity of each. Evaluation of venous disease including varicose veins is 
best carried out by a professional trained in the evaluation and management of the entire spectrum of 
venous insufficiency. As well as a thorough physical examination, many patients require a duplex 
evaluation of the venous system of the leg(s) to check for obstruction and reflux and to define the 
superficial venous anatomy. Duplex scanning is considered the gold standard for diagnosis of 
superficial venous insufficiency,12 is recommended as the first diagnostic test for all patients with 
suspected CVD, and is considered noninvasive, safe, reliable, and cost-effective.9 Imaging is usually 
performed with colour flow scanners using high frequency probes for superficial veins and lower 
frequency probes when deep penetration is required. Information sought in a complete scanning 
examination for CVD includes visibility, compressibility, venous flow (including duration of reflux), 
and augmentation.9 In rare cases, a venography (a catheter based injection of dye) is needed to 
complete an assessment.1 

Classification of Chronic Venous Disorders 
Varicose veins are frequently classified using the CEAP classification (see Appendix S.3), which is 
used worldwide (but not for clinical purposes in Alberta) to facilitate meaningful communication 
among researchers regarding the many forms of CVD.8 The CEAP classification uses four main 
classes with which to specify the CVD: 

• clinical (for example, varicose veins, edema), 

• etiologic (for example, congenital, primary), 

• anatomic (for example, superficial, perforator, deep), and 

• pathophysiologic (for example, reflux, obstruction). 

An adequate description of a patient’s condition using a basic CEAP classification includes all four 
components. In addition to the C-classification which is based on clinical examination, most patients 
have a duplex scan that provides information on the E, A, and P. Researchers will use a more detailed 
and precise classification that includes a specification of the venous segment involved.8  

Treatments for Varicose Veins 
There are three general categories of treatment options: conservative, pharmacological, and 
interventional.8,9,12 Not all methods of treatment are equivalent so they should not be considered as 
alternatives or preferences. 

Conservative treatment includes diet, lifestyle advice, and the use of compression stockings (compression 
therapy) to reduce symptoms and slow progression of the disease. The components of conservative 
treatment are often used as initial treatments in primary care. 

Pharmacological treatment, that is, the use of venoactive drugs, is used for the relief of symptoms such as 
pain and leg heaviness, to reduce swelling, accelerate healing of ulcers, and to improve venous tone 
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and capillary permeability.8,9 The use of venoactive drugs is an established component of therapy for 
all stages of disease; however, it is not a primary treatment for varicose veins due to reflux.8 

Interventional procedures are grouped according to their main mechanism of action: conventional open 
surgery and stripping, foam sclerotherapy, and endovenous ablation. The key feature of varicose 
veins for the purpose of this report is that the ailment is most commonly caused by saphenous vein 
incompetence, that is, reflux. If venous reflux is not clinically demonstrated, it is inappropriate to 
consider anything other than conservative management (Dr. Yu, EAG Meeting, 4 December 2012). 

Figure S.2: Clinical pathway for diagnosis and treatment of varicose veins13 
 

Note: Dashed lines indicate technologies that do not currently have provincial coverage 
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Interventional treatments 
Conventional open surgical treatment involves ligation (tying off the vein), stripping, and avulsion (vein 
removal). Conventional open surgery is performed under general, regional, or local anesthesia, 
depending on the preferences of the surgeon and patient, and on the extent and complexity of the 
varicose veins to be treated. Sclerotherapy, which is an adjunct therapy to surgery) involves injecting a 
sclerosing (irritating) agent, either liquid or foam, directly into the varicose veins. The agent causes an 
inflammatory response that closes off the vein. Thermal ablation involves closing the vein via the use of 
radiofrequency or laser catheter. Regardless of whether treatment is surgical or endovenous, the need 
for a period of compression treatment before any intervention for simple varicose veins has been 
surrounded by controversy. Although third-party payers often require a trial of compression 
stockings, there is virtually no scientific evidence to support such a policy when saphenous ablation 
to treat superficial reflux is both more efficacious and cost-effective.9 Guidelines recommends against 
compression therapy being considered the primary treatment of symptomatic varicose veins (class C2) 
in those patients who are candidates for saphenous vein ablation. 

Interventional procedures are necessary to adequately treat varicose veins due to reflux and are the 
focus of this HTA. The presence of one or more of the symptoms associated with varicose veins of 
the legs and the presence of clinically demonstrated venous reflux are generally regarded as 
indications for interventional treatment.2,3,6,7 Interventional treatment is intended to correct the 
underlying abnormality and eliminate the source(s) of venous reflux, to alleviate and relief symptoms, 
to prevent progression of venous reflux disease and reduce the risk of complications, as well as to 
improve QoL. 

The choice of interventional treatment depends on the sites of the major venous valve problems, the 
characteristics of the affected vein(s) or vein segment(s) (including their size, distribution, and 
tortuosity), as well as the severity of the target varicose veins (existing symptoms, uncomplicated or 
complicated) and the presence or absence of acute deep venous insufficiency (DVI).2,3,6,7 The choice 
of treatment is also affected by the potential for unintentional complications, the patient’s preference, 
the provider’s training, the available healthcare resources, as well as the cost of the intervention, and 
the availability of healthcare insurance coverage. 

Surgical treatment 
Open surgical treatment of varicose veins with ligation and stripping of the GSV or SSV, combined 
with excision of large varicose veins, has been the standard of care of varicose vein treatment for 
more than a century.8,9,12 A correct diagnosis of venous insufficiency in these cases is essential because 
surgery is recommended to treat only incompetent veins if a normal collateral pathway exists. High 
ligation, division, and stripping involves ligating (tying off), and division of the GSV at its confluence 
with the common femoral vein, including ligation and division of all of the upper GSV tributaries. 
Stripping involves the removal of a long vein segment, usually of the saphenous vein, by means of a 
device. The SFJ is dissected through a 3- to 4-cm-long incision made in the groin crease just to the 
side of the femoral artery. The saphenous vein is tied to the stripper and the vein is inverted as the 
stripper is pulled down through a small incision made below the knee. Saphenous stripping below the 
knee is rarely performed today because of an increased incidence of reported saphenous nerve injury.9 
At the same time as ligating and stripping the GSV or SSV, most surgeons will remove many of the 
visible varicose veins (referred to as phlebectomies or stab avulsions). The incisions are then filled 
with tumescent solutions, the groin incision is closed with nonabsorbable sutures, and the stab 
wounds are closed with adhesive strips. The leg is wrapped with elastic bandage to decrease the risk 
of bleeding and to decrease swelling and pain. This procedure is performed in the operating room of 
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a hospital, under general anaesthetic as an outpatient operation; however, it can also be performed 
using epidural anesthesia and, for either method of anaesthesia, may require overnight hospital 
admission.4 A person undergoing surgical intervention usually requires a recovery of approximately 2 
weeks. The cosmetic appearance of the scar of this incision is considered excellent.9 Complete 
stripping of the SSV is rarely performed because of the possible injury to the saphenous nerve, but 
ligation of the SSV through a small transverse incision in the popliteal crease can be performed 
together with limited invagination stripping of the vein to midcalf, using the technique described 
above for the GSV. The technique of conventional open surgery has changed substantially in recent 
years and today a less invasive procedure to treat the incompetent saphenous veins than at any time 
before.9 

Recurrent varicose veins after surgical treatment are considered a serious problem and many patients 
require additional interventions.9 The operations are technically more demanding and complicated 
than first-time operations. Rates of recurrence range from 7% to 37% at 2 years to 51% at 5 years.9 
Risk factors for recurrence are SSV reflux, perforating vein incompetence, and post-thrombotic deep 
vein incompetence. Surgical treatment is the only interventional treatment currently covered by 
provincial health care insurance for the treatment of varicose veins due to reflux in the GSV or SSV. 

Endovascular treatments 
Over the last decade, minimally invasive endovascular treatments have been developed in order to 
treat varicose veins in a way that avoids the large number of resources and recovery time required for 
surgical intervention. The two endovascular treatments that are of focus for this review are laser 
ablation (EVLA), and radiofrequency ablation (RFA). None of the endovascular treatments are 
currently covered by provincial health care insurance in Alberta. However, the use of sclerotherapy as 
an adjunct treatment to conventional open surgery is covered in Alberta. 

Sclerotherapy 

Sclerotherapy can be one of two kinds, liquid and foam; however, only foam sclerotherapy can 
potentially be used for the treatment of varicose veins due to reflux in the GSV or SSV. Foam 
sclerotherapy is a modified version of conservative sclerotherapy (which remains the treatment of 
choice for smaller and more superficial veins - telangiectases and reticular veins - or primary varicose 
veins where venous reflux has not been clinically demonstrated, and for residual varicosities after 
surgery).2,4,3 In foam sclerotherapy, a foam sclerosant (which is a mixture of a liquid sclerosant with 
air or other gases) is injected into the target varicose vein(s) under ultrasound guidance and local 
anesthesia in an outpatient setting. This technique has been developed to treat larger and deeper veins 
than those addressed by conservative sclerotherapy and can be used in both the GSV and SSV. Once 
the foam reaches the saphenofemoral and saphenopopliteal junction, vasospasm occurs, closing off 
the vein. Compression therapy is started immediately following the procedure.12 The volume of 
injected foam depends on the length and diameter of the target vein and multiple treatments and 
large volumes of injected foam may be required to successfully treat saphenous varicose veins with 
large diameters, that is, those ≥3mm. Sclerosing foam is injected through a cannula in the vein under 
duplex ultrasound guidance. Though studies suggest that foam sclerotherapy may be safe and 
effective for the treatment of varicose veins associated with reflux,8,12 this technology is not used 
currently for this indication in Alberta (EAG meeting, 10 December 2012). North American practice 
guidelines for the treatment of incompetent saphenous veins (GSV or SSV) also recommend the use 
of thermal ablation (EVLA or RFA) over chemical ablation with foam. 
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Endovenous ablation 

In an attempt to reduce postoperative pain and the risk for serious adverse effects and to speed-up 
recovery, as well as to improve patients’ QoL and increase their satisfaction with treatment, another 
interventional option, endovenous ablation, has emerged. Endovenous ablation techniques use 
energy from a laser source (EVLA) or a radiofrequency power generator (RFA) to deliver a thermal 
injury to the saphenous (long or short) vein through a small puncture in the lower leg. Both ablation 
techniques have been the subject of assessment for the purposes of coverage determination in 
Ontario, the United States, Australia, and the United Kingdom. Nevertheless, neither technique is 
currently covered by health care insurance in Alberta. Detailed descriptions of the techniques and 
resources required for both EVLA and RFA are provided in the T section below. 

CLINICAL PRACTICE GUIDELINES FOR THE MANAGEMENT OF 
VARICOSE VEINS 
No Canadian clinical practice guidelines were identified for the management of varicose veins. The 
two most recent and comprehensive English-language guidelines are from the United States9,14,15 and 
England. 

Clinical Practice Guidelines of the Society for Vascular Surgery and 
the American Venous Forum9 

Though no formal assessment of the scientific foundation of the recommendations has been done, 
the authors of the guidelines report that they have based their recommendations on the results of a 
literature review of published guidelines, consensus documents, and meta-analyses. The authors rated 
the quality of the evidence and strength of recommendations using the GRADE framework.16 In 
terms of classification and assessment, the guideline recommends that the CEAP (Clinical, Etiologic, 
Anatomic, Pathophysiologic) classification is used for patients with CVD and that the revised Venous 
Clinical Severity Score is used to assess treatment outcome. The guideline features nine key 
recommendations, four of which pertain to the diagnosis and treatment of symptomatic varicosity of 
the GSV or SSV: 

1. The complete history and detailed physical examination patients with varicose veins or more 
severe CVD should be complemented by duplex (ultrasound) scanning of the deep and 
superficial veins. 

2. Compression therapy is suggested for patients with symptomatic varicose veins but is 
recommended against as the primary treatment if the patient is a candidate for saphenous 
vein ablation. 

3. Endovenous ablation (radiofrequency or laser) over high ligation and inversion stripping of 
the saphenous vein to the level of the knee for treatment of the incompetent GSV. 

4. Phlebectomy or sclerotherapy to treat varicose tributaries and foam sclerotherapy as an 
option for treatment of the incompetent GSV or SSV. 

The guideline also recommends the use of endovenous ablation over chemical (foam) ablation for the 
treatment of the incompetent GSV or SSV. 
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AETNA Coverage Determination Guidelines 
AETNA, one of the largest health insurance providers in the United States, (18 million members 
medically insured) has developed a clinical policy for the treatment of varicose veins.14 Its policy is 
based on evidence from the Ontario Health Technology Assessment Advisory Committee (OHTAC) 
assessments5,17 and a Cochrane Review.4 

AETNA14 considers ligation and stripping and endovenous ablation (both EVLA and RFA) of the 
GSV and SSV medically necessary procedures when there is duplex ultrasound scanning documented 
reflux of ≥500 ms, vein diameter is ≥4.5 mm, and the saphenous varicosity has resulted in any of the 
following: ulceration, >1 episode of minor hemorrhage from a ruptured superficial varicosity, or 
persistence of symptoms (recurrent superficial thrombophlebitis, severe and persistent pain and 
swelling interfering with activities of daily living) despite a 3-month trial of conservative management. 

AETNA14 considers sclerotherapy (liquid or foam) alone to be experimental and investigational 
treatment for the saphenofemoral junction or the saphenous vein because sclerotherapy alone has 
not been proven to be effective for treatment of these large veins. Sclerotherapy alone has not been 
shown to be effective for persons with reflux at the saphenofemoral or saphenopopliteal junctions. 
However, the adjunctive use of sclerotherapy is considered medically necessary for those being 
treated for varicose veins using either endovenous ablation techniques or conventional open surgery 
and stripping. 

In addition, AETNA does not consider ultrasound-monitored or duplex-guided techniques for 
sclerotherapy to increase the effectiveness or safety of the procedures. Hence, these techniques are 
considered medically necessary only when performed to determine the extent and configuration of 
varicosity, that is, as a diagnostic test. 

United Healthcare Coverage Determination Guidelines 
United Healthcare, another large health insurance provider in the United States (70 million members 
medically insured), has also produced coverage determination guidelines.15 To be covered, a 
procedure for treatment of varicose veins must be considered reconstructive. To be considered 
reconstructive the condition must have venous insufficiency or valvular reflux consistent with the 
nature of the complaint that results in functional impairment (ulceration, bleeding, thrombophlebitis, 
and including moderate or severe pain causing limitation of activities) that is recurrent or persistent. 
Endovenous ablation can be considered reconstructive if it satisfies the following criteria: 

1. Condition caused by venous insufficiency 

2. GSV is ≥5.5mm in diameter or SSV is ≥5mm in diameter as measured by duplex ultrasound 

3. Duration of reflux in GSV or SSV is ≥500 milliseconds 

NICE Guidance 
The National Institute for Health and Clinical Excellence (NICE) in the United Kingdom is currently 
developing new guidelines for the diagnosis and management of varicose veins in the legs 
(http://guidance.nice.org.uk/CG/Wave24/11#keydocs). The expected publication date is July 2013. 
As of 23 May 2012, it was reported that development of the clinical guideline is under way and is 
being led by the National Collaborating Centre. The guideline will cover conservative and 
interventional treatments for adults (18 years and older) with varicose veins of the legs in all settings 
in which varicose veins are managed. The main outcomes will be health related quality of life 
(HRQoL), patient-assessed symptoms, physician reported outcomes (e.g., venous clinical severity 
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score), complications from varicose veins, and adverse events resulting from the intervention, 
recurrent varicose veins, and vein reflux and occlusion rates. 

With respect to the criteria used to determine the appropriateness of coverage, researchers13 have 
argued against including vein diameter as a sole criterion for treatment as health care insurers do (see 
AETNA and United Healthcare coverage guidelines above). Presumably, the goal of such criteria is 
to provide an objective measure to divide patients with a medical necessity for treatment of GSV or 
SSV reflux from those in whom treatment is for cosmetic purposes or in whom the effect of varicose 
veins on their activities of daily living and quality of life is not significant. Nevertheless, the 
determination of the appropriateness of treatment (and hence coverage) ought to be based on 
physician determinations of medical necessity and on patient-reported symptoms and the effect of 
venous insufficiency on activities of daily living.13 

SERVICE PROVISION IN ALBERTA 
Endovenous ablation (EVLA or RFA) must be performed in either a hospital or non-hospital 
surgical facility (NHSF). Both EVLA and RFA are currently available in Alberta, though only 
provided in private vein clinics (see Table S.1). As a result, the distribution of these technologies is 
limited and distributed unevenly across the province. General anesthesia and several surgical 
procedures performed outside of hospitals must be approved and accredited by the College of 
Physicians & Surgeons of Alberta. Medical offices accredited for those services are defined as Non- 
NHSF.18 The appropriate staffing and operation of NHSF is described in the NHSF Standards and 
Guidelines produced by the College of Physicians and Surgeons of Alberta.19 Patients gain access 
through referral by their family or other physician (perhaps a surgeon). In many, if not all cases, the 
procedure is performed by a general or vascular surgeon who has training using EVLA or RFA 
technology. Health care professionals in Alberta providing either EVLA or RFA consider the 
treatments to be a safe and effective primary treatment for varicose veins due to venous reflux (Dr. St. 
Germaine, EAG meeting, 10 December 2012). 

A search of the CPSA list of registered NHSFs in Alberta20 indicates that there are two clinics in each 
of Zones 1, 2, and 4 offering EVLA, one clinic in Zone 4 offering RFA, and one in Zone 5 that 
offers both EVLA and RFA. There are currently no NHSFs in Zone 3 offering EVLA or RFA. 

Table S.1: Alberta NHSF providing EVLA or RFA 

AHS Zone City Facility Service 

1 Lethbridge Chinook Vein Clinic EVLA 

1 Medicine Hat Santé Surgi Centre and Vein Clinic EVLA 

2 Calgary Sante Cosmetic Laser and Vein Centre EVLA 

2 Calgary The Vein Treatment Centre EVLA 

4 Edmonton Medical Imaging Consultants (Century Park) EVLA 

4 Edmonton Edmonton Vein Clinic EVLA 

4 Edmonton Grey Nuns Hospital Vascular Surgery RFA 

5 Grande Prairie Alberta Vein and Vascular Inc. RFA and EVLA 
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Current Capacity in Alberta 
In 2012, 500 patients received ligation and stripping (AHS data; Table S.2). About 90% of these 
patients (mean age 47 years ±13.75 SD) received a single treatment, 9% (mean age 47 years ±13.51 
SD) received two treatments, just under 1% received three treatments (age range 33 to 40 years), and 
one patient (age 52 years) received four or more treatments. Just over two-thirds (337/500) of those 
receiving treatment were women. 

Table S.2: Patients in Alberta receiving ligation with stripping surgery in 2012 

Number of 
procedures* Sex Frequency 

Mean age 
(yrs) SD 

Min. age 
(yrs) 

Max. age 
(yrs) % 

1 F 304 47 13.45 17 78 

M 147 48 14.34 18 85 

Total 451 47 13.75 17 85 90.20% 

2 F 28 47 12.57 19 71 

M 16 48 15.43 24 70 

Total 44 47 13.51 19 71 8.80% 

3 F 4 37 2.87 33 40 

M 0 0 0.00 0 

Total 4 37 2.87 33 40 0.80% 

4+ F 1 52 0 52 52 

M 0 0 0 0 

Total 1 52 0 52 52 0.20% 

Total 500 100.00% 

SYSTEM CONSIDERATIONS 
The recommendations on EVLA and RFA produced by OHTAC,5,17 indicated the following system 
considerations. In comparison with conventional open surgery, endovenous ablation may offer 
system advantages in that the treatments can be offered by several medical specialties in outpatient 
settings and because they do not require an operating theatre or general anaethesia. The treatments 
may result in fewer pre-surgical investigations, decreased demand on anaesthetists’ time, decreased 
hospital stay, decreased wait time for varicose vein treatments, and provide more reliable out-patient 
scheduling. Competition between EVLA and RFA is likely to continue to stimulate innovation and 
technical changes to advance patient care and result in competitive pricing. 

Despite these potential benefits, OHTAC also noted that, depending on the reimbursement 
mechanism for the treatment, EVLA may result in closure of out-patient clinics and increase 
centralization of procedures in selected hospitals with large capital budgets, resulting in longer waiting 
lists. Procedure costs may be similar between endovascular and surgical approaches or less for 
endovenous approaches for the two treatments. The budget impact however may be greater with 
insurance of EVLA and RFA because of the transfer of the cases from the private market to the 
public payer system. In addition, if endovenous procedures are covered by Alberta Health, there is 
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the question of what procedures will be covered. For example, will ablation of perforators as well as 
the GSV and SSV be covered (Dr. St. Germaine, EAG meeting, 10 December 2012)? 

CONCLUSION 
Varicose veins are a relatively common disease that can cause significant discomfort, impairment, and 
reduced quality of life. Of the options currently available in Alberta for the treatment of varicose 
veins associated with venous reflux, only one, conventional open surgery and stripping, is currently 
covered by the provincial government. Two promising treatment options, EVLA and RFA, are 
provided in Alberta in seven private clinics in five major urban centres. The portion of demand that 
is currently met under the current provision and the changes that might be needed to adequately meet 
the demand are unknown. 
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APPENDICES 
Appendix T.A: Methodology 
Literature search 

The literature search was conducted by the IHE Research Librarian. The search was developed and 
carried out prior to the study selection process and was limited to articles published between 2007 
and February 12, 2013. 

Database Edition or 
date searched 

Search Terms †† 

Medline (includes 
in process 
citations) – OVID 
Interface 

Feb 12, 2013 1. exp Venous Insufficiency/ 
2. ((venous or vein* or saphenous) adj4 (reflux or incomp* or insuff*)).mp. 
3. 1 or 2 
4. Saphenous Vein/ 
5. sapheno*.mp. 
6. (leg or legs or knee or knees or limb or limbs or calf or thigh* or 
extremit*).mp. 
7. 4 or 5 or 6 
8. 3 and 7 
9. animals/ 
10. humans/ 
11. 8 not (9 not 10) 
12. limit 11 to (english language and yr="2007 -Current") 
13. exp Venous Insufficiency/dh, dt, rt, su, th 
14. minimally invasive.tw. 
15. (surgery or surgical).mp. 
16. (SEPS or MOCA or MECEA).tw. 
17. (hemodynamic management or CHIVA or Hymodynamique de Insuffience 
Veneuse).tw. 
18. (evlt or laser*).mp. 
19. (evlp or evla).tw. 
20. Laser Coagulation/ 
21. laser therapy, low-level/ 
22. laser therapy/ 
23. Catheter Ablation/ 
24. ((radiofrequency adj2 ablation) or RFA or radiofrequency obliteration or 
radiofrequency energ*).tw. 
25. (VNUS* or (Closure* and radiofrequency)).tw. 
26. ClariVein.tw. 
27. ((endovenous or mechanochemical or endomechanical) adj4 ablation).tw. 
28. Sclerotherapy/ 
29. exp Sclerosing Solutions/ 
30. (sclerotherap* or sclerosing* or sclerosant* or echosclero*).tw. 
31. Vascular Surgical Procedures/ 
32. ligation/ 
33. (strip* or ligat* or phlebect*).tw. 
34. or/13-33 
35. 12 and 34 
36. Venous Insufficiency/ep [Epidemiology] 
37. Mortality/ or morbidity/ or mortality.ti. 
38. (incidence or prevalence or epidemiolog* or burden).ti. 
39. incidence/ or prevalence/ 
40. age of onset/ or demography/ or age distribution/ or sex distribution/ or 
sex factors/ or age factors/ or age.ti. or gender.ti. or sex.ti. 
41. exp population groups/ or exp american native continental ancestry 
group/ or exp ethnic groups/ 
42. "emigration and immigration"/ or Minority Groups/ or culture/ or cultural 
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characteristics/ 
43. census/ or population surveillance/ or sentinel surveillance/ or population 
dynamics/ 
44. epidemiologic methods/ 
45. epidemiologic factors/ 
46. (aboriginal* or first nation* or native* or ethnic* or cultur* or minorit*).ti. 
47. "confounding factors (epidemiology)"/ 
48. or/36-47 
49. management.ti. 
50. standard of care.ti. 
51. practice guideline/ 
52. (guideline* or best practice*).ti. 
53. or/49-52 
54. "Quality of Life"/ 
55. Quality-Adjusted Life Years/ 
56. (quality of life or well-being or wellbeing or qol or hrqol or hrql or quality 
adjusted life year* or QALY or self-rated health).mp. 
57. disease progression/ 
58. burden*.ti. 
59. exp social environment/ 
60. (Sociodemographic* or socio-demographic* or social demographic* or 
"social and demographic").tw. 
61. (socioeconomic or socio-economic or (social and economic)).ti. 
62. (income or salar* or earning* or education*).ti. 
63. ((individual or personal or out of pocket) adj4 (expense* or cost* or 
economic)).tw. 
64. work/ or unemployment/ 
65. (employment or earning* or workplace or productivity).tw. 
66. work.ti. 
67. exp exercise/ or exp motor activity/ or movement/ or physical exertion/ or 
physical fitness/ 
68. exp "Activities of Daily Living"/ 
69. travel/ 
70. (psychological or psychosocial or emotional).ti. 
71. Mental Health/ or depression/ or depressive disorder/ or depressive 
disorder, major/ or anxiety disorder/ or stress, psychological/ or fear/ 
72. Venous Insufficiency/px [Psychology] 
73. or/54-72 
74. exp *"Patient Acceptance of Health Care"/ 
75. (adherence or compliance or acceptability or dropout* or drop out* or 
noncompliance or acceptable or satisfaction or attrition or participation or 
nonrespondents or motivation or attendance or preference* or enrol?ment or 
incentive*).ti. 
76. *"Health Services Needs and Demand"/ 
77. *waiting lists/ 
78. demand.mp. or wait*.ti. 
79. ut.fs. 
80. (utili?ation or "use of").ti. 
81. (cultural or ethnic or psychological or linguistic or economic or 
socioeconomic or psychosocial or social or policy or financial or lifestyle or 
emotional or psychological).ti. 
82. (barrier* or disparit* or inequalit* or regulat*).ti. 
83. "quality of health care"/ or guideline adherence/ or program evaluation/ or 
quality assurance, health care/ 
84. patient reported outcomes.tw. 
85. (quality not (quality of life or diet* quality)).ti. 
86. (barrier* adj3 (implement* or treat* or therapy*)).tw. 
87. health services accessibility/ 
88. (access not access-port).ti. 
89. attitude to health/ 
90. attitude of health personnel/ 
91. health knowledge, attitudes, practice/ 
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92. (perception* or perceived or knowledge or belief* or attitude* or 
perspective* or awareness or views).ti. 
93. Laser Coagulation/ae, mo or laser therapy, low-level/ae, mo or laser 
therapy/ae, mo or Catheter Ablation/ae, mo or Vascular Surgical 
Procedures/ae, mo or ligation/ or exp Sclerosing Solutions/ae, mo or 
Sclerotherapy/ae, mo 
94. 35 and (or/74-93) 
95. 12 and (48 or 53 or 73) 
96. 94 or 95 
 

In addition to the scientific literature, the following sources were searched: 

• the Canadian Institute for Health Information (CIHI), Statistics Canada, IHE Database of 
Online Health Statistics; 

• Grey literature: AMA clinical practice guidelines, CMA Infobase, National Guidelines 
Clearinghouse, NEOS, AMICUS, LocatorPLUS, Health Canada;  

• Google; and 

• reference lists of the retrieved articles. 

Information on the condition, technology and service provision was also solicited from the EAG 
members. 

Selection of Reports 

Titles and abstracts were screened by one reviewer (KB) and full-text publications of potentially 
relevant articles were retrieved. Eligibility of the retrieved full text articles was determined by the 
same reviewer according to the following predefined inclusion/exclusion criteria. Reports were 
included if they were published in English and provided information on any of the following: 

• etiology of varicose veins; 

• incidence and prevalence of varicose veins and its psychosocial impact; 

• recommendations from evidence-based clinical practice guidelines on the diagnosis and 
treatment of symptomatic varicose veins; 

• results from HTA studies compiling evidence produced by qualitative research on clinical 
management of varicose veins; and 

• current services provided in Alberta. 

Also considered for inclusion were publicly available published reports of: 

• evidence-based CPGs (developed in Alberta, in Canada, or in countries with developed 
market economies) on how to best to treat symptomatic varicose veins of the legs associated 
with venous reflux in working age adults; and  

• clinical reviews, overview articles, narrative and descriptive reviews, commentaries, and 
discussion papers providing information on varicose veins of the legs, 
advantage/disadvantages of the EVLA or RFA in comparison with surgery or with each 
other when used for this indication. 
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Data extraction 

One reviewer (KB) read and summarized the information from the published reports. 

Data analysis and synthesis 

One reviewer (KB) extracted and summarized information from the reports. Summary tables were 
used to present information on diagnostic classification, current use, and service provision. 

External review 

The draft report was reviewed by the members of the provincial Expert Advisory Group assembled 
for this project. 

Endovenous ablation interventions for symptomatic varicose veins of the legs – September 2014 18 



 

Appendix T.B: The CEAP classification 
CEAP Description 

1.  Clinical classification 

Co No visible or palpable signs of venous disease 

C1 Telangiectases or reticular veins 

C2 Varicose veins 

C3 Edema 

C4a Pigmentation and/or eczema 

C4b Lipodermatosclerosis and/or atrophic blanche 

C5 Healed venous ulcer 

C6 Active venous ulcer 

CS Symptoms, including ache, pain, tightness, skin irritation, heaviness, muscle cramps, 
as well as other complaints attributable to venous dysfunction 

CA Asymptomatic 

2. Etiologic classification 

Ec Congenital 

EP Primary 

Es Secondary (postthrombotic) 

En No venous etiology identified 

Automatic classification 

As Superficial veins 

Ap Perforator veins 

Ad Deep veins 

An No venous location identified 

3. Pathophysiologic classification 

Pr Reflux 

Po Obstruction 

Pr,o Reflux and obstruction 

Pn No venous pathophysiology identifiable 

Gloviczki et al.9 The care of patients with varicose veins and associated venous diseases: clinical 
practice guidelines of the Society for Vascular Surgery and the American Venous Forum. 
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SECTION TWO: TECHNOLOGY EFFICACY AND EFFECTIVENESS 
Paula Corabian, BSc MPH; Ken Bond, BAH BEd, MA; Christa Harstall, BSc MLS MHSA, Liz Dennett, 
BSc MLIS 

OBJECTIVE 
The objective of the Technology (T) section of this report is to perform a review of the best 
available research evidence recently published on the safety and effectiveness of using endovenous 
laser ablation (EVLA) or endovenous radiofrequency ablation (RFA) in the treatment of 
symptomatic varicose veins of the legs associated with venous reflux in working age patients when 
compared to conventional open surgery. 

Research Questions 
The T section of this report attempted to address the research question on “How safe and effective 
is using EVLA or RFA interventions to treat symptomatic varicose veins of the legs due to venous 
reflux in working age adults when compared with conventional open surgery?” as well as the 
following policy questions: 

1. How do EVLA and RFA interventions work for symptomatic varicose veins of the legs due 
to venous reflux? 

2. Are there drugs or other technologies or procedures required for the success of using EVLA 
or RFA to treat symptomatic varicose veins of the legs due to venous reflux? 

3. Are EVLA and RFA licensed by Health Canada and for what indication(s)? 

4. What patient population are these technologies safe and effective for (is it the whole 
population with the condition or just a sub-set)? 

The scope of the T section of this report is defined as follows: 

Population: working age adults (females and males aged 16 years and over) presenting with 
symptomatic varicose veins of the legs and venous reflux (any severity level, with/without 
complications) 

Intervention: EVLA or RFA (performed alone for this target population) 

Comparators: conventional open surgery (vein ligation with or without stripping, performed alone 
for this target population) 

Outcomes: safety outcomes (adverse effects, 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; 
haematoma; ecchymosis; phlebitis; lymphoedema; and procedure-related adverse effects including skin 
burns, induration, and bruising) and effectiveness outcomes (abolition/obliteration/elimination 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; and length of hospital stay) 

The evidence review conducted for the T section of this report included the following elements of 
assessment: 
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• literature searches for the best and most recently published scientific evidence on the safety 
and effectiveness of using EVLA or RFA to treat symptomatic varicose veins of the legs with 
venous reflux in working age adults when compared with conventional open surgery; 

• a summary of findings reported by the most recently published good quality systematic reviews 
of comparative studies (randomized controlled trials [RCTs] and non-randomized clinical trials) 
on the use of EVLA or RFA versus conventional open surgery for this indication in terms of 
the safety and effectiveness outcomes of interest; 

• a summary of the recommendations from relevant evidence-based clinical practice guidelines 
(CPGs) and consensus/position statements issued on how to use and best perform EVLA or 
RFA for this indication; and 

• clinical input from Expert Advisory Group (EAG) members. 

The literature search strategy, data sources, and the methods used for screening and reviewing the 
retrieved literature as well as the methods used for quality assessment of the selected research studies 
and for data analysis and synthesis are described in more detail in Appendices T.A and T.B. 

BACKGROUND 
Symptomatic varicose veins of the legs represent a common condition in adult populations and can 
progress to major health problems, which can have a negative impact on the physical domains of 
quality of life (QoL).1-28 They are most often associated with venous reflux due to incompetent 
saphenous veins. Conventional open surgery has been and continues to be the accepted treatment 
for venous reflux. However, within the last decade, the use of conventional open surgery as the 
standard of care for this indication has been challenged by the introduction of several minimally 
invasive therapies. Among these, the endovenous ablation therapy, using either EVLA or RFA, is 
the most commonly used procedure. 

EVLA AND RFA 
EVLA or RFA for symptomatic varicose veins of the legs associated with saphenous vein reflux has 
been available in North America since early 2000.1,2,5,7,8,10,11,13-15,18,20,29-34 12,24,27,28,35-37 The first 
interventions (EVLA and RFA using first generation equipment and devices) were designed and 
used to treat venous reflux originating within the saphenofemoral junction (SFJ) or great saphenous 
vein (GSV). Results for RFA of SFJ or GSV reflux were first reported in 2000 and the first 
successful results for EVLA of SFJ or GSV reflux were reported in 2001. Both these interventions 
were soon adopted worldwide for this indication. However, they evolved since then and are now 
increasingly used to also ablate incompetent small saphenous vein (SSV) and/or incompetent 
perforator veins, and/or other primary or recurrent saphenous or non-saphenous sources of venous 
reflux. 

Description 
EVLA and RFA are similar interventions.1,2,8,10-15,18,20,24,27,29-33,35,38-41 Rather than surgically removing the 
incompetent vein(s), ablation or occlusion via application of thermal energy prevents the need for 
large open incisions and the associated morbidity. The mechanism of action is the same, with 
thermal energy producing initial endothelial and subsequent vein wall damage, causing the veins to 
irreversibly occlude and eventually fibrose in order to abolish venous reflux and visible varicosities. 
Indications, contraindications, and patient selection criteria as well as the clinical safety and efficacy 
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outcomes related to EVLA and RFA are also similar. Success (anatomic and clinical) is defined as 
permanent occlusion of the treated vein segments (documented by duplex ultrasound), elimination 
of related branch and residual varicosities, and improvement in clinical symptomatology. 

Neither EVLA nor RFA require an operating room or general anesthesia and both interventions can 
be performed in outpatient settings by trained professionals of different specialties (including 
surgery, phlebology, dermatology, and interventional radiology) depending on local expertise.1,2,8,10-

14,15,18,20,24,27,29-33,35,38,39 Duplex ultrasound imaging is required prior to, during, and following EVLA or 
RFA. The procedure to access the target vein(s) and the anesthesia techniques are similar. 
Tumescent local anesthesia delivered under ultrasound guidance has been recently adopted for both 
EVLA and RFA to provide analgesia, compress and empty the vein (thus enhancing contact 
between the vein wall and ablation device), and protect the surrounding tissues from thermal 
damage. Post procedural care and follow-up requirements are also similar for both EVLA and RFA 
interventions. 

The following commentary provides more details on these aspects. 

Mechanism of action 
Endovenous ablation of the treated vein(s)/vein segment(s) is achieved by laser or radiofrequency 
(RF) energy delivered into the target vein through a percutaneously placed optical laser fiber (for 
EVLA) or RF catheter (for RFA).1,2,7,10,11,13,15 12,14,18,24,27,31,32 

The mechanism of action for EVLA is not entirely clear.2,18,27,29,30,38,40,41 It has been suggested that 
some heating may occur by direct absorption of the laser energy by the vein wall, as well as by 
convection from intra-vascular steam bubbles and conduction from heated blood. Heat diffusion 
from the hot laser fiber tip was also suggested as a contributing mechanism. 

RFA occludes incompetent veins through resistive heating.1,10,15,28,32,42,33,37,43 The RF catheter comes 
into direct contact with the vein wall and allows for the transmission of the RF energy from its 
deploying electrodes through the venous wall. The RF energy is composed of electric and magnetic 
waves that, when in contact with tissue, cause vibration and friction of their atoms, transforming 
into thermal energy. This is known as resistive heating. 

Indications, contraindications, and patient selection 
EVLA and RFA are recommended for eliminating reflux in saphenous veins or venous segment(s) 
and both are indicated for the same population as conventional open surgery (vein ligation with or 
without stripping).1,2,7,8,10-15,18,20,24,27,29-31,39,44,45 This population includes adults with symptomatic 
varicose veins of the legs and clinically demonstrated venous reflux (confirmed by duplex ultrasound 
examination) originating within GSV and/or SSV and/or at SFJ and/or saphenopopliteal junction 
(SPJ), and in whom the resulting symptoms significantly impact their QoL. For these patients, the 
conservative therapy measures (including lifestyle changes and compression therapy) failed and 
conventional sclerotherapy is considered unlikely to provide successful results. 

EVLA or RFA can be applied to any sufficiently large and straight incompetent primary axial 
saphenous vein that would allow passage of the ablation device.1,2,8,9,10-15,18-20,24,27,29,30,31,33,38,39,42,44-48 The 
most common indication is an incompetent GSV (with or without SFJ insufficiency) and, to a lesser 
extent, an incompetent SSV (with or without SPJ insufficiency) demonstrated by clinical 
presentation and/or duplex ultrasound examination. In addition to primary axial varicosities, both 
EVLA and RFA have also been used to treat incompetent perforator veins, anterior accessory 
saphenous veins, and recurrent axial varicosities. 
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The contraindications to EVLA or RFA include pregnancy or breast feeding; acute deep venous 
thrombosis (DVT); occlusive arterial disease; severe uncorrectable coagulopathy; severe 
hypercoagulability syndromes; inability to wear compression stockings; inability to adequately 
ambulate; and sciatic vein reflux; as well as inappropriate size.1,2,10,11,13,14,27,29-31,38-40,42,47 Inappropriate 
size of vein diameter and tortuousity making passage of an ablation device impossible are also 
potential contraindications. Varicose veins that are too small or tortuous or too large to successfully 
ablate may not be appropriate for EVLA or RFA. Vein tortuosity and/or adherence to the overlying 
skin are two anatomical variations that pose specific challenges for EVLA or RFA. 

Appropriate patient selection for EVLA or RFA is critical to treatment success.1,2,8,10-15,18-20,24,27,29,31, 

33,38,39,44,48 Identification of all refluxing veins and venous segments and their ablation during the 
procedure is the key to minimizing recurrence of varicose veins and venous reflux. Patient selection 
is multifaceted and requires an understanding of the patient’s primary complaints while identifying 
the source of venous reflux. For appropriate patient selection, current guidelines13,14,48 recommend 
that a detailed medical history and comprehensive physical examination be complemented by a 
duplex ultrasound examination of the deep and superficial veins in all potential candidates before 
considering them for endovenous ablation with either EVLA or RFA. 

Technique 
It is recommended to begin the performance of either EVLA or RFA with careful duplex ultrasound 
examination to identify all refluxing veins and venous segments, map the target vein(s), and plan the 
most appropriate treatment strategy.1,2,8,10-15,18,24,27,29,31-33,38 Skin preparation and draping are performed 
with the patient placed in the reversed Trendelenburg position. The target vein is then accessed 
percutaneously under ultrasound guidance into the lowest incompetent segment using a 
micropuncture kit and needle. A guide wire is passed intravenously and a vascular introducer sheath 
is inserted. The ablation device is then introduced through the sheath into the vein and appropriately 
positioned to the most central location of the target vein (within a safe distance from the SFJ or SPJ) 
under careful ultrasound guidance and monitoring to ensure the device is intravenous and allows 
access to the entire incompetent venous segment, and the working end (tip) is not positioned into 
the deep venous system. 

When the device is appropriately positioned, the patient is placed in the Trendelenburg position to 
facilitate vein emptying and perivenous tumescent local anesthesia is delivered under ultrasound 
guidance.1,2,8,10-15,18,27,29,31-33,38 The thermal energy is then delivered as the laser fiber or RF catheter is 
slowly withdrawn so as to close the vein and abolish venous reflux using the protocols inherent to 
each ablation device. After removal of the ablation device, homeostasis is achieved by applying 
manual compression to the entry point. 

When the ablation procedure is complete, compression therapy is applied to reduce the risk of 
venous thromboembolism and post procedure bruising and tenderness.1,2,8,10-15,18,24,27,29-33,38 Patients are 
encouraged to walk immediately after the procedure and regularly during the recovery period. Most 
patients return 1 to 4 weeks later for an initial follow-up ultrasound examination to confirm vein 
closure and exclude complications. Periodic follow-up with ultrasound examination may be required 
to determine if there are any new varicositites related to a recurrence of venous reflux in the treated 
vein/venous segment or progression of disease in a different venous pathway. 

If required, adjunct interventions such as phlebectomy and/or sclerotherapy (using foam or liquid 
sclerosants, with or without ultrasound guidance) may be performed during the endovenous ablation 
procedure or at any follow-up visits to treat tributary and residual varicosities.1,2,8,10-15,18,24,27,29-31,33,38 
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The technique for EVLA or RFA may vary between providers and among centers.1,2,8,12-15,19,20,24,27,29,31-

33,38,40,46,49 The setting, treatment strategy and methods used for energy application, type of anesthesia 
and its mode of preparation and delivery, the safe distance from the SFJ or SPJ, type and duration of 
post procedure compression therapy, whether to use adjunct interventions for the associated 
varicosities during the same session or at follow-up visit(s), follow-up and surveillance protocols, 
and other factors may be dictated by the clinician’s personal preference. Procedure time is 
dependent on the number of treated veins, length of segment(s) treated, and whether concomitant 
adjunct procedures are carried out. 

EVLA or RFA of incompetent SSV and/or perforator veins is a more demanding procedure due to 
anatomic challenges and variations when compared to GSV ablation.7,9,10,13,14,23,24,27,29-32,35,38,50,51 The key 
issue for thermal ablation of these incompetent veins is the vein access. 

Safety Issues 
Temporary discomfort is common after endovenous ablation of incompetent GSV or SSV using 
either EVLA or RFA.1,2,4,9,8,12,14,15,18,24,27-33,38,40,42,46,47 Most frequently reported complications following 
these interventions are minor and transient and include bruising (ecchymosis), pain and induration 
along the treated vein segment (pulling cord feeling or sensation), soreness, phlebitis (tenderness), 
and edema (swelling). Other potential complications include vein perforation, hematoma, and 
hyperpigmentation in the line of the treated vein. 

The use of EVLA or RFA for this indication reduces the risk of some adverse effects associated 
with conventional open surgery but may be associated with side effects specific to the 
procedure.1,2,4,8,9,12,14,15,18,24,27,31-33,40,42,46,47 No or minimal scars are created following either of these 
interventions and the risk of wound infection is very low. However, they have the potential for 
excessive tissue heating. Also, either EVLA or RFA may be associated with technical difficulties in 
cannulation and/or vein access, and problems in advancement of the guide wire and/or the ablation 
device. Complications such as paraesthesia, nerve injury/damage, neuralgia, superficial 
thrombophlebitis, DVT, pulmonary embolism (PE), arteriovenous fistula, and skin burns/injuries 
have been reported following EVLA or RFA, but their incidence appears to be low. 

Other potential procedure and/or device-related complications associated with the use of EVLA or 
RFA include retained foreign body (such as laser fiber, guide wire, or introducer sheath segment) in 
the vein after the procedure.4,14,18,27,29,30,38 However, this complication is very rare. Possible causes are 
laser fiber fracture because of significant bending, pulling of the ablation device (laser fiber or RF 
catheter) instead of the introducer sheath, or separation of the sheath tip by direct heat if the 
ablation device is pulled back in the sheath. 

The use of laser therapy poses potential hazards to both the provider and the recipient.12,24,29,31 The 
diode laser that is commonly used for EVLA is a class 4 laser29 and eye protection is advised during 
use.12,29,31 Laser safety precautions also require some modifications of the room in which the 
procedure is performed (such as covering the windows) to prevent inadvertent reflection or 
diffusion of the laser beam. 

Complications associated with EVLA or RFA of the incompetent perforator veins are deemed to be 
similar with those associated with thermal ablation of incompetent GSV or SSV, including skin 
injury, nerve injury, and deep vessel injury.13,14,27,31 However there is no clear data about the incidence 
and prevalence of these complications due to the limited number of studies with limited patient 
volumes.7,13,14,23,24,27,31,50 
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Advantages and Disadvantages 
EVLA or RFA of incompetent saphenous vein(s) are ultrasound-guided minimally invasive 
interventions that can be performed under local or tumescent anesthesia in an outpatient (hospital- 
or office-based) setting.1,2,4,8,12,13,20,24,29,33,49,27,32,37,38,44,47,52 In comparison with conventional open surgery, 
their potential advantages include less postoperative pain; fewer postoperative risks and 
complications; improved cosmetic outcome with minimal to no scarring, bruising, or swelling; faster 
recovery and return to work and/or normal activities; improved early QoL; reduced need for spinal 
or general anaesthesia; shorter operative/procedure time; and equivalent recurrence rates. Either 
EVLA or RFA has the potential to remove the stimulus for neovascularisation and possibly reduce 
the risk for longer-term varicose vein/venous reflux recurrence because they do not involve a 
surgical incision nor do they disrupt the lower abdominal wall venous drainage.8,35,36,44,53 

However, there is an additional cost for both EVLA and RFA interventions associated with the 
specialized equipment and necessary training.12,15,24,27,29,31 Both procedures also require the availability 
of duplex ultrasound and a skilled and credentialed sonographer. For EVLA, the use of lasers 
requires an operating room that meets laser safety recommendations and safety training for the staff. 

EVLA and RFA are treatment provider/operator-dependant interventions and there is a learning 
curve associated with their use.1,2,8,10,12-14,24,27,29,31,32,38,51,52,54 Early vein recanalization may result from 
insufficient ablation, which may indicate operator failure rather than clinical recurrence due to 
treatment failure. Appropriate specialized training, mentorship, and continued audit are 
recommended to ensure treatment success and complication rates are kept to minimum.14,24,48 

Equipment and Devices 
EVLA and RFA are basically identical interventions except they use different specialized equipment 
(thermal energy generators and ablation devices). 

EVLA 
EVLA uses laser energy, which is a highly concentrated beam of light (laser is the acronym for 
“Light Amplification by Stimulated Emission of Radiation”).12,24,29,30,38,55 Monochromatic (one 
wavelength) light is emitted from a laser medium (diode or Neodymlum-doped yttrium aluminum 
garnet [Nd:YAG]) and amplified by mirrors. Diode lasers have been the main laser type employed 
for this treatment. They are available in a number of wavelengths to target different absorbing 
molecules, are smaller in size and produce less heat than Nd:YAG lasers, and require minimal 
maintenance for reliable operation. 

The thermal reaction induced by EVLA can be regulated to some extent by adjusting several laser 
parameters.2,4,10,12-14,24,27,29-31,38,41,42,46,54,56-60 These parameters include the laser wavelength, mode of 
energy delivery (continuous or pulsed), the power settings (wattage), type of laser fiber tip, and the 
amount of energy per surface area. The dose of energy delivered per surface area depends on 
wattage, duration of the laser energy over the surface of the vein wall (pullback speed in continuous 
mode or pulse duration in pulsed mode), and vessel surface area. Currently these parameters are not 
standardized and only limited data is available to compare the different configurations. 

The laser wavelengths that have been used in clinical studies for EVLA of incompetent saphenous 
vein(s) include the 810 nm, 940 nm, 980 nm, 1064 nm, 1319 nm, 1320 nm, and 1470 nm.2-4,8-

14,20,24,27,29-31,38,49,54,57-59,61 The primary target of the 810 nm, 940 nm, and 980 nm diode lasers is 
haemoglobin absorption of laser energy, while the higher wavelength lasers primarily target and heat 
water in the bloodstream. Most EVLA interventions evaluated in the clinical studies published to 
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date have been performed with 810 nm, 940 nm, and 980 nm diode lasers with bare-tip fibers using 
various power settings, energy dose, and mode of energy delivery. Most of the first EVLA clinical 
studies used the pulsed mode of energy delivery, but more recently conducted studies used the 
continuous mode. 

Laser fibers evolved since early 2000 and continue to evolve with the technological 
advances.12,13,27,29,31,39,41,60 As a result of the lessons learned from the initial experience, a number of 
changes have been introduced. Direct vein wall contact of the bare-tip fiber causes carbonization of 
the wall, which can induce perforation leading to bruising and pain. For avoiding direct wall contact 
new fiber tips have been manufactured (including tips covered with a glass cap or a metal sleeve; 
radial emitting tip; and jacket- and tulip-tip). Technological advances also include higher wavelength 
laser fibers (such as 1470 nm with bare-tip and radial-tip) to avoid and diminish EVLA associated 
adverse events.13,31,39,60 Researchers currently work on developing devices with near-infrared 
wavelengths of 2000 nm.39 

Although EVLA of incompetent GSV and/or SSV has been used since early 2000, EVLA of 
incompetent perforator veins is a new procedure, with early results published in 2007.7,13,14,24,29,31 
EVLA or RFA of incompetent perforator veins is a more demanding procedure, during which the 
key issue is vein access. No laser fiber specifically developed for incompetent perforator veins have 
been used in the available clinical studies on the use of EVLA for this indication.13,31 Recently, a 200 
μm radial-tip fiber has been developed for EVLA of incompetent perforator veins.31 

RFA 
RFA of venous reflux involves the delivery of thermal energy resulting from an RF generator and 
relies on direct contact between the RF catheter and the wall of the target vein.1,10,15,24,28,32,33,37,39,42 This 
is achieved using a specially designed bipolar RF catheter with deployable electrodes at the tip, which 
are in direct contact with portions of the target vein wall during heating and emit the thermal energy 
(regulated by power, vein wall impedance, and time) directly into the vein tissue. An in-built 
feedback mechanism transmits information to the RF generator concerning various treatment 
parameters (including the temperature of the catheter tip and vein wall impedance) to adjust the 
energy delivery accordingly. Successful ablation of the target vein results from the venous spasm 
(induced by resistive heating and by use of tumescent anesthesia) that brings the vein wall into 
maxim contact with the electrodes. 

RFA seems to be more dependent on adequate vein emptying, use of tumescent anaesthesia, and the 
compression techniques used during the procedure than EVLA, which does not depend on direct 
contact with the vein wall.1,12,27,32,33,37,38,40 

Most RFA of incompetent saphenous veins performed in clinical studies conducted since 2000 have 
used the first generation RFA system with the ClosurePlus™ catheter manufactured by VNUS™ 
Medical Technologies, Inc. (California, United States).1,5,8,10-15,32-34,37,39,40,42,49,61 This device has been 
designed as a pull back technique (with the catheter being slowly pulled back at about 3 cm/minute) 
and has a number of technical limitations such as variability in energy delivery and ablation speed, 
and long procedure time. Technical limitations also included vein diameters restrictions (with 
incompetent saphenous veins ≥12 mm being considered too large to safely and successfully ablate). 
In 2006, VNUS launched the ClosureFast™ catheter, developed to address these technical 
limitations, increase efficacy and decrease procedure time through the concept of segmental ablation 
at a higher temperature. 
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The new VNUS ClosureFast™ catheter, which became available in 2007, allows thermal ablation of 
7 cm vein segments in 20 seconds, with temperatures up to 1200C.1,8,10-13,15,32-34,37,39,42,49,61 It eliminates 
the high vein wall impedance issues of the previous catheter, speeds up the procedure, and decreases 
the variability in energy dose delivered to the vein tissue. It also involves some changes in the 
method of energy delivery that are deemed to reduce the potential concerns for interference with 
patient devices such as pacemakers, spinal cord, or vagal nerve stimulators.1,14 RFA using the second 
generation catheters is no longer restricted to incompetent saphenous veins smaller than 12 mm in 
diameter. The newest RFA catheter for incompetent saphenous veins, which became available in 
2012, has a 3-cm long heating element, allowing treatment of shorter vein lengths.39 

VNUS also recently released the RFSTM Stylet, a device specially designed for ultrasound-guided 
ablation of incompetent perforator veins (www.vnus.co.uk/product-info/ 
closurerfs.aspx).1,13,14,18,24,32,37,39 RFA of incompetent perforator veins using the RFSTM Stylet can be 
either the primary procedure or an adjunct procedure to RFA of incompetent saphenous vein(s) 
using the VNUS ClosureFast™ catheter. 

Commercially available devices for EVLA and RFA 
Table T.1 provides a list of EVLA and RFA devices that are commercially available for incompetent 
saphenous and perforator veins. 

Table T.1: EVLA and RFA Devices10,12,13,18,27,32 
 
Devices                                                   Manufacturer                                                      Wavelength, nm 
 
Laser Ablation 
EVLT                                                   Diomed, Inc., Andover, MA, US                                                                                                 810 
                                                            Diomed, Sole Health Care Products Pty Ltd, Australia                     810 
VenaCure EVLT System                     AngioDynamics, Inc, Queensbury, NY, US                                            810  
Medilas D FlexiPulse                          Dornier MedTech, Kennesaw, GA, US                                                   940  
Pro-V                                                   Sciton Inc, Palo Alto, CA, US                                                               1319 
Vari-Lase                                             Vascular Solutions, Inc, Minneapolis, MN, US                                       810, 980 
Cooltouch CTEV                                 CoolTouch Inc, Roseville, CA, US                                                        1320 
                                                            Cooltouch CTEV; Scanmedics Pty Ltd, Australia                                         1320 
ELVeS PL Laser System                    Biolitec Inc, East Longmeadow, MA, US                                              1470 
                                                            Biolitec, Biolab Australia Pty Ltd                                                                          1470 
ELVeS Radial Fiber                            Biolitec AG, Jena, Germany                                                1470 
Ceralas D 980, D1470                        Biolitec, Jena, Germany                                                                          980, 1470 
 
Radiofrequency Ablation  
ClosurePLUS                                      VNUS Medical Technologies (Med Tech), San Jose, CA, US 
ClosureFAST                                      VNUS Med Tech, San Jose, CA, US  
ClosureRFS Stylet                              VNUS Med Tech, San Jose, CA, US  
Celon RFITT                                       Olympus Medical Systems, Hamburg, Germany 
 
CA – California; GA – Georgia; MA – Massachusetts; MN – Minnesota; NY –New York; US – The United States  

Several manufacturers produce EVLA systems (including laser energy generators and laser fiber kits) 
for incompetent saphenous varicose veins (see Table T.1).10,12,13,18,27,38,57 29-31,39,54,58-60 However, 
currently there is no specific EVLA system commercially available for incompetent perforator 
veins.13,31 

The current market leader for RFA devices for saphenous venous reflux is VNUS™ Medical 
Technologies Inc. (Table T.1) (www.vnus.co.uk/product-info/closurerfs.aspx).1,13,14,18,24,32,37,39 The 
VNUS RFSTM Stylet is the only ablation device cleared by the Food and Drug Administration (FDA) 
in the United States for ultrasound-guided ablation of incompetent perforator veins. 
(www.vnus.co.uk/product-info/closurerfs.aspx). All VNUS catheters are designed for use with the 
VNUS RFG PlusTM generator.1,12-14,18,24,32,33,37 
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Another RFA system with a bipolar electrode catheter, the CELON RFiTTTM system (Olympus 
Medical Systems, Hamburg, Germany), is commercially available to treat incompetent saphenous 
veins.13,20,24,32-34,49,54,57 The system uses the continuous pull back technique and claims to treat venous 
segments at a pull back speed of 1 cm/s. 

Regulatory Status in North America 
Canada 
A search of the Medical Devices Active License Listing (MDALL) revealed that in Canada, the 
following companies are licensed to market EVLA technology: AngioDynamics UK Ltd.; 
AngioDynamics, Inc.; Dornier MedTech America, Inc.; Sciton, Inc.; Vascular Solutions, Inc.; New 
Star Lasers Inc.; and Biolitec, Inc. (www.hc-sc.gc.ca/dhp-mps/md-im/licen/mdlic-eng.php). The 
VNUS™ Medical Technologies, Inc. is the only company licensed to market RFA technology in 
Canada. A list of these companies’ devices is provided in Appendix T.D. 

The information retrieved by the searches of MDALL conducted for this evidence review did not 
identify the indications for which these EVLA and RFA devices are licensed for by Health Canada 
(see Appendix T.D). 

United States 
EVLA was approved by the FDA to treat venous reflux disease involving the GSV (in 2002) and the 
SSV (in 2003) (http://blue.regence.com/trgmedpol/surgery/sur104.html).18,31 

The original VNUS Closure™ system was cleared by the FDA in 1999 to treat superficial or 
saphenous vein reflux (http://blue.regence.com/trgmedpol/surgery/sur104.html).13,18,,33,37,62 The 
modified VNUS ClosureFAST™ catheter received FDA clearance in 2006 and has been marketed 
since the first quarter of 2007. The FDA also cleared the VNUS ClosureRFS™ Stylet in 2006 for 
treatment of incompetent perforator and tributary veins (http://avenavascular.com/vein-
disease/superficial-venous-reflux/), (http://blue.regence.com/trgmedpol/surgery/sur104.html).18 

GUIDELINES AND POSITION STATEMENTS 
The literature searches conducted for this evidence review did not identify any official positions by 
Canadian professional bodies (such as the Canadian Society of Vascular Surgery and the Canadian 
Society of Interventional Radiology) on the use of EVLA or RFA to treat symptomatic varicose 
veins of the legs due to venous reflux. Neither did the searches identify any formal evidence-based 
guidelines, or any consensus/position statements specifically developed (in Alberta, Canada, or in 
other countries with developed market economies) on how to use and best perform EVLA or RFA 
for this indication. 

However, the literature searches identified the multi-society consensus quality improvement 
guidelines for the treatment of lower-extremity superficial venous insufficiency with endovenous 
ablation from the Society of Interventional Radiology (SIR), Cardiovascular Interventional 
Radiological Society of Europe, American College of Phlebology, and the Canadian Interventional 
Radiology Association.14 This document (published in 2010) reviewed the appropriate means by 
which the available endovenous ablation interventions are to be used to maximize benefit and 
minimize risk of complications. 

The guidelines were intended to be used in quality improvement programs that assess endovenous 
ablation of lower-extremity superficial venous insufficiency (SVI) to insure the standard of care 
expected of all physicians who provide this therapy.14 According to this document, the most 
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important elements of care and processes that should be monitored include pretreatment evaluation 
of potential candidates and appropriate patient selection, performance of the procedure, and post 
procedural follow-up care. Assessment of outcome measures (including technical success, 
complication rates, and recurrence rates) is also recommended. 

The document recognizes the potential difficulty in developing evidence-based standards for 
endovenous ablation therapy and in making recommendations regarding the optimal use of EVLA 
or RFA interventions.14 The document does not provide details in relation to protocols inherent to 
the use of EVLA or RFA. Neither does the document provide any information in relation to 
treatment parameters (related to optimal administration of energy and anesthesia, power settings and 
energy dose, laser wavelength, appropriate position of the laser fiber or catheter tip, frequency of 
energy administration, duration of treatment, use of concomitant adjunct procedures, etc) that 
should be considered when performing EVLA or RFA. 

AVAILABLE RESEARCH EVIDENCE 
A comprehensive literature search was conducted to identify the most recently published systematic 
reviews that examined the available comparative evidence on the safety and effectiveness of EVLA 
or RFA versus conventional open surgery for symptomatic varicose veins of the legs due to venous 
reflux in working age patients. Selected for data extraction were only reports of systematic reviews 
that, by virtue of design and quality of reporting, were most likely to provide the best level of 
evidence. Individual primary research studies (of any design) published subsequent to the selected 
systematic reviews were not included. 

A detailed description of the literature search strategy and study selection is provided in Appendix 
T.A. As outlined in Figure T.A.1 (Appendix T.A), the literature search identified 495 citations. After 
screening the titles and abstracts, 79 citations were selected for retrieval and further evaluation, of 
which 34 were considered as potentially relevant research studies. The application of the selection 
criteria to 28 full-text articles retrieved as potentially relevant research studies resulted in 25 being 
excluded (main reasons for their exclusions are listed in Appendix T.B, Table T.B.1). 

Description of the Selected Systematic Reviews 
Three systematic reviews8,49,61 were selected for this evidence review (see Appendix T.C, Tables 
T.C.1 and T.C.2). They were conducted by reviewers from Australia and Thailand,49 the United 
Kingdom,8 and the United States61 (see Table T.2). 

All selected systematic reviews were recently published and rated to be of good methodological 
quality (see Appendix T.C, Table T.C.3). They posed clear question(s) a priori; identified the relevant 
literature, extracted the data, and assessed the methodological quality or risk of bias of their included 
primary research in a reproducible fashion. They also qualitatively and quantitatively analyzed and 
summarized their reviewed evidence. All employed comprehensive search strategies, although one 
review49 placed search limits on publication language. Selection criteria and outcomes of interest 
were described in all selected systematic reviews. Although it was the intention of their reviewers to 
meta-analyze the available comparative data and generate quantitative results for all outcomes of 
interest, it was often not possible due to the heterogeneity of primary research studies included in 
each systematic review. 

All selected systematic reviews8,49,61 addressed questions on the safety and effectiveness of using 
EVLA or RFA for treating symptomatic varicose veins of the legs due to saphenous vein reflux 
when directly compared with surgery (see Appendix T.C, Tables T.C.1 and T.C.2). They all reported 
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on post procedural pain and complications. The most commonly reported measures of effectiveness 
included abolition of venous/vein reflux, recanalization, and clinical recurrence determined by 
duplex ultrasound imaging, as well as symptom reduction/symptomatic relief, improved QoL, and 
length of time required to return to work and/or normal activity. 

The comparative studies of interest included in the selected systematic reviews8,49,61 originated mostly 
in Europe and none were conducted in Canada. The years of publication ranged from 2000 to 2011 
(see Table T.2). The mean age for the study populations in these studies ranged from 33 to 55 years 
(22 - 79 years), and the majority of the participants were women. The sample sizes ranged from 15 
to 500 participants. Participants were treated for varicose veins of the legs (primary and/or recurrent, 
complicated and/or uncomplicated, unilateral and/or bilateral, previously treated and/or untreated) 
due to SFJ and/or GSV reflux. 

Table T.2: Summary of selected systematic reviews 

Systematic review* Included primary research* and authors’ conclusions** 

Siribumrungwong et al.49 
2012 
Type: SR and MA of RCTs  
Objective: to compare 
clinical outcomes between 
EVLA, RFA, UGFS and 
surgery 
Search period: 2000 to 
August 2011 
Standards of scientific 
rigour: Cochrane tool for 
RoB  
Country: Thailand, Australia 

Included primary research: eight RCTs, reported between 2005 and 2011, 
comparing EVLA vs. surgery; six RCTs, reported between 2002 and 2011, 
comparing RFA vs. surgery; and one multicomparison RCT, reported in 2011, 
comparing EVLA vs. RFA vs. UGFS vs. surgery 
Population: sample size range: 16 - 500 participants (involving 28 - 580 limbs); all 
adults with symptomatic VV (primary or recurrent) due to incompetence of GSV 
and tributaries (mean age: 33 - 55 y; most diagnosed within CEAP C2 category) 
Intervention: EVLA alone (810 nm, 980 nm, 1470 nm, bare-tip fiber), EVLA (810 
nm, bare-tip fiber) plus HL, or RFA (VNUS Closure system, VNUS ClosureFAST in 
2011 multicomparison RCT); performed under GA, RA, or LA (with/without TA, 
some with TS); most with CP 
Comparator: conventional surgery, inversion, invagination, PIN stripping, 
cryostripping (most procedures performed under GA without TA; most with CP), 
and UGFS performed under LA without TA (retreatment allowed in 1 mo) 
Outcome: primary failure*** (failure to completely abolish reflux in axial vein); 
clinical recurrences, VCSS, postoperative complications and pain, time to return to 
normal activities or work, and QoL 
Follow-up: from 1 w to 5 y (median of 12 mo; range 0.2 - 60 mo) 
Authors’ conclusion: “The primary failure and recurrence in EVLA and RFA were 
non-significantly different compared with surgery. However, they had lower 
haematoma, less wound infection, less pain and quicker return to normal 
activities.” 

Nesbitt et al.8 2011 
Type: SR and MA of RCTs 
Objective: to determine if 
RFA, EVLT/EVLA, and 
USGFS/UGFS have any 
advantages/ disadvantages 
in comparison with 
conventional surgical, SFJ 
ligation and stripping of GSV 
varices 
Search period: up to July 
2010 (no limitation in terms 
of  publication date were 
stated) 
Standards of scientific 
rigour: Cochrane tool for 
RoB 

Included primary research: two RCTs, reported between 2005 and 2010, 
comparing EVLT/EVLA vs. conventional surgery; three RCTs, reported between 
2002 and 2010, comparing RFA vs. conventional surgery 
Participants: sample size range: 33 - 121 participants; all adults with symptomatic 
VV (unilateral or bilateral) due to incompetence of SFJ or GSV reflux (primary or 
recurrent, complicated or uncomplicated) confirmed on US (ages ranging from 22 
to 79 y; more women than men; most diagnosed within CEAP C2 category) 
Intervention: EVLA alone (810 nm, 980 nm; continuous technique, pulsed 
technique) or RFA (VNUS Closure system); performed under GA or LA 
(with/without TA, some with TS), most with CP 
Comparator: conventional surgery consisting of SFJ exposure and division of all 
tributaries followed by GSV stripping to the knee or upper calf (invagination using 
either a flexible or rigid PIN stripper, or intraluminal stripper with an olive) 
Outcome: abolition of SFJ or GSV reflux, recurrence, neovascularization, patency 
of GSV, intra-operative and post-operative complications, post-operative morbidity, 
procedure-related complications, sick leave, patient recuperation, QoL, HRQoL, 
disease-specific QoL (AVVSS), time taken to return to normal/household activity, 
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Country: UK driving, and/or work, duration of procedure, change in symptoms (VCSS, VSDS, 
and VDS), patient satisfaction, cosmesis 
Follow-up: from 1 w to 3 y 
Authors’ conclusion:  “We can conclude from the current evidence that the 
minimally invasive techniques RFA and EVLT seem to be at least as effective as 
surgery in the treatment of great saphenous varicose veins.” 

Murad et al., 201161 
Type: SR and MA of 
comparative studies (RCTs 
and non-RCTs) 
Objective: to summarize the 
best available evidence 
about benefits and harms of 
different treatments of VVs. 
Search period: sources 
searched through February 
2008 and literature 
monitored for new 
publications thereafter (no 
limitation in terms of  
publication date were stated) 
Standards of scientific 
rigour: GRADE framework 
Country: USA 

Included primary research: seven RCTs and four non-RCTs (non-randomized 
cohort studies with concurrent comparison groups); three RCTs, reported between 
2005 and 2008) comparing EVLA with surgery and four RCTs, reported between 
2002 and 2006, comparing RFA with surgery; of all non-RCTs, one (reported in 
2006) compared EVLA with surgery, and three (reported in 2000, 2005, and 2006) 
compared RFA with surgery 
Participants: sample size range: 15 - 184 participants; all adults with VV 
(complicated or uncomplicated; unilateral or bilateral; primary or recurrent; 
previously treated or untreated) due to incompetence of SFJ or GSV (ages ranging 
from 22 to 79 y; more women than men; most diagnosed within CEAP C2 
category) 
Intervention: EVLA (Long pulsed Nd:YAG laser, diode laser), RFA (VNUS Closure 
system), some with CP 
Comparator: surgery (ligation with or without striping; some preceded by 
crossectomy; some with CP); sclerotherapy (Sotradecol) 
Outcome: Recurrence, QoL, disease-specific QoL ( AVVSS), time taken to return 
to normal activity or work,  patient satisfaction, postoperative pain, postoperative 
complications, postoperative disability (sick leave duration), esthetic results 
Follow-up: from 3 mo to 3 y 
Authors’ conclusion: “Low-quality evidence supports long-term safety and 
efficacy of surgery for the treatment of varicose veins. Short-term studies support 
the efficacy of less invasive treatments, which are associated with less 
periprocedural disability and pain.” 

AVVSS – Aberdeen Varicose Vein Symptom Score; CEAP – Clinical, Etiological, Anatomic, Pathophysiological classification system; 
CP – concomitant phlebectomy; EVLT/EVLA – Endovenous/Endovascular Laser Ablation (Therapy/Treatment); GA – general 
anesthesia; GSV – great saphenous vein; HL – high ligation; HL/S – high ligation and stripping; HRQoL – Health-Related Quality of 
Life; LA – local anesthesia; MA – meta-analysis; mo – month(s); Nd:YAG – neodymiumdoped yttrium aluminum garnet laser; PIN – 
perforate invagination; QoL – quality of life; RA – regional anesthesia; RCT – randomized controlled trial; RFA – endovenous 
radiofrequency ablation; S – stripping;  SFJ – saphenofemoral junction; SR – systematic review; Step – stepwise mode; TA – 
tumescent anesthesia; TS – tumescent saline; UGFS/USGFS – ultrasound-guided foam sclerotherapy; UK – United Kingdom; US – 
ultrasound imaging; USA – United States of America; VCSS – Venous Clinical Severity Score/Scoring system; VDS – Venous 
Disability Score; vs. – versus; VSDS – Venous Segmental Disability Score; VV – varicose veins; y- year(s); w – week(s); 
* Information for primary research that addressed safety and effectiveness of interventions of interest when compared to the 
comparators of interest in terms of the outcomes of interest; 
** Conclusions stated by the author(s) of the selected systematic reviews and quoted directly from the published report 

The comparative studies of interest included in the selected systematic reviews8,49,61 differed in many 
ways (see Table T.2). They had different duration of follow-up, used different anesthesia methods 
(even in the same study patients in the same treatment group or in different groups received 
different types of anaesthesia), and used different post procedural compression therapy techniques. 
They also used different interventions: EVLA alone (using Nd:YAG or diode lasers with different 
wavelengths and energy delivery mode) compared with different conventional open surgery 
techniques or with cryostripping, EVLA (using 810 nm diode lasers) plus high ligation compared 
with conventional open surgery; and RFA (using VNUS ClosurePlus™ or VNUS ClosureFAST™ 
catheters) compared with different techniques of conventional open surgery or with cryostripping. 
Although the EVLA wavelength varied between studies (810 nm to 1470 nm), they all used bare-tip 
fiber lasers. All studies that evaluated RFA used the VNUS ClosurePlus™ catheter, except one RCT 
which used the VNUS ClosureFast™ catheter. Although most studies used concomitant 
phlebectomy, only some used it in both the endovenous ablation intervention and surgery arms. 

Endovenous ablation interventions for symptomatic varicose veins of the legs – September 2014 31 



 

The selected systematic reviews8,49,61 assessed the comparative studies of interest to be at various 
levels of risk of bias. The strengths of the reviewed RCTs included concealed allocation (although 
insufficient data on their methods were provided in the published articles), clear reporting of their 
objectives, as well as descriptions of their outcome(s), inclusion and exclusion criteria, and 
intervention(s) and comparator(s). However, all RCTs reported incomplete outcome data, most were 
not blinded, some did not analyze the results on an intention to treat basis, and some had significant 
losses to follow up. Not all RCTs reported findings for unilaterally- and bilaterally-treated patients 
independently of one another. The large variations in their design and reporting of the outcome data 
limited meaningful meta-analysis for many of the outcome measures considered by reviewers. The 
majority of the non-RCTs (non-randomized cohort studies with concurrent comparison groups) had 
more limitations than strengths.61 In 12 RCTs and one non-RCT follow-up was 2 years or less, one 
RCT reported follow-up at 3 years, and one RCT reported follow-up of 5 years. 

Because the objectives and study selection criteria varied across the selected systematic reviews8,49,61 
there was little overlap among their included comparative studies. Only papers presenting results 
from four RCTs (reported in six papers published between 2002 and 2007)63-68 were included in all 
selected systematic reviews. Two of these RCTs compared EVLA of GSV reflux with conventional 
open surgery (involving high ligation and conventional stripping) and the other two RCTs compared 
RFA of GSV reflux with conventional open surgery (involving high ligation and conventional 
stripping). All studies excluded patients with veins larger than 12 mm in diameter or too tortuous, or 
both, and also excluded patients with SSV reflux. According to all reviewers, in these RCTs the 
patient baseline characteristics were generally well matched.8,49,61 All trials followed up their 
participants during the first 3 months. However, none of these RCTs reported long-term outcomes 
(follow-up was ≥1 year in four RCTs, ≥2 years in three RCTs, and one RCT reported follow-up at 3 
years). 

Results Reported by the Selected Systematic Reviews 
In 2012 Siribumrungwong et al.49 published the results from a systematic review and meta-analysis of 
RCTs comparing EVLA, RFA, UGFS and surgery or combinations of these interventions for 
treatment of varicose veins due to GSV reflux (see Appendix T.C, Tables T.C.1 and T.C.2). They 
included eight RCTs comparing EVLA (alone or combined with high ligation) with different types 
of conventional open surgery or cryostripping, six RCTs comparing RFA with different types of 
conventional open surgery or cryostripping, and one multiple comparison RCT comparing EVLA, 
RFA, and UGFS with surgery (high ligation and perforate invagination [PIN] stripping). PIN 
stripping is a modification of conventional stripping that reduces the tissue trauma associated with 
conventional stripping.10,11,69 

For the comparison between EVLA and surgery, Siribumrungwong et al.49 pooled data for 
postoperative pain; postoperative complications (wound infection, thigh haematoma, paresthesia, 
superficial thrombophlebitis, and ecchymosis); primary failure (failure to completely abolish reflux in 
axial vein); clinical recurrence; symptomatic relief as measured by Venous Clinical Severity Score 
(VCSS); time taken to return to work or normal activity; and QoL. For the RFA versus surgery 
comparison, data were meta-analyzed for postoperative pain and most postoperative complications 
of interest (wound infection, haematoma, paresthesia, and superficial thrombophlebitis) as well as 
for primary failure and clinical recurrence. No pooled data on VCSS, QoL, or ecchymosis were 
reported for the comparison between RFA and surgery. No outcome data were reported for the 
comparisons between EVLA or RFA and UGFS. 
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In 2011 Nesbitt et al.8 published the results from a Cochrane systematic review of RCT data 
comparing EVLA, RFA, or USGFS to conventional open surgery (high ligation with stripping) for 
the treatment of varicose veins due to GSV reflux (see Appendix T.C, Tables T.C.1 and T.C.2). 
Outcome data were pooled from five RCTs (reported in 13 abstracts and full text articles published 
between 2002 and 2010), with a total of 450 participants. Two of these RCTs compared EVLA of 
GSV with conventional open surgery and the other three RCTs compared RFA of GSV with 
conventional open surgery. These five RCTs were also included by Siribumrungwong et al.49 
According to Nesbitt et al.8 the results in these studies were presented as either the number of legs 
or number of patients, where some participants had varicose veins in both legs. 

Nesbitt et al.8 meta-analyzed data only for recanalization (for both EVLA vs. surgery and RFA vs. 
surgery comparisons), recurrence (for RFA vs. surgery comparison), neovascularization (for RFA vs. 
surgery comparison), and technical failure (for both EVLA vs. surgery and RFA vs. surgery 
comparisons). Although all included RCTs reported data on QoL and postoperative complications, 
the reviewers did not perform meta-analyses because of the variation in outcome measures and 
definitions or terminology used for reporting these outcomes. Neither did they perform meta-
analysis for postoperative pain, because of the wide variation in how this outcome was measured, 
analyzed, and reported in the included RCTs. Data on re-intervention rates were reported by only 
one RCT comparing EVLA with surgery and by one RCT comparing RFA with surgery, which 
precluded a meta-analysis for this outcome. The time to return to work and/or normal activities 
following the intervention was reported in all included RCTs. However, these results were reported 
as either parametric or non-parametric data, which precluded meta-analysis for this outcome. No 
outcome data were reported for the comparisons between EVLA or RFA and UGFS. 

Murad et al.61 were recently commissioned by the Society for Vascular Surgery (SVS) and the 
American Venous Forum (AVF) in the United States to conduct a systematic review and 
meta-analysis of the best available evidence on the benefits and harms of the different treatments 
currently used for varicose veins (surgery, liquid or foam sclerotherapy, EVLA, RFA, or 
conservative therapy with compression stockings). Of all included comparative studies of interest, 
three RCTs and one non-RCT reported on the use of EVLA versus surgery to treat varicose veins 
due to GSV reflux/insufficiency. Another four RCTs and three non-RCTs compared RFA with 
surgery for the same indication. All RCTs reviewed by Murad et al.61 for these comparisons were 
also included by Siribumrungwong et al.49 and Nesbitt et al.8 in their systematic reviews and meta-
analyses. 

The reviewers did not perform meta-analyses for the EVLA versus surgery comparison for any of 
the outcomes of interest.61 The reviewers meta-analyzed data only for varicosity recurrence for the 
RFA versus surgery comparison. Like Nesbitt et al.,8 they also found it difficult to compare the 
results reported on adverse events (peri- and post-procedural) because of the different definitions or 
terms used in the included comparative studies. No outcome data were reported for the 
comparisons between EVLA or RFA and UGFS. 

The following commentary summarizes the findings reported by the selected systematic reviews. 
Details from the selected systematic reviews are provided in Tables T.C.1 and T.C.2 (Appendix T.C). 
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Safety 
EVLA versus conventional surgery 

Siribumrungwong et al.49 pooled data from eight RCTs (total of 1347 participants), which reported 
wound infection rates for the comparison between EVLA and surgery. The corresponding pooled 
risk ratio (RR) value was 0.3 (95% confidence interval [95% CI]: 0.1, 0.8) with no detectable 
evidence of heterogeneity (I2 = 0%), suggesting that the risk of wound infection was significantly 
reduced by 70% in EVLA group compared to surgery group. 

Nine RCTs (total of 1387 participants) reported on the effect of EVLA versus conventional open 
surgery on paresthesia.49 The pooled RR of 0.8 (95% CI: 0.6, 1.1), with no detectable evidence of 
heterogeneity (I2 = 0%), suggested little difference between groups, although the difference was  
non-statistically significant. 

Six RCTs (total of 1121 participants) reported on superficial thrombophlebitis for comparisons 
between EVLA and surgery.49 The pooled RR was 1.0 (95% CI: 0.5, 1.8), with no detectable 
evidence of heterogeneity (I2 = 0%), suggesting no difference between groups. A subgroup analysis 
performed according to similarity of applying tumescence anaesthesia (TA) yielded the pooled RRs 
of 1.0 (95% CI: 0.5, 2.2; two RCTs, total of 637 limbs, applied TA to both groups) and 0.8 (95% CI: 
0.3, 2.5; four RCTs, total of 704 limbs, applied TA to only EVLA group), respectively. 

Data on effects of EVLA versus surgery on haematoma were pooled from four RCTs (total of 708 
participants) with low heterogeneity (I2 = 9.9%).49 The pooled RR was 0.5 (95% CI: 0.3, 0.8) 
suggesting that EVLA had 50% significant relative risk reduction of haematoma. The estimated 
number needed to treat (NNT) was 10 participants to prevent one haematoma. One of the four 
RCTs applied TA in both EVLA and surgery groups, whereas another one did not apply TA in both 
groups. Pooling data from these two RCTs yielded the pooled RR of 0.6 (95% CI: 0.4, 0.9). 

Effects on ecchymosis of EVLA compared with surgery were significantly heterogeneous (I2 = 
72.8%) across six RCTs (total of 876 participants).49 The pooled RR was 0.7 (95% CI: 0.3, 1.6) 
suggesting a non-statistically significant difference between groups. Pooling data from two RCTs 
with similarity of applying TA (used and unused TA in both groups) yielded the pooled RR of 0.4 
(95% CI: 0.2, 0.7). 

Data on effects of EVLA versus surgery on first-recorded post-operative pain were pooled from six 
RCTs (total of 1010 participants), with moderate heterogeneity (I2 = 31.7%).49 The pooled mean 
difference (MD) of −0.6 (95% CI: −1.1, −0.2) suggested that the first-recorded post-operative pain 
was significantly lower after EVLA than after surgery. Maximum pain at days 1 to 7 was also 
significantly less after EVLA than after surgery with a pooled MD of −0.6 (95% CI: −1.0, −0.1). 
Data on these effects were pooled from six RCTs (total of 1010 participants), with moderate 
heterogeneity (I2 = 34.1%). 

Although Nesbitt et al.8 did not perform a meta-analysis on postoperative complications, in an 
attempt to display the various complications reported in their included RCTs, they combined 
“similar” adverse events in a table. Adverse events were divided into early (within 3 months) and late 
(beyond 3 months) and also characterized as major (requiring intervention) and minor (requiring no 
intervention). Early (<3 mo) bruising and pigmentation, saphenous nerve injury, haematoma, and 
wound problems as well as late saphenous nerve injury (>3 mo) were more common after surgery 
than after EVLA (see Appendix T.C, Table T.C.1). However, phlebitis was more common after 
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EVLA than after surgery. Although there were 25 minor adverse events reported by patients who 
underwent EVLA, there were no major complications associated with EVLA. 

Neither did Murad et al.61 perform a meta-analysis on postoperative complications for the 
comparison between EVLA and surgery. However, they summarized the data from the included 
comparative studies and reported that EVLA and surgery were both well tolerated, without 
significant periprocedural adverse effects. DVT and PE were infrequently reported and local 
complications were common but generally minor for EVLA and surgery. Commonly reported 
adverse events associated with EVLA were hyperpigmentation (57%), erythema (33%), telangiectic 
matting (28%), purpura/bruising (11% to 23%), edema (15%), blistering/sloghing (7%), superficial 
phlebitis (6%), hypopigmentation (2%), and paresthesia (1% to 2%). Adverse events commonly 
reported for surgery included hematoma (31%), saphenous nerve injury (10% to 23%), wound 
infection (3% to 6%), and superficial phlebitis (0% to 12%). One RCT reported slightly increased 
postoperative pain and bruising in the high ligation and stripping group than in the EVLA group. 

RFA versus conventional open surgery 

Siribumrungwong et al.49 pooled data from five RCTs (total of 671 participants), which reported 
wound infection rates for comparisons between RFA and surgery. The pooled RR value was 0.3 
(95% CI: 0.1, 1.4), with no detectable evidence of heterogeneity (I2 = 0%), suggesting a non-
statistically significant difference. Comparing overall data for EVLA and RFA with data for surgery 
based on 12 RCTs yielded a pooled RR of 0.3 (95% CI: 0.1, 0.7) suggesting that risk of wound 
infection was significantly reduced by 70% in the groups treated by the endovenous ablation 
techniques compared with surgery (data on heterogeneity not reported in the available published article). The 
estimated NNT was 80 participants to prevent one wound infection. 

The RR values of paresthesia for the comparison between RFA and surgery were moderately 
heterogeneous (I2 = 31.2%) across seven RCTs (total of 759 participants).49 The pooled RR was 1.0 
(95% CI: 0.5, 1.7) suggesting no difference between groups. 

Comparative data on superficial thrombophlebitis between RFA and surgery was pooled from six 
RCTs (total of 699 participants) with low heterogeneity (I2 = 8.2%).49 The pooled RR of 2.3 (95% CI: 
1.1, 5.0) suggested that the risk of superficial thrombophlebitis was 2.3 times significantly higher in 
the RFA group than in the surgery group. According to Siribumrungwong et al.49 “None of the 
studies had similarity in applying TA in both groups”. 

Effects of RFA versus surgery on haematoma were significantly heterogeneous (I2 = 64.2%) across 
five RCTs (total of 437 participants).49 The pooled RR of 0.4 (95% CI: 0.1, 0.8) suggested that the 
risk of haematoma was 60% significantly reduced in RFA group relative to surgery group. The 
estimated NNT was four participants to prevent one haematoma. According to Siribumrungwong et 
al.49 “None of the studies were similar in applying TA”. 

The first-recorded postoperative pain was suggested to be significantly lower after RFA than after 
surgery (pooled MD of −1.6; 95% CI:−2.1, −1.1), with no detectable evidence of heterogeneity (I2 = 
0%) across four RCTs (total of 438 participants).49 Maximum pain at days 1 to 7 was also 
significantly less after RFA than after surgery (pooled MD of −1.6; 95% CI:−2.0, −1.1), with no 
detectable evidence of heterogeneity (I2 = 0%) across four RCTs (total of 438 participants). 

The data reported by Nesbitt et al.8 for postoperative complications after RFA were similar to those 
reported for postoperative complications after EVLA. Early (<3 mo) bruising and pigmentation, 
saphenous nerve injury, haematoma, and wound problems as well as late saphenous nerve injury (>3 
mo) were more common with surgery than with RFA (see table T.C.1 in Appendix T.C). However, 
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phlebitis and thermal injury or inflammation were more common after RFA when compared with 
surgery. There were 76 minor adverse events reported by patients who underwent RFA. However, 
there were no major complications associated with RFA. 

Murad et al.61 summarized the data from the included comparative studies and reported that both 
RFA and surgery were well tolerated, without significant peri-procedural adverse effects. DVT and 
PE were infrequently reported and local complications were common but generally minor for RFA, 
and surgery. Superficial phlebitis (0% to 20%), saphenous nerve paraesthesia (13%), hematoma (7%), 
thermal skin injury (7%), paraesthesia <1%), and leg edema (<1%) were commonly reported adverse 
events associated with RFA. Commonly reported adverse events for surgery included hematoma 
(31%), saphenous nerve injury (10% to 23%), superficial phlebitis (0% to 12%) and wound infection 
(3% to 6%). RFA was associated with lower pain scores than surgery in one RCT. 

Effectiveness 
EVLA versus conventional surgery 

Siribumrungwong et al.49 pooled data from nine RCTs that compared primary failure (failure to 
completely abolish reflux in the axial vein defined as recanalization diagnosed by ultrasound 
examination for EVLA and as incomplete stripping or incomplete vein removal or recanalization 
diagnosed by ultrasound examination for surgery) between EVLA and surgery (n =712 limbs versus 
n 675 limbs), with moderate heterogeneity (I2 = 31.1%). The pooled RR of 1.5 (95% CI: 0.7, 3.0) 
suggested that EVLA had 1.5 times higher risk of primary failure than surgery, although the 
difference was non-statistically significant. Results from a meta-regression analysis on primary failure 
(using the mean age, follow-up time, and EVLA pull-back type and wavelength as co-variables) 
suggested the EVLA wavelength as the only source of heterogeneity. Pooling data from RCTs using 
EVLA wavelengths of 810 nm and 980 nm resulted in pooled RR values of 0.95 (95% CI: 0.39, 2.32) 
and 2.36 (95% CI: 0.96, 5.76), respectively, with low heterogeneity (I2 = 26.5%) and no detectable 
evidence of heterogeneity (I2 = 0%), respectively. 

A subgroup analysis on primary failure using data from RCTs with follow-up shorter than 1 year and 
from those with follow-up of at least 1 year resulted in pooled RRs of 3.5 (95% CI: 0.7, 17.1) and 1.3 
(95% CI: 0.5, 3.0), respectively.49 A sensitivity analysis that excluded one RCT comparing EVLA 810 
nm with cryostripping and two RCTs comparing EVLA 810 nm plus high ligation with conventional 
open surgery yielded a pooled RR of 1.3 (95% CI: 0.5, 3.0) with moderate heterogeneity (I2 = 44.6%). 
However, these differences must be interpreted with caution because of the overall lack of statistical 
significance. 

Data from four RCTs comparing clinical recurrence results between EVLA and surgery (n = 395 
versus n = 397 limbs) were pooled with moderate to moderate to high heterogeneity (I2 = 54.8%).49 
The pooled RR of 0.6 (95% CI: 0.3, 1.1) indicated that EVLA had 40% less risk of clinical 
recurrence in comparison with surgery. However, this difference was non-statistically significant. No 
source of heterogeneity (such as mean age and follow-up time) could be identified. According to 
Siribumrungwong et al.49 a sensitivity analysis performed by excluding one RCT that did not 
undertake concomitant phlebectomies yielded similar results. 

Data from five RCTs comparing VCSS between EVLA and surgery were pooled with no detectable 
evidence of heterogeneity (I2 = 0%).49 The pooled MD was −0.01 (95% CI: −0.07, 0.06) suggesting a 
non-statistically significant difference between groups. 
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Seven RCTs (total of 1227 participants) compared the length of time taken to return to normal 
activities or work between EVLA and surgery.49 The pooled weight MD was −2.7 days (95% CI: 
−6.0, 0.6), with significant heterogeneity (I2 = 96.4%). 

Six RCTs (total of 1122 participants) compared QoL measured by Aberdeen Varicose Vein Severity 
Score (AVVSS) at 2 to 24 months between EVLA and surgery.49 The pooled MD was −0.2 (95% CI: 
−0.9, 0.6) with moderate to high heterogeneity (I2 = 59.2%). According to Siribumrungwong et al.,49 
fitting co-variables such as mean age, disease severity (percent C2-3) and follow-up time in the meta-
regression analysis “did not suggest any source of heterogeneity”. 

Nesbitt et al.8 pooled data from two RCTs that reported on recanalization rates for 447 limbs treated 
by EVLA and by conventional open surgery, with no detectable evidence of heterogeneity (I2 = 0%). 
The results showed no early recanalization (<4 months) after surgery compared with five early 
recanalizations after EVLA (odds ratio (OR) of 3.83, 95% CI: 0.45, 32.64; two RCTs, 249 limbs). 
One late recanalization (>4 months) was reported in the group of limbs treated by surgery compared 
with nine late recanalizations in the group treated by EVLA (OR of 2.97, 95% CI: 0.52, 16.98; 2 
RCTs, 198 limbs). Overall, the results reported by Nesbitt et al.8 showed less recanalization after 
surgery than after EVLA (OR of 3.30, 95% CI: 0.85, 12.74; two RCTs, 447 limbs). However, these 
values must be interpreted with caution as the confidence intervals included the null value 1. 
Because they were only able to report recanalization in “numbers of limbs” and not in “numbers of 
participants”, Nesbitt et al.8 caution that their analysis is potentially misleading and confidence 
intervals may be unreliable due to some patients receiving bilateral treatments. 

Data from two RCTs (total of 249 limbs) comparing technical failure rates between EVLA and 
surgery were pooled with no detectable evidence of heterogeneity (I2 = 0%).8 Technical failure rates 
favoured EVLA, with six technical failures reported for surgery compared with one technical failure 
for EVLA (OR of 0.12, 95% CI: 0.02, 0.75). Nesbitt et al.8 cautioned that the validity of their 
analysis is limited because they were not able to present rates by ’number of participants’. 

Although Nesbitt et al.8 did not perform a meta-analysis on time taken to return to work or normal 
activities they summarized the available results for the EVLA versus surgery comparison in a table. 
One RCT showed no difference in time taken to return to work or normal activity and EVLA was 
associated with a quicker return to work and normal activity in another RCT. 

Murad et al.61 performed no meta-analysis for the comparison between EVLA and surgery. However 
they summarized the results from the three RCTs and one non-RCT. One RCT detected no 
difference between the two procedures at 3 months in improvements in QoL scores and symptoms 
(see Appendix T.C, Table T.C.1). Another RCT detected no difference between the two procedures 
at 3 months in improvements in disease-specific QoL and reported faster return to normal activity 
and return to work after EVLA. Shorter duration of postoperative disability was reported for the 
EVLA group by one non-RCT. One RCT with relatively longer follow-up detected no difference at 
26 months between the two procedures in esthetic results and patient satisfaction. According to 
Murad et al.,61 these comparative studies had short follow-up and the overall quality of the reported 
evidence was considered very low. 

RFA versus conventional open surgery 

Siribumrungwong et al.49 pooled data from seven RCTs that compared primary failure between RFA 
and surgery (n = 381 limbs versus n = 378 limbs). The pooled RR was 1.3 (95% CI: 0.7, 2.4), with 
low heterogeneity (I2 = 19.5%). The VNUS Closure system was used in all except one RCT, which 
used the ClosureFAST system. Excluding this study resulted in a pooled RR of 1.19 (95% CI: 0.57, 
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2.47). The sensitivity analysis conducted by excluding one RCT comparing RFA with cryostripping 
yielded a pooled RR of 1.2 (95% CI: 0.5, 2.8). The pooled RRs were 0.9 (95% CI: 0.3, 2.8) and 2.0 
(95% CI: 0.8, 5.1) for follow-up shorter than 1 year and follow-up of 1 year or longer, respectively. 
However, these values must be interpreted with caution as the confidence intervals included the null 
value 1. 

The data from four RCTs comparing clinical recurrence between RFA versus surgery (n = 298 
versus n = 281 limbs) were meta-analyzed resulting in a pooled RR of 0.9 (95% CI: 0.6, 1.4), with no 
detectable evidence of heterogeneity (I2 = 0%).49 

Six RCTs (total of 727 participants) compared the length of time taken to return to normal activities 
or work between RFA and surgery.49 The weight pooled MD was −4.9 days (95% CI: −7.1, -2.7), 
with significant heterogeneity (I2 = 86.9%). 

Nesbitt et al.8 pooled data from three RCTs (total of 286 participants) that reported on 
recanalization after RFA versus after conventional open surgery. No early recanalization (<4 months) 
was reported in participants who underwent surgery compared with four early recanalizations 
reported in participants treated by RFA (OR of 7.86, 95% CI: 0.41, 151.28). There were three 
participants in the RFA group and three participants in the surgery group with late recanalization 
(>4 months) (OR 0.79, 95% CI: 0.15 to 4.23; two RCTs, 93 participants). Overall, the results 
reported by Nesbitt et al.8 showed less recanalization after surgery than after RFA (OR of 1.79, 95% 
CI: 0.48, 6.64; three RCTs, 286 participants), with moderate heterogeneity (I2 = 47%). However, 
these values must be interpreted with caution as the confidence intervals included the null value 1. 

The meta-analysis of clinical recurrence results for RFA versus surgery conducted by Nesbitt et al.8 
used only recurrence noted by the clinicians, with moderate heterogeneity (I2 = 40%). The results 
showed little difference overall, with 10 recurrences noted with the RFA and eight recurrences 
reported after conventional open surgery (OR of 1.04, 95% CI: 0.37, 2.91; two RCTs, 93 
participants). 

Nesbitt et al.8 pooled data on neovascularization from two RCTs (total of 93 participants), with no 
detectable evidence of heterogeneity (I2 = 0%). Evidence of neovascularization was reported for 
eight participants treated by surgery and three participants treated by RFA (OR of 0.39, 95% CI: 
0.09, 1.63). 

Technical failure was observed less frequently following RFA than after surgery, with seven 
technical failures reported for surgery compared with two reported for RFA (OR of 0.48, 95% CI: 
0.01, 34.25; three RCTs, 202 participants).8 

The differences between RFA and surgery reported by Nesbitt et al.8 must be interpreted with 
caution because of the overall lack of statistical significance. Fixed-effect model tests of 
heterogeneity for recurrence (I2 = 40%), recanalization (I2 = 47%) and neovascularization (I2 = 0%) 
suggested moderate levels of or little heterogeneity. The heterogeneity test for technical failure (I2 = 
76%) suggested a significant level of heterogeneity. 

Although Nesbitt et al.8 did not perform a meta-analysis for the time taken to return to normal 
activities and work, they summarized the data available from three RCTs. These data suggest that 
the return to normal activities and work may be sooner following RFA compared with conventional 
open surgery. 

The meta-analysis of RCT data conducted by Murad et al.61 showed no significant difference 
between RFA and surgery on varicosity recurrence (RR = 0.94; 95% CI: 0.25, 3.46; four RCTs, 164 
patients), with moderate heterogeneity (I2 = 50%). For the other outcomes of interest, the reviewers 
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summarized the results reported by the included comparative studies, most of which had short-term 
follow-up (the longest study extended to 3 years). RFA compared with conventional vein stripping 
was associated with faster return to work and normal activity and higher patient satisfaction in one 
RCT (see Table T.C.1 in Appendix T.C). Another RCT associated RFA with better short-term QoL 
scores. The evidence reported by the studies included for this comparison was considered by Murad 
et al. as low quality.61 

DISCUSSION 
Symptomatic varicose veins of the legs are most often associated with saphenous venous reflux, for 
which conventional open surgery (vein ligation with or without stripping) has been and continues to 
be the accepted treatment. However, within the last decade, the use of conventional open surgery as 
the standard of care for this indication has been challenged by the introduction of several minimally 
invasive therapies. Among these, the endovenous ablation (using either EVLA or RFA) is the most 
commonly used.1-6,13,27,32,34,35,40,57,58,70 Both EVLA or RFA are a popular choice for patients and their 
treatment providers in North America where they have more or less replaced conventional open 
surgery for this indication. 

EVLA and RFA are indicated for the same patient population and are similar interventions except 
for the use of different specialized equipment.1,2,7-11,13,14,27,29,31-33,38,48,51,69,71 Similar to conventional open 
surgery, EVLA or RFA is considered after conventional therapy measures have been exhausted and 
have failed to relief symptoms and prevent further damage in adults with clinically determined 
saphenous venous reflux. These interventions combine minimally invasive therapeutic techniques 
with duplex ultrasound imaging without the requirement of general anesthesia and both can be 
performed in an outpatient setting under tumescent anesthesia. EVLA and RFA systems received 
FDA clearance for saphenous venous reflux and one RFA device (VNUS ClosureRFS™ Stylet) was 
recently cleared by FDA to treat incompetent perforator veins. Many of the companies that 
manufacture the EVLA and RFA systems commercially available for the above mentioned 
indications are also licensed by Health Canada. 

Currently there is published evidence from feasibility studies on the use of EVLA and RFA for 
incompetent saphenous and perforator veins as well as case series that report on the safety and 
efficacy of these interventions for saphenous venous reflux.1-7,9-14,19,27,29-31,34,38,41,50,51,69,71 However, the 
available comparative studies (RCTs and non-RCTs) conducted to evaluate the safety and efficacy of 
these interventions as minimally invasive alternatives to conventional open surgery for venous reflux 
have focused only on adults with clinically demonstrated venous reflux due to incompetent SFJ 
and/or GSV. There are no studies that directly compare the safety and/or efficacy of EVLA or RFA 
to conventional open surgery for venous reflux due to incompetent veins other then GSV, such as 
incompetent SSV and/or incompetent perforator veins. 

Within the last 5 years several systematic reviews and meta-analyses have been conducted to evaluate 
the available comparative evidence on the use of EVLA or RFA as minimally invasive alternatives to 
conventional open surgery (vein ligation with stripping) venous reflux due to SFJ and/or GSV 
incompetence.1,2,5,8,10-12,45,49,61,69,71,72 For the purpose of this evidence review, selected for data 
extraction were only reports of recently published good quality systematic reviews conducted on this 
topic.8,49,61 
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EVLA and RFA as Minimally Invasive Alternatives to Conventional 
Surgery for Venous Reflux due to SFJ or GSV Incompetence 
The selected systematic reviews8,49,61 have attempted to meta-analyze the results from 15 RCTs and 
four non-RCTs. The descriptive information provided for these comparative studies suggests there 
is no consensus as to the optimum technique and protocol for the intervention of interest (EVLA or 
RFA) or for the comparator (high ligation with stripping). These studies: 

• used various devices and techniques for the intervention of interest and comparator, with or 
without concomitant phlebectomy in both arms; 

• used different anesthesia methods (involving different combinations of general, regional, or 
local anesthesia) and postprocedural compression therapy protocols; 

• had different follow-up periods (1 year or less in nine RCTs and four non-RCTs, 2 years in 
four RCTs, 3 years in one RCT, and 5 years in one RCT); 

• included unilaterally- and bilaterally-treated patients without stratification of results, some 
reporting findings by “number of limbs” instead of “numbers of participants”; 

• used different definitions/terminology and outcome measures for postprocedural pain and 
complications, as well as for symptomatic relief, QoL, and time taken to return to normal 
activities and/or work, and also differed in how they analyzed and reported these outcomes. 

The wide variations in their design and reporting prevented the performance of meta-analysis for 
many outcomes of interest.8,49,61 Despite the heterogeneous mix of RCTs included in their meta-
analyses, the selected systematic reviews reported similar pooled comparative data (see Table T.3). 
However, the available comparative data did not allow the reviewers to explore short, medium, and 
long-term results for these safety and effectiveness outcomes. 

Table T.3: Pooled comparative data reported by the selected systematic 
 reviews8,49,61 

Outcomes of interest 
Reported pooled comparative data 
EVLA vs. surgery RFA vs. surgery 

Safety  
Wound infection RR = 0.3 (95% CI: 0.1, 0.8) 49 (SS) RR = 0.3 (95% CI: 0.1, 1.4) 49 (NSS) 
Paresthesia RR = 0.8 (95% CI: 0.6, 1.1) 49 (NSS) RR = 1.0 (95% CI: 0.5, 1.7) 49 (NSS) 
Superficial thrombophlebitis RR = 1.0 (95% CI: 0.5, 1.8) 49 (NSS) RR = 2.3 (95% CI:1.1, 5.0) 49 (SS) 
Hematoma RR = 0.5 (95% CI: 0.3, 0.8) 49 (SS)  

First recorded postoperative pain  MD = −0.6 (95% CI:-1.1, −0.2) 49 
(SS) 

MD = −1.6; (95% CI:−2.1, −1.1) 49 (SS) 

Maximum postoperative pain at 1-7 days  MD = −0.6 (95% CI:-1.0, −0.1) 49 
(SS) 

MD =  −1.6 (95% CI:−2.0, −1.1) 49 (SS) 

Effectiveness 
Primary failure*  RR =1.5 (95% CI: 0.7, 3.0) 49 (NSS) RR = 1.3 (95% CI: 0.7, 2.4) 49 (NSS) 
Recanalization  RR = 3.11 (95% CI: 0.88, 10.95) 8 

(NSS) 
RR = 1.72 (95% CI: 0.50, 5.88) 8 (NSS) 
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Clinical recurrence  RR = 0.6 (95% CI: 0.3, 1.1) 49 (NSS) RR = 0.9 (95% CI: 0.6, 1.4) 49 (NSS) 

RR = 0.94 (95% CI, 0.25, 3.46)61 (NSS) 
RR  = 1.04 (95% CI: 0.45, 2.39) 8 (NSS) 

Neovascularization   RR = 0.45 (95% CI: 0.13, 1.55) 8 (NSS) 
VCSS  MD = −0.01 (95% CI: −0.07, 0.06) 49 

(NSS) 
 

QoL  MD = −0.2 (CI95: −0.9, 0.6) 49 (NSS)  
Time to return to normal activities or work  MD = −4.9 (95% CI: −7.1, −2.7) 49 (SS) 
Technical failure  RR = 0.13 (95% CI: 0.02, 0.74) 8 

(SS) 
 

95% CI – 95% Confidence Interval; EVLA – endovenous laser ablation; RR – pooled risk ratio value; MD – pooled mean difference; 
RFA – (endovenous) radiofrequency ablation; QoL – quality of life; SS – statistically significant; NSS – not statistically significant; 
VCSS – venous clinical severity score; vs. = versus 
*Primary failure is failure to completely abolish reflux in the axial vein, which is defined as recanalization diagnosed by ultrasound 
examination for EVLA/RFA and as incomplete stripping or incomplete vein removal or recanalization diagnosed by ultrasound 
examination for surgery49 

Table T.3 summarizes only the pooled comparative data reported with inconsistency (I2) values 
lower than 60%. The I2 statistic quantifies heterogeneity among pooled studies and expresses the 
proportion of total variability in treatment effects a meta-analysis is explained by between-trial 
heterogeneity rather than by chance. Values of I2 ≥ 60% can be interpreted as indicating the 
presence of significant heterogeneity among the pooled studies.73-77 

The estimates summarized in Table T.3, which are mostly based on short-term RCT data, suggest 
that both EVLA and RFA appear to be as safe and effective as conventional open surgery (high 
ligation and stripping) and may provide a viable minimally invasive alternative for adults with 
varicose veins of the legs due to SFJ or GSV reflux. For this indication, they are associated with a 
lower rate of wound infection and hematoma, less postprocedural pain, better symptomatic relief 
and improved early QoL in the short-term, and a sooner return to normal activities and/or work 
than surgery. RFA seems to be slightly better tolerated than EVLA except that it shows a 
significantly higher risk of superficial thrombophlebitis than surgery. Either EVLA or RFA 
effectively provides venous occlusion, and revascularization and clinical recurrence rates after each 
of these interventions appear to be comparable with those after conventional open surgery. 

The following commentary summarizes what we have learned from the available comparative 
studies regarding the safety and effectiveness of EVLA and of RFA when compared to conventional 
open surgery for this indication. 

Safety and effectiveness of EVLA when compared to conventional surgery 
Eight RCTs (reported between 2005 and 2011) and one non-RCT (reported in 2006) compared 
EVLA with conventional open surgery (high ligation and stripping) and most of them reported 
short -term safety and efficacy outcomes.8,49,61 EVLA was performed with 980 nm bare-tip fibers in 
four RCTs and one non-RCT and in four RCTs it was performed with 810 nm bare-tip fibers. One 
RCT used 980 nm and 1470 nm bare-tip laser fibers. None of the available RCTs and non-RCTs 
compared the safety and efficacy of EVLA using the new radial-tip or jacket-tip laser fibers versus 
conventional open surgery for this indication. Surgical treatment included conventional stripping 
techniques in all studies except two RCTs, of which one included PIN stripping and one included 
cryostripping. The follow-up for EVLA versus conventional open surgery ranged from 13 days to 2 
years in eight RCTs and one non-RCT (with only two RCTs reporting results at 2 years). Additional 
surgical treatment (high ligation) was performed concomitantly with EVLA in two RCTs (with 

Endovenous ablation interventions for symptomatic varicose veins of the legs – September 2014 41 



 

follow-up of 13 days and of 4 months). One other RCT (reported in 2008) compared EVLA with 
cryostripping (which is not considered conventional open surgery) and reported results at 5 years. 

Safety data from the available comparative studies favour EVLA over conventional open surgery, 
and pooled estimates indicate that some complications - such as wound infection, paresthesia, and 
hematoma - may be more common after conventional open surgery (see Table T.3). However, the 
available studies were generally too small and lacked the statistical power to reliably detect treatment 
differences in complication rates. Postprocedural pain scores were significantly lower after EVLA 
than after conventional open surgery; however, according to Siribumrungwong et al.,49 these results 
did not reach clinical significance. Data on DVT and PE were not statistically pooled because these 
major complications were rarely reported after either EVLA or conventional open surgery. 

Pooled estimates showed better effectiveness results in terms of symptomatic relief (as measured by 
VCSS) and improved QoL after EVLA than after conventional open surgery in the short- term, 
although these differences were non-statistically significant (see Table T.3). Pooled data for technical 
failure favoured EVLA, with technical failures reported significantly less frequently after EVLA than 
after surgery. However, these results need to be considered with caution because the failure to 
present rates by ‘number of patients’ limits their validity.8 Time to return to normal activities and/or 
work was found to be shorter after EVLA than after surgery.49 However, the inconsistency value 
reported for this outcome (I2 = 96.4%) suggested a considerable level of heterogeneity among the 
studies. 

EVLA was found to be at higher risk of recanalization and at lower risk of clinical recurrence than 
surgery, although the differences were non-statistically significant (see Table T.3). These results 
should be considered with caution, because the failure to present rates by ‘number of patients’ for 
some of the outcomes limits their validity.8 Neovascularization, which has been reported to be a 
major predictor of long term clinical recurrence after conventional open surgery,1,2,8,10,11,13,14,27,32 was 
also reported after EVLA.8,49 However, the available comparative results could not be meta-analyzed. 

In summary, the available limited evidence suggests that EVLA appears to be at least as safe and 
effective as conventional open surgery (high ligation with stripping) for adults with varicose veins 
due to SFJ or GSV reflux. EVLA is associated with better patient outcomes (such as symptomatic 
relief and QoL) in the short-term than surgery. It is also associated with a faster recovery and 
quicker return to normal activities and/or work, which can be attributed to less postprocedure pain 
and complications, as well as to its minimally invasive nature and use of local anesthesia with 
immediate ambulation. Recanalization and clinical recurrence rates appear to be comparable between 
EVLA and surgery. However, abolition of venous reflux and symptoms of varicose veins can 
change or recur over time and long-term follow-up among the available comparative studies was 
generally lacking. Since the follow-up period in most available comparative studies was limited to 1 
and 2 years, it is still too early to conclude on the lasting clinical effectiveness of EVLA. 

Safety and effectiveness of RFA when compared to conventional surgery 
Seven RCTs (reported between 2002 and 2011) and three non-RCTs (reported between 2000 and 
2006) compared RFA with conventional open surgery (high ligation and stripping) and most of 
them reported short–term safety and efficacy outcomes (follow-up ranged from 1 week to 3 years, 
with two RCTs reporting results at 2 years and one RCT reporting results at 3 years).8,49,61 The first 
generation RF catheter (VNUS ClosurePlus™) was used in all studies except one RCT, which used 
the new VNUS ClosureFast™ catheter. As mentioned earlier, the first generation RF catheter has 
been associated with technical limitations and its FDA approval was restricted to vein diameters <12 
mm.1,14 Therefore, the majority of the available studies were restricted to vein diameters <12 mm. 
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The surgical procedures included conventional stripping techniques in most RCTs except two of 
which one included PIN stripping and one included cryostripping. 

Similar to EVLA, safety data reported by the available comparative studies favour RFA over 
conventional open surgery, and the pooled estimates indicate that some complications - such as 
wound infection - may be more common after conventional open surgery (see Table T.3). The 
pooled RR value for paresthesia suggests no difference between the two techniques. However, the 
available studies were generally too small to reliably detect treatment differences in complication 
rates. Significantly more superficial thrombophlebitis events have been reported after RFA than 
after conventional open surgery; however, according to Siribumrungwong et al.49 these complication 
rates might have been confounded by the use of tumescent anaesthesia. Postprocedure pain scores 
were significantly lower after RFA than after conventional open surgery, and, according to 
Siribumrungwong et al.,49 they reached clinical significance (at least 0.9). Data on DVT and PE were 
not meta-analyzed. 

Pooled comparative data showed less recanalisation after conventional open surgery than after RFA 
and little difference in terms of clinical recurrence between the two interventions (see Table T.3). 
Comparisons for clinical recurrences were limited due to the short follow-up period in most studies 
and the small patient group (n = 15 patients) studied for the longest follow-up (at 3 years). 
Neovascularization was also reported after RFA but less frequently than after surgery. These results 
must be interpreted with caution because of the overall lack of statistical significance. Although 
technical failures occurred with both treatments, they were reported less frequently following RFA 
than after surgery. However, inconsistency value for technical failure (I2 = 76%) suggested a 
considerable level of heterogeneity among studies. Return to normal activities or work was 
significantly sooner after RFA than after conventional open surgery. Procedure time for RFA 
appears to be longer than for conventional open surgery.8 However, the available comparative 
results could not be meta-analyzed for this outcome. Comparative evidence on the other outcomes 
of interest for the comparison between RFA and conventional open surgery is limited or absent. 

In summary, based on the available limited evidence, RFA also appears to be at least as safe and 
effective as conventional open surgery for adults with varicose veins due to SFJ or GSV reflux. It is 
associated with a fast recovery and early return to normal activities or work, which can be attributed 
to less postprocedural pain and complications, as well as to its minimally invasive nature and use of 
local anesthesia with immediate ambulation. Clinical effectiveness (in terms of recanalization, clinical 
recurrence, and neovascularization rates) was generally comparable between RFA and surgery. 
However, as with EVLA, the follow-up period of the available studies is inadequate to allow 
conclusions on the lasting clinical effectiveness of RFA. The lack of comparative data for patient 
outcomes such as symptomatic relief and improved QoL, suggests the need for further well-
designed and conducted research in this area. 

Other Potential Comparators for EVLA and RFA 
The main comparator for either EVLA or RFA of saphenous venous reflux is conventional open 
surgery (vein ligation with or without stripping). However, because EVLA and RFA interventions 
are both based on the principles of endovenous ablation and they emerged at the same time as 
potential minimally invasive alternatives to conservative surgery for this indication, they can be 
considered as comparators to each other. UGFS can also be considered as a potential comparator 
for either EVLA or RFA. Although they have different mechanisms of vein occlusion, they are all 
endovenous ablation interventions that emerged approximately at the same time as potential 
minimally invasive alternatives to conservative surgery for saphenous venous reflux. 
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The following commentary summarizes what we have learned from the available comparative 
studies regarding the safety and effectiveness of EVLA and of RFA when compared to each other 
and when compared with UGFS for this indication. 

EVLA versus RFA 
In this evidence review, only two of the selected systematic reviews49,61 reported data from RCTs and 
non-RCTs that compared the outcomes of EVLA with RFA when used for SFJ or GSV reflux. 

The systematic review by Siribumrungwong et al.49 included five RCTs (reported between 2009 and 
2011) that compared EVLA with RFA for GSV reflux. Four of these RCTs compared primary 
failure (failure to completely abolish reflux defined as recanalization diagnosed by ultrasound 
examination) between EVLA and RFA (n = 304 limbs versus n = 296 limbs) with moderate 
heterogeneity (I2 = 31.7%) and a pooled RR value of 1.5 (95% CI:0.7, 3.4).49 Two RCTs (follow-up 
of 1 month and of 1 year, respectively) compared VNUS ClosureFastTM catheter with 980 nm and 
1470 nm bare-tip fiber lasers, one RCT (follow-up of 1 year) compared VNUS ClosurePlusTM 

catheter with 810 nm bare-tip fiber laser, and one RCT (follow-up of 9 months) compared CELON 
RFiTTTM catheter with the 980 nm bare-tip fiber laser.49 Pooling studies with and without applying 
the VNUS ClosureFastTM system yielded pooled RR values of 0.84 (95% CI:0.30, 2.34) and 2.36 
(95% CI:0.55, 10.15), respectively.49 These results must be interpreted with caution because of the 
overall lack of statistical significance. 

The results from four of the RCTs included by Siribumrungwong et al.49 (total of 542 patients) 
showed significantly less first reported postoperative pain after RFA than after EVLA with a pooled 
MD of -0.8 (CI95:-1.5, -0.1). Maximum pain at days 1 to 7 was also significantly less after RFA than 
after EVLA with a pooled MD of -1.2 (95% CI:-1.6, -0.9). From the data reported in the published 
article of the systematic review by Siribumrungwong et al.,49 it is not clear if these four RCTs were 
the same as the ones mentioned above, which compared primary failure between EVLA and RFA. 
Siribumrungwong et al.49 did not report any comparative data for the other outcomes of interest 
including clinical recurrence, VCSS, QoL, time to return to normal activities or work, and/or 
postprocedural complications. 

Murad et al.61 summarized the results from one RCT (reported in 2005) and one non-RCT (reported 
in 2006) that compared RFA with EVLA (no information is provided on the ablation devices used with either 
EVLA or RFA in these studies). The RCT included 50 patients with varicosity and bilateral GSV 
reflux whose legs were randomized to saphenous vein ablation using laser energy or radiofrequency 
energy. At 1 year, complete occlusion of GSV was reported in 66% of the EVLA-treated legs 
compared with 80% of the radiofrequency-treated legs (P < 0.05). DVT incidence (extension of the 
thrombus into the femoral vein) was <1% in both groups. 

The non-RCT included by Murad et al.,61 compared EVLA and RFA of GSV and SSV in a 
retrospective study of 1091 limbs with symptomatic varicose veins. The study did not detect a 
difference between the two procedures in efficacy and safety. The rate of saphenous vein occlusion 
was about 96% in both groups at 2 weeks after each procedure was performed. Ultrasound 
examination demonstrated a lack of neovascularity and the presence of a patent SFJ with physiologic 
drainage in all patients. Follow-up at a mean of 3 years showed no neovascularization in the groin 
and marked symptomatic improvement in most patients in both groups. However, most patients in 
this study required additional procedures such as sclerotherapy or microphlebectomy at the time of 
endovenous ablation, making these results less reliable. There were no DVTs in either group. 
According to Murad et al.,61 the “conclusions regarding the superiority of one of these two 
interventions were quite limited.” 
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Three other evidence syntheses conducted recently on this topic concluded that there is limited 
short-term and medium-term comparative data suggesting less patient discomfort and pain and less 
bruising after RFA of GSV reflux using the ClosureFastTM catheter than after EVLA of GSV reflux 
using 980 nm diode laser and bare-tip laser fiber in the postoperative period.1,2,13 Their conclusions 
were based on summaries of the evidence obtained from some of the RCTs selected by 
Siribumrungwong et al. and Murad et al.61 According to the results reported by all these evidence 
reviews, comparative data on the other outcomes of interest is limited or absent and no evidence 
evaluating long-term efficacy between EVLA and RFA was identified in their literature 
searches.1,2,13,49,61 

It appears that, although all available RCTs evaluated EVLA using lasers of different wavelength, 
they all used bare-tip or unshielded laser fibers.1, 2,8,13,49,54,57-59,61 EVLA is thought to lead to more 
postoperative pain than RFA because the laser beam sometimes perforates the vein 
wall.1,13,27,30,31,38,60,70 This appears to be particularly true when a bare-tip laser fiber is used. Some 
evidence suggests that EVLA performed with shielded laser fiber tips developed recently to avoid 
contact between the fiber and the vein wall (such as the radial- or jacket-tip fibers) produces less 
trauma to the vein wall and results in less perforation, bruising, and postoperative pain and 
discomfort.1,13,31,54,55,60 

Proponents of EVLA argue that the use of the newly developed shielded laser fiber tips would result 
in a postprocedural recovery equivalent to that after RFA.31,60 However, so far, there have been no 
RCTs comparing EVLA performed with the new laser fibers and RFA performed with the 
ClosureFastTM catheter for any type of venous reflux.1,2,8,13,31,49,54,57-59,61 

Long-term RCT data regarding vein occlusion and recanalization, neovascularization, and clinical 
recurrence rates as well as patient outcomes such as symptomatic relief, improvement in QoL, and 
time to return to normal activities and/or work are still needed to determine which of these 
interventions should be offered as the optimal minimally invasive alternative to conventional open 
surgery for incompetent saphenous vein(s). 

EVLA or RFA versus UGFS 
There is a paucity of high quality evidence from comparative studies conducted to evaluate the 
safety and effectiveness of EVLA or RFA versus other minimally invasive therapies including UGFS. 
In this evidence review, none of the selected systematic reviews8,49,61 reported data on safety and/or 
effectiveness outcomes of interest for the comparisons between EVLA or RFA versus UGFS when 
used to treat adults with varicose veins of the legs due to venous reflux. Most of the available 
comparative studies included in the selected systematic reviews evaluated the short- and medium-
term safety and efficacy of EVLA or RFA or UGFS versus conventional open surgery for GSV 
reflux, requiring indirect comparisons between the endovenous ablation interventions proposed as 
potential minimally invasive alternatives to conventional open surgery for this indication. 

Technical Considerations 
EVLA and RFA are currently recommended only for sufficiently large and straight saphenous veins 
that would allow passage of the ablation device.13,14 However, both EVLA and RFA have been 
associated with technical difficulties and specific minor and major complications have been reported 
after each of these interventions, although they seem to be uncommon.1,2,4,8,12-15,24,27,28,29-32,34,38,44,46,51,54  
The overall rate of the complications associated with technical difficulties has been shown to be 
higher in low-volume centers than high-volume centers.27 EVLA and RFA are operator-dependant 
interventions and are associated with a learning curve. The reported early recanalisation and clinical 

Endovenous ablation interventions for symptomatic varicose veins of the legs – September 2014 45 



 

recurrence rates may reflect the performance of those who provide these interventions and not 
treatment failure.8,27,35,51 The technical difficulties are likely to resolve with increasing experience and 
familiarity of the treatment provider with EVLA or RFA equipment and technique. 

For the SPJ or SSV reflux and incompetent perforator veins, conventional open surgery, EVLA, or 
RFA may be more difficult to perform (due to their anatomic challenges and variations), may not 
always be technically successful, and may cause adverse events and complications such as nerve 
injuries and wound infections.7,9,10,13,14,19,23,24,27,29-32,38,50,51 Currently, there are relatively few studies that 
examine the outcomes of endovenous ablation or conventional open surgery for SPJ or SSV reflux 
and it appears that no comparative studies of EVLA or RFA versus conventional open surgery for 
these subgroups of patients have been conducted to date.9,13,14,19,29,38,51 The value of treating primary 
incompetent perforator vein(s) by endovenous ablation or by conventional open surgery has yet to 
be demonstrated convincingly and little is known about the indications, contraindications and 
outcomes of using EVLA or RFA for this indication.7,13,14,19,24,29,31 

Also, little is known about the indications, contraindications, and outcomes of using EVLA or RFA 
for incompetent saphenous tributary and accessory veins, and/or other primary or recurrent 
incompetent saphenous and/or non-saphenous veins.7,9,10,13,14,19,23,24,27,29-32,41,42,50,51 It appears that 
currently there are no studies directly comparing the use of EVLA or RFA versus standard methods 
(including conventional surgical strategies, ambulatory phlebectomy, and sclerotherapy) used for 
these types of venous reflux. 

It is difficult to prescribe the optimal technique and protocol for EVLA or RFA of SFJ insufficiency 
and/or GSV reflux because the literature describes considerable variation and currently there are no 
clinical guidelines specifying optimal treatment parameters for these interventions.1-4,8,10,12-14,24,27,29-

32,41,42,45,46,49,51,54,57-61 The precise format of delivering EVLA or RFA service and the specific post 
procedural care and follow-up protocols depend on individual clinician preference. For EVLA, there 
is still controversy on whether a particular wavelength is superior to another when the other laser 
parameters are kept constant, which is the best energy delivery mode, which is the adequate energy 
dose needed to safely achieve successful ablation, and which other factors (if any) may influence 
treatment success. Though RFA has a more standardized procedure, some treatment parameters 
such as the preparation and volume of tumescent anesthesia solution, and the need for and the 
amount of additional manual compression may vary. Post procedural compression therapy and 
follow-up protocols are controversial and vary for both EVLA and RFA. Also controversial is the 
timing of adjunct interventions, whether concomitantly or in a staged manner, which also varies for 
both EVLA and RFA. 

EVLA and RFA of saphenous venous reflux are usually performed under tumescent anaesthesia 
(using various methods to prepare the solution and deliver it), aiming to provide analgesia, compress 
the vein and enhance contact between the vein wall and ablation device, and to protect surrounding 
tissues from thermal damage. Post procedural compression therapy is used after each of these 
interventions is completed aiming to reduce the risk of venous thromboembolism, bruising, and 
tenderness. However, the influence of the type of preparation and volume of tumescence anesthesia 
and the influence of the post procedural compression therapy on the incidence of post procedural 
pain and complications is poorly understood.1,2,8,12-15,24,27-29,31,32 

Recent advances in the surgical and endovenous ablation technologies and techniques suggest that 
the available comparative studies were conducted using equipment, devices, and protocols that may 
no longer represent current practice. Most studies evaluated EVLA with 810-980 nm bare-tip fibers 
or RFA with the first generation VNUS ClosurePlus™ catheter (devices that have been associated 
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with technical limitations) under general, regional, and/or local anesthesia (with or without 
tumescent anesthesia).1-3,5,6,8,12,13,44,45,49,52,54,57-59,61,69,71 The studies with longer follow-up were conducted 
shortly after the introduction of EVLA and RFA and the reported outcomes might have reflected a 
learning curve for the procedure. The comparators were more radical high ligation and stripping 
methods which used different devices and various techniques. 

EVLA and RFA equipment, devices, and protocols underwent considerable changes since their 
introduction. Also, the conventional open surgery for SFJ or GSV reflux has changed since early 
2000 from large open incisions performed under general anesthesia resulting in several days of 
hospital stay. The technique of conventional open surgery is presently less aggressive and invasive, 
and can be performed under local or tumescent anesthesia as an outpatient day-case 
surgery.10,11,13,28,34,54,57-59,69,70 

Other Issues 
The management of venous reflux is still controversial because the available treatment options are 
evolving at a pace that exceeds that of obtaining the scientific evidence and because current 
knowledge and understanding of the natural history of venous disease and its impact on QoL is still 
incomplete.1,2,7,8,10,12-14,16-22,24-26,28,29,31-35,37,38,40,41,44,54,78 There is an incomplete understanding of how the 
hemodynamics of one venous system may affect the hemodynamics of the other. There is still 
controversy regarding the role of perforator vein incompetence in CVI management. Venous reflux 
disease is defined using a number of classification systems, none of which is universally accepted. Its 
treatment is based more on relief of associated symptoms and an attempt to correct the altered 
hemodynamics than on an understanding of its cause. 

Clinical and technical success after EVLA or RFA of venous reflux is influenced by the venous 
function and the natural history of the venous disease in a given patient; the ability of the treatment 
provider(s) to identify the refluxing pathways, plan the treatment, and successfully eliminate all 
pertinent incompetent pathways; the characteristics of the affected vein(s) or vein segment(s); as well 
as the success of the adjunct interventions used to treat any of the coexistent incompetent tributary 
and accessory vein and any other incompetent saphenous and non-saphenous veins.1,2,8,10,12-14,24,27-

29,31,32,35,36,44,51 Clinical recurrence after either EVLA, RFA, or conventional open surgery is a complex 
phenomenon and it appears that neither of these therapies completely addresses all its potential 
causes.1,2,8,10,13,14,27,29,31,32,35,36,44,51,53 

Research Gaps and Further Research 
The available comparative studies evaluated the use of EVLA or RFA versus conventional open 
surgery (high ligation with stripping) for adults with symptomatic varicose veins due to SFJ or GSV  
reflux.1-3,5,6,8-14,49,54,57-59,61,69,71,72 However, significant evidence gaps remain. Major limitations include the 
great variation in defining safety and efficacy outcomes and outcome measures; reliance on surrogate 
measures of treatment success instead of clinically meaningful and patient-relevant outcomes; and 
absence of medium- to long-term data. The heterogeneous nature of the available studies limited the 
validity of the pooled results reported by the selected systematic reviews. The follow-up data longer 
than 2 years is deficient for these comparisons. Although there are several generic, and disease- or 
domain-specific instruments to measure symptomatic relief and improved QoL,7,8,25,26,31,46,49 there is a 
paucity of data comparing these important patient-relevant outcomes after EVLA or RFA versus 
conventional open surgery for this indication. 

Good quality research evidence to determine which specific technique/protocol for EVLA or RFA 
is an optimal alternative to conventional open surgery for GSV reflux or for other types of venous 
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reflux is lacking.1,2,8,9,12-14,20,24,34,41,45,49,54,57-59,61,69,71,72 There are no studies directly comparing EVLA or 
RFA with standard methods (including high ligation with or without stripping) for venous reflux due 
to incompetent SSV, perforator vein(s), tributary and accessory veins, or other primary or recurrent 
incompetent saphenous or non-saphenous veins. The question of whether the current EVLA or 
RFA techniques are as useful for treating these incompetent veins as they are for SFJ or GSV reflux 
remains unanswered. 

The questions regarding optimal treatment parameters for EVLA and RFA when used for any of 
these indications also remain unanswered, which may be in part because endovenous ablation 
therapy is still evolving.1,2,8,9,12-14,20,24,34,41,45,49,54,57-59,61,69,71,72 Significant advances also occurred recently in 
the conventional open surgery strategies. The procedural equipment, devices, and protocols for 
EVLA, RFA, and conventional open surgery have been changed, improved, and modernized since 
the introduction of endovenous ablation therapy and performance of each of these interventions is 
provider-dependant and associated with a learning curve. 

According to the reviewed literature1,2,8-13,13,20,24,28,29,34,41,54,57,58,61,69,71 there is still a need for well-designed 
long-term comparative studies to evaluate differences in outcomes between EVLA, RFA, and 
conventional open surgery when using their latest approved equipment, devices, and protocols 
performed by appropriately trained and experienced treatment providers under standardized 
conditions for all current indications. Future studies should: 

• recruit sufficient number of participants to manage statistical significance;  

• stratify participants by types of incompetent veins and severity of symptoms;  

• have a long follow-up period (possibly 5 years or longer);  

• assess patient-relevant outcomes (such as clinical recurrence, symptomatic relief, QoL, and 
patient satisfaction) as well as costs associated with these interventions;  

• use well-defined criteria for clinical assessment and duplex ultrasound evaluation as well as 
standardized and validated measures for outcomes such as symptomatic relief and QoL; and 

• should aim to report and analyze results in a congruent manner to facilitate future meta-
analysis. 

The expertise-based RCT has been suggested as the optimal design for future research studies.54,61,79 
In comparison with the traditional RCT design where patients are randomized to treatment A or 
treatment B administered by the same clinician(s), in an expertise-based RCT patients are 
randomized to clinician(s) with expertise in intervention A or clinician(s) with expertise in 
intervention B. One advantage is that the clinician(s) will perform only the procedure in which they 
have expertise, avoiding the problem of differential expertise bias. 

Currently there are several ongoing studies/trials which may help address some of the existing 
deficiencies. 

A large multicentre RCT currently being conducted in the United Kingdom (UK)80 
(https://viis.abdn.ac.uk/HSRU/CLASS/Site/Public_New/default.aspx, 
http://public.ukcrn.org.uk/search/StudyDetail.aspx?StudyID=6212) is recruiting adults aged over 
18 years (target sample size of 1016 participants) with primary varicose veins (CEAP class 2 or 
above) due to great or small saphenous main stem/trunk incompetence (defined as reflux >1 second 
on duplex ultrasound scanning). This project (known as “The CLASS Trial") is funded by the 
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National Institute of Health Research Health Technology Assessment Programme and it is being 
conducted by the University of Aberdeen. 

The CLASS Trial aims to compare up to a proposed 5 year follow-up the clinical outcomes, QoL, 
and cost-effectiveness of conventional open surgery, EVLA of the main trunk combined with 
UGFS of non-trunk varicosities performed under local anaesthetic, and UGFS alone (with further 
treatment at 6 weeks if required) 
(https://viis.abdn.ac.uk/HSRU/CLASS/Site/Public_New/default.aspx, 
http://public.ukcrn.org.uk/search/StudyDetail.aspx?StudyID=6212,).80 RFA was not considered in 
this RCT application “because it is more costly" than the other two minimally invasive alternative 
options and because it “is less suited for local anesthesia due to contact time required between the 
probe and vein endothelium”.80 

The School of Health and Related Research, University of Sheffield, in the UK is conducting a 
project on “Clinical and cost-effectiveness of methods of managing varicose veins” 
(www.hta.ac.uk/protocols/201000290001.pdf, www.hta.ac.uk/project/2523.asp) This project aims 
to 1) evaluate the clinical and cost-effectiveness of new minimally invasive techniques compared to 
other techniques, including traditional surgical techniques, non-foam sclerotherapy and conservative 
management; 2) evaluate the safety of new minimally invasive techniques versus surgical techniques, 
non-foam sclerotherapy and conservative management; and 3) identify any key areas for further 
research. The new minimally invasive techniques used to manage varicose veins include EVLA, RFA, 
UGFS, and transilluminated phlebectomy. Currently the project is at the editorial review stage and 
the estimated date of publication is June 2013. 

The Evidence-based Practice Centers Program of the Agency for Healthcare Research and Quality 
in the United States is conducting a comparative effectiveness review of treatments available for 
chronic venous ulcers (http://effectivehealthcare.ahrq.gov/search-for-guides-reviews-and-
reports/?pageaction=displayproduct&productid=995#4885). Two of the key questions addressed 
by this project are “For patients with chronic venous leg ulcers, what are the benefits and harms of surgical 
procedures aimed at the underlying venous abnormalities when compared with using solely compression systems?” and 
“For patients with chronic venous leg ulcers, what are the comparative benefits and harms of different surgical 
procedures for a given type of venous reflux and obstruction?” The interventions of interest for both these 
questions include vein stripping and vein ligation, RFA, and EVLA for superficial reflux and 
subfascial endoscopic perforator surgery, RFA, and sclerotherapy of perforator veins for perforator 
reflux. The authors planned to conduct meta-analyses if sufficient data (from at least three studies) 
are available and if studies are sufficiently homogenous with respect to key variables such as 
population characteristics, study duration, and treatment. 

Strengths and Limitations of This Evidence Review 
This evidence review has several limitations. The literature search was limited to published reports 
of articles and documents that were written in English and published from January 2007 onwards. 
Proprietary reports were excluded. Only full-text articles were included. 

Selected for data extraction were three reports of good quality systematic reviews (published from 
January 2011 onwards) and no primary research studies (of any design) were considered. The focus 
on recently conducted systematic reviews ensured the inclusion of primary research data published 
between 2000 and 2011. None of the comparative studies included by the selected systematic 
reviews were conducted in Alberta or in Canada, and therefore their generalizability to local context 
may be limited and needs to be considered. Subsequently published primary research studies (which 
may have addressed some of the outstanding issues associated with the use of EVLA or RFA for 
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symptomatic varicose veins due to venous reflux in working age patients) were not included for data 
extraction and analysis. 

The scope of the review was developed with the assistance of the members of the provincial Expert 
Advisory Group assembled for this project. 

This review was confined to an examination of the comparative safety and effectiveness of using 
EVLA or RFA versus conventional open surgery for symptomatic varicose veins of the legs with 
reflux in working age patients. Qualitative research literature, which reports patients’ and providers’ 
perspectives on the use of these interventions, was not included. 

CONCLUSIONS 
The available evidence suggests that both EVLA and RFA may provide viable minimally invasive 
alternatives to conventional open surgery (high ligation and stripping) for adults with symptomatic 
varicose veins of the legs due to SFJ and/or GSV reflux. They are associated with better patient-
relevant outcomes in the short-term (less postprocedural pain and complications, better 
symptomatic relief and improved early QoL, faster recovery and sooner return to normal activities 
or work) than conventional open surgery. Both EVLA and RFA appear to be at least as effective as 
conventional open surgery in terms of venous occlusion, recanalization, neovascularization, 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 outcomes of either EVLA or RFA for 
SFJ or GSV reflux, because of the paucity of medium- to long-term data. The only interventional 
treatment with long-term (5 years or longer) safety and efficacy data for this indication is 
conventional open surgery. At this time, the available scientific evidence can be combined with the 
clinical experience and patient preferences to select the best treatment options for each patient. 

There is limited evidence directly comparing the outcomes of EVLA and RFA for GSV reflux, 
which emerged as the main competing minimally invasive alternatives to conventional open surgery 
for this indication. The available evidence suggests that RFA of GSV reflux using the ClosureFastTM 
catheter is associated with less postprocedural pain compared with EVLA of GSV reflux using 980 
nm bare-tip laser fiber. However, recanalization rates do not appear to differ significantly between 
these two devices. Comparative evidence on the other outcomes of interest is limited or absent. At 
this time, one intervention is not superior to another due to the lack of long-term results. 

Those considering EVLA or RFA for symptomatic varicose veins due to SFJ or GSV reflux should 
be aware that: 

• Any potential advantages of EVLA or RFA over conventional open surgery for this 
indication are obviated in patients with veins considered inappropriate (too large and/or too 
tortuous) for successful ablation. In these patients conventional open surgery remains the 
only feasible option. 

• Reflux recanalisation rates appear to be similar after conventional open surgery, EVLA, or 
RFA and neovascularisation can occur following any of these interventions. The need for  
re-intervention appears to be similar for surgical and endovenous ablation therapies. 

• The EVLA and RFA technologies underwent considerable changes since their introduction 
in clinical practice and they are still evolving. 
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• No definitive data exists to determine which of the available EVLA or RFA techniques or 
protocols should be considered optimal for SFJ and/or GSV reflux and which of the 
commercially available EVLA or RFA devices are better for this indication. 

• Competition between EVLA and RFA as minimally invasive alternatives to conventional 
open surgery for SFJ and/or GSV reflux is likely to continue. 

• Open surgical procedures have also evolved since early 2000 and can now be performed for 
this indication on a day-case basis under local tumescent anesthesia. 

The available evidence does not allow drawing definite conclusions on the treatment of choice for 
venous reflux due to other incompetent veins for which EVLA or RFA have been increasingly used 
during the last decade. There is a lack of clinical studies directly comparing EVLA or RFA with 
conventional open surgery (high ligation with or without stripping) for the treatment of SPJ and/or 
SSV reflux. There is also a lack of studies directly comparing the use of EVLA or RFA with 
conventional strategies (including conventional open surgery) used for the treatment of incompetent 
perforator veins, saphenous tributary and accessory veins, and other primary or recurrent saphenous 
and non-saphenous incompetent veins. Further research is warranted in this field. 

Long term well designed large RCTs are needed in order to conclusively determine which of the 
EVLA and RFA devices and techniques should be offered as the optimal minimally invasive 
alternatives to conventional open surgery for each type of venous reflux. 
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APPENDICES 
Appendix T.A: Methodology 
Literature search 
A literature search was conducted by a Research Librarian from the Institute of Health Economics 
(IHE) between July 27 and November 9, 2012. The search was developed and carried out prior to 
the study selection process and was limited to English language publications and human studies 
published since January 2007 onwards. 

In addition to the search strategy outlined in Table T.A.1, the bibliographies and reference lists of all 
retrieved articles were examined and Internet searches were conducted to retrieve grey literature. 
Grey literature searches were conducted to identify literature from non-indexed sources, health 
technology assessment reports, guidelines, government documents, and regulatory status 
information (i.e., National Guidelines Clearinghouse, Health Canada, Google). 

Table T.A.1: Search strategy 
Database Edition or 

date searched 
Search Terms ††  

Databases 

The Cochrane Library 
http://www.thecochranelibrary. 
com 
 
Including CRD databases and 
CDSR 

July 27, 2012 #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), from 2007 to 2012 
 
62 results from Cochrane 
46 reviews from Dare 
26 HTA 

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

July 27, 2012 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 radiofrequency 
obliteration or radiofrequency energ*).tw. 
16. (VNUS* or (Closure* and radiofrequency)).tw. 
17. endovenous ablation.tw. 
18. Sclerotherapy/ 
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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. 25 and 31 
33. limit 32 to (english language and yr="2007 - 2012") 
 
(149 results) 

EMBASE – Ovid platform 
(Licensed resource) 

July 27, 2012 
 
2012 Week 29 

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"/ 
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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. 27 and 33 
35. limit 34 to (english language and yr="2007 -Current") 
 
(172 results) 

Web of Science - ISI Platform 
(Licensed resource) 

July 27, 2012 1. TS=(varicose vein* OR varicosis OR varices OR 
((venous OR vein) SAME (insuffic* or incomp* or 
ulcer*))) 

2. TS=(saphenous or lower limb* or lower extremit* or leg 
or calf or thigh) 

3. TS=(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) 

4. TS=(meta-anal* or (systematic* SAME review*) or 
medline or pubmed or search*or hta or technology 
assessment or rapid review) OR TI=(evidence*) 

5. #1 AND #2 AND #3 AND #4 AND Language=(English)  
(71 results) 

CINAHL – EBSCO Platform 
(Licensed Resource) 

July 27, 2012 1. (MH "Varicose Veins+")  
2. (MH "Saphenous Vein")  
3. (MH "Venous Insufficiency")  
4. ((venous or vein* or saphenous) and (reflux or incomp* 

or insuff*)) OR ( varicose vein* or varices or varicosis )  
5. S1 or S2 or S3 or S4  
6. 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  

7. S5 AND S6  
8. ( meta-anal* or systematic* review* or medline or 

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

9. S7 and S8   Published Date from: 20070101-20121231; 
Language: English 

 
(74 results) 

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 studies 
Titles and abstracts were screened by one reviewer (PC) and full-text publications of potentially 
relevant articles were retrieved. Eligibility of the retrieved full text articles was determined by the 
same reviewer according to the following predefined inclusion/exclusion criteria. Only the research 
studies that met the selection criteria were used to formulate the evidence base for this evidence 
review. Reasons for exclusion of research studies from this review are documented in Appendix T.B, 
Table T.B.1. 
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Inclusion criteria 
Research studies (reports of evidence reviews or evidence syntheses) were included if they met the 
following criteria: 

Study design: systematic review reporting on the safety and effectiveness of using EVLA or RFA 
compared to conventional open surgery for treating symptomatic varicose veins of the legs due to 
venous reflux in working age adults. 

Note: A research study was selected as a systematic review if it met the following criteria:81 

• focused clinical question 

• explicit search strategy 

• use of explicit, reproducible and uniformly applied criteria for article selection 

• critical appraisal of the included studies 

• qualitative or quantitative data synthesis 

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 with or without stripping performed alone 
for this target population). 

Outcomes: 

- 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; 
haematoma; aecchymosis; phlebitis; lymphoedema; procedure-related adverse effects including 
skin burns, induration, and bruising 

- 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; and length of hospital stay 

Time frame: published from January 2007 onwards 

Only full-text, peer-reviewed articles were included because abstracts do not provide adequate detail 
on the review methodology. However, where appropriate, relevant information contained in the 
abstracts of research studies of interest was used to inform the sections on “Available evidence” and 
“Discussion”. The authors of the abstract-only publications were not contacted for full details of 
their studies. 

Studies were included if the published report was publicly available. 

In the case of duplicate publications, the most recent and complete version was included. 

Also considered for inclusion were publicly available published reports of: 
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• evidence-based CPGs (developed in Alberta, in Canada, or in countries with developed 
market economies) on how to use and best perform the EVLA or RFA to treat symptomatic 
varicose veins of the legs associated with venous reflux in working age adults 

• consensus/position statements (developed in Alberta or in Canada) on how to use and best 
perform EVLA or RFA to treat symptomatic varicose veins of the legs with venous reflux in 
working age adults 

• clinical reviews, overview articles, narrative and descriptive reviews, commentaries, and 
discussion papers presenting background information on how the EVLA or RFA work for 
treating symptomatic varicose veins of the legs, advantage/disadvantages of the EVLA or 
RFA in comparison with surgery or with each other when used for this indication 

An article was deemed to be an evidence-based CPG if it met the following criteria: 

• it contained the word “guideline” or “recommendation” in its title or introduction, or 
contained specific guidance, in the form of advice or instructions 

• it was developed by at least two authors 

• it used an evidence-based approach in the process of developing the guidance (this means 
that the recommendations, advice, or instructions were based on a systematic review of the 
literature, were graded based on the strength of the supporting evidence, and reflected the 
consensus of the experts involved in the development of the guidance) 

• it described the evidence-based approach used for the development of recommendations, 
advice, or instructions 

Only articles reporting on research/analyses conducted in countries with developed market 
economies were considered since the health status and disease burden of individuals, cultural and 
legal norms, and access to health care in countries with another status are likely to be too different 
from those of Canada so as to be clinically relevant. Countries deemed to have developed market 
economies, as defined by the United Nations include Australia, Canada, Japan, New Zealand, the 
United States, and European countries (except for countries with market economies in transition) 
(http://unpan1.un.org/intradoc/groups/public/documents/un/unpan008092.pdf). 

Only those publicly available evidence-based CPGs, positions statements, and/or consensus 
documents developed by national bodies in Canada and in other countries with developed market 
economies were considered. 

Consensus statements and/or position statements containing recommendations based solely on 
expert opinion were included only if they were developed in Alberta or in Canada. 

Exclusion criteria 
Excluded were published reports of: 

• primary research studies (randomized and non-randomized controlled studies, comparative 
studies, cohort studies with contemporaneous or historical controls, case series, or case 
reports) reporting on the safety and efficacy of using EVLA or RFA to treat symptomatic 
varicose veins of the legs due to venous reflux (any severity level) in working age adults 

• systematic reviews reporting only on safety and effectiveness of EVLA or RFA when 
compared with each other, or with UGFS, or with conservative therapy (which includes 

Endovenous ablation interventions for symptomatic varicose veins of the legs – September 2014 61 



 

compression therapy, exercise and lifestyle changes), or with medical therapy for this 
indication 

• systematic reviews comparing 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) for this indication in terms of any clinical harms 
and/or benefits of interest 

• in-vitro and laboratory studies, conference abstracts, economic evaluation studies, editorials, 
letters and technical reports 

Published reports of narrative and descriptive reviews, which summarized the research on the topic 
but lacked an explicit description of a systematic approach to the identification and interpretation of 
evidence, will also be excluded from data extraction. They will be considered only as a source of 
background information, where appropriate. 

Figure T.A.1 provides a summary of the research study selection process. 

Figure T.A.1: Research study selection process 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Data extraction 
One reviewer (PC) abstracted the data from the published reports of the selected systematic reviews 
using a predefined data extraction form. Data extraction was verified by a second reviewer (CH). 

Main characteristics and findings from the selected systematic reviews and details of their 
methodology are summarized in Tables T.C.1 and T.C.2 (Appendix T.C). Data were tabulated only 
if stated in the text, tables, graphs, or figures of the selected systematic reviews, or if they could be 
accurately extrapolated from the reported data. If no data were reported for a particular outcome 
then no value was tabulated. For these studies their authors or the agencies that produced the 
published reports were not contacted for further information. 

Total number of citations retrieved from the literature searches and 
selected for further examination of titles and abstracts 

N = 495 

Full-text articles retrieved for final research study selection 
n = 28 

Included 
n = 3 

Excluded 
n = 25 

Reasons for exclusions 
Does not meet SR criteria = 12 
Includes same studies as selected SRs = 8 
Not on safety and effectiveness of EVLA/RFA = 2 
Multiple publication of excluded SRs = 3 

Multiple publications 
n = 0 

Number of unique studies 
included 

n = 3 
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For studies in which the reporting of the methodology was unclear, their authors or the agencies 
that produced the published reports, were not contacted for further information. These studies were 
excluded from data extraction for not meeting all criteria for a systematic review (see Appendix T.B, 
Table T.B.1). 

Methodological quality assessment 
An informal quality assessment was performed by one reviewer (PC) during the selection of the 
research studies identified by the literature searches. As mentioned above, a research study (evidence 
review/evidence synthesis) was selected if it met the following criteria: focused clinical question; 
explicit search strategy; use of explicit, reproducible and uniformly applied criteria for article selection; 
formal critical appraisal of the included studies; and qualitative or quantitative data synthesis. When 
applying these criteria, only systematic reviews were selected that, by virtue of design and quality of 
reporting are most likely to provide the best level of evidence. 

Two reviewers independently assessed the methodological quality of selected systematic reviews 
using the Quality Assessment Checklist developed for the Ambassador Program at IHE 
(www.ihe.ca/documents/Generating%20the%20evidence%20in%20brief%20summaries_0.pdf). 
The reviewers (PC and KB) were not blinded to any aspects of the reviews being evaluated. 
Disagreements among reviewers were solved by consensus. Quality assessment results for all 
selected systematic reviews are presented in Table T.C.3 (Appendix T.C). 

No attempt was made to appraise the scientific foundations of the selected CPGs. 

Data analysis and synthesis 
Only systematic reviews rated by the IHE checklist to be of good quality were selected to formulate 
the evidence base for this evidence review. 

Summary tables (see Appendix T.C, Tables T.C.1 and T.C.2) were used to present information on 
study objectives and methods, study population, interventions of interest, comparators, outcomes, 
and results abstracted from the selected systematic reviews. A separate table (see Appendix T.C, 
Table T.C.3) summarizes the identified issues of methodological rigour. 

Data for the safety and effectiveness outcomes of interest from the selected systematic reviews were 
synthesized qualitatively. 

External review 
The draft report was reviewed by the members of the provincial Expert Advisory Group assembled 
for this project. 
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Appendix T.B: Excluded Studies 
After screening the titles and abstracts of all 495 citations yielded by the literature searches conducted 
for this evidence review, 79 were selected for retrieval, of which 34 were considered as potentially 
relevant research studies. The application of the selection criteria for research studies described in 
Appendix T.A resulted in 31 being excluded from data extraction and synthesis. Table T.B.1 lists the 
excluded research studies and the main reasons for their exclusion. 

Table T.B.1: Excluded research studies 
Main reason for exclusion: The study met the systematic review criteria but included comparative studies that 
were also included by the selected systematic reviews (more recently published and better quality)8,49,61  

• Canadian Agency for Drugs and Technologies in Health. Endovascular thermal ablation technologies for treatment of varicose 
veins: a review of clinical effectiveness, safety, cost-effectiveness, and guidelines. Rapid Response Report: Summary with Critical 
Appraisal. 2011 

• Medical Advisory Secretariat. Endovascular radiofrequency ablation for varicose veins: an evidence-based analysis. 
Ontario Health Technology Assessment Series [Internet]. 2011 Available: 
http://www.health.gov.on.ca/english/providers/program/mas/tech/reviews/pdf/rev_rfa_vv_20110216.pdf 

• Medical Advisory Secretariat. Endovascular laser therapy for varicose veins: an evidence-based analysis. Ontario 
Health Technology Assessment Series [Internet]. 2010. Available: 
http://www.health.gov.on.ca/english/providers/program/mas/tech/reviews/pdf/rev_EVLT_20100422.pdf 

• Tisi RV. Varicose veins. Clinical Evidence 2011;01:212-34 
• Centre for Evidence-based Purchasing. Evidence review. Endovascular treatment of varicose veins. Report CEP09017, 2009 

• Hoggan BL, et al. Systematic review of endovenous laser therapy versus surgery for the treatment of saphenous 
varicose veins. Annals of Vascular Surgery 2009;23(2):277-87 

• Leopardi D et al. Systematic review of treatments for varicose veins. Annals of Vascular Surgery 2009;23(2):264-76 
• Luebke T, et al. Meta-analysis of endovenous radiofrequency obliteration of the great saphenous vein in primary 

varicosis. Journal of Endovascular Therapy 2008;15(2):213-23 

Main reason for exclusion: The study is a multiple publication of an excluded systematic review  

• Medical Services Advisory Committee, Department of Health and Ageing. Endovenous laser therapy (ELT) for varicose 
veins. MSAC application 1113, Assessment Report. 2008 

• Australian Safety and Efficacy Register of New Interventional Procedures – Surgical (ASERNIPs). Systematic review. 
Treatments for varicose veins. ASERNIP-S Report No. 69. 2008 

• Australian Safety and Efficacy Register of New Interventional Procedures – Surgical (ASERNIPs). Rapid review. 
Treatments for varicose veins. ASERNIP-S Report No. 66. 2008 

Main reason for exclusion: The study did not meet the systematic review criteria  
• Tellings SS et al. Surgery and endovenous techniques for the treatment of small saphenous varicose veins: a review 

of the literature. Phlebology 2011;26:179-84 
• McBride KD. Changing to endovenous treatment for varicose veins: How much more evidence is needed? The 

Surgeon, Journal of the Colleges of Surgeons of Edinburgh and Ireland 2011;9:150-9 
• Brar R et al. Surgical management of varicose veins: meta-analysis. Vascular 2010;8(4):205-20 
• van den Bos R et al. Endovenous therapies of lower extremity varicosities: A meta-analysis. Journal of Vascular Surgery 

2009;49(1):230-9 

• Xenos ES et al. Endoluminal thermal ablation versus stripping of the saphenous vein: Meta-analysis of recurrence 
of reflex. International Journal of Angiology 2009;18(2):75-8 

• Gohel MS, et al. Radiofrequency ablation for uncomplicated varicose veins. Phlebology 2009 24(Suppl 1):42-9 
• Ndegwa S et al. Endovenous laser therapy for varicose veins: a review of the clinical and cost-effectiveness. Ottawa: Canadian 
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Agency for Drugs and Technologies in Health (CADTH). 2009 

• van den Bos R et al. Endovenous laser ablation-induced complications: Review of the literature and new cases. 
American Society for Dermatologic Surgery 2009;35(8):120614 

• Darwood RJ et al. Endovenous laser treatment for uncomplicated varicose veins. Phlebology 2009;24(Supp 1):50-61 
• Bachoo P. Interventions for uncomplicated varicose veins. Phlebology 2009;24(Suppl1):3-12 
• Luebke T et al. Systematic review and meta-analysis of endovenous radiofrequency obliteration, endovenous laser 

therapy, and foam sclerotherapy for primary varicosis. Journal of Cardiovascular Surgery 2008;49(2):213-33 
• Subramonia S et al. The treatment of varicose veins. Annals of the Royal College of Surgeons of England 2007;89:96-100 

Main reason for exclusion: The study did not report on safety and/or effectiveness of EVLA or RFA  
• Pearson A, et al. Policy related to varicose veins in publicly funded elective surgery programs: a comprenensive 

systematic review. International Journal of Evidence Based Health 2009;7:250-69 

• Bamigboye AA, et al. Interventions for varicose veins and leg oedema in pregnancy. Cochrane Database of Systematic 
Review 2007, Issue 1. Art. No.: CD0010666 

Main reason for exclusion: The full text of the study was not publicly available (full text not retrieved) 

• Hayes, Inc. Endovenous laser therapy for varicose veins due to great saphenous vein reflux. 2009. Available: 
http://www.mrw.interscience.wiley.com/cochrane/clhta/articles/HTA-32009100638/frame.html 

• Hayes, Inc. Horse chestnut (aesculus Hippocastanum L.) for chronic venous insufficiency. 2008. Available: 
http://www.mrw.interscience.wiley.com/cochrane/clhta/articles/HTA-32009100647/frame.html 

• Hayes, Inc. Plethysmography for chronic venous insufficiency. 2007. Available: 
http://www.mrw.interscience.wiley.com/cochrane/clhta/articles/HTA-32007000389/frame.html 

Main reason for exclusion: The full text of the study was not published in English  

• Warmuth M, et al. Systematic review of the efficacy and safety of surgery compared to minimally-invasive treatment 
options for the treatment of varicose veins of the lower extremity. 2011. Available: 
http://www.mrw.interscience.wiley.com/cochrane/clhta/articles/HTA-32011001586/frame.html 

• IQwIG. Exploration of the topic "Surgery for varices". 2009. Available: 
http://www.mrw.interscience.wiley.com/cochrane/clhta/articles/HTA-32010000652/frame.html 

• Haute Autorite de Sante (French National Authority for Health) (HAS). Endovascular treatments for varicose veins: 
liquid and foam sclerotherapy of varicose veins ; endovenous laser or radiofrequency ablations of Saphenous veins. 
2007. Available: http://www.mrw.interscience.wiley.com/cochrane/clhta/articles/HTA-32007000791/frame.html 
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Appendix T.C: Selected Systematic Reviews 
Abbreviations 
AE – Adverse Events/Effects 

AVF – American Venous Forum 

AVVSS – Aberdeen Varicose Vein Symptom/Severity Score 

AVVQ - Aberdeen Varicose Veins Questionnaire  

CEAP – Clinical, Etiological, Anatomic, Pathophysiological classification system  

95% CI – 95% Confidence Interval 

d – Day(s) 

DVT - Deep Vein Thrombosis  

EVLA – Endovascular Laser Therapy 

EVLA – Endovenous/Endovascular Laser Ablation (Therapy/Treatment) 

GSV – Great Saphenous Vein  

HL – High Ligation 

HL/S – High Ligation and Stripping 

MA – Meta-analysis 

MD – Pooled Mean Difference 

MIEP – Minimally Invasive Endovenous Procedure 

mo – Month(s) 

NSS – Not Statistically Significant 

OR - Pooled Odds Ratio 

PE - Pulmonary Embolism 

PIN – Perforate Invagination 

PVD – Peripheral Vascular Diseases 

QoL – Quality of Life 

RCT – Randomized Controlled (Clinical) Trial 

RFA – Endovascular/Endovenous Radiofrequency Ablation (Therapy) 

RR – Pooled Risk Ratio 

S – Stripping 

SFJ - Saphenofemoral Junction 

SR – Systematic Review 

SS – Statistically Significant 

SSV – Small Saphenous Vein 
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SVS – Society for Vascular Surgery 

TA – Tumescence Anaesthesia 

US – (Duplex) Ultrasound/Ultrasonography 

UGFS – Ultrasound-Guided Foam Sclerotherapy  

UK – United Kingdom 

USA – United States (of America) 

VAS – Visual Analogue Scale 

VCSS – Venous Clinical Severity Score 

vs. - versus 

VV – Varicose Veins 

y – year(s) 

w – week(s) 
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Table T.C.1: Selected systematic reviews (characteristics, search results, and main findings) 
Study Study’s characteristics* Study’s search results and main findings* 

Siribumrungwong 
et al. (2012)49 
Type: SR and MA 
of RCTs  
Country: 
Thailand, Australia 

Included studies: RCTs (comparing 
EVLA, RFA, UGFS, and surgery or 
combinations of these, reporting at least 
1 outcome of interest) 
Excluded studies: studies not published 
in English or those with insufficient data 
Participants: patients with GSV reflux 
Intervention: EVLA, RFA, UGFS 
(MIEPs)  
Comparator(s): comparisons of any 
MIEP(s) vs. surgery or between MIEPs  
Outcome(s) and outcome measures: 
number of primary failures to completely 
abolish reflux in axial vein (recanalisation 
diagnosed by US imaging for MIEPs; 
incomplete stripping, incomplete removal 
of an intended vein or recanalisation for 
surgery), clinical recurrences assessed 
by physical examination, VCSSs, 
postoperative complications (i.e., wound 
infection, paresthesia, superficial 
thrombophlebitis, haematoma or 
ecchymosis), postoperative pain, time to 
return to normal activities or work, and 
QoL measured by AVVSS. 

Search results*: 15 RCTs published between 2002 and 2011 (eight RCTs, published in 11 
papers between 2005 and 2011, compared EVLT with surgery; six RCTs, published in eight 
papers between 2002 and 2011, compared RFA with surgery; one multiple comparison RCT 
published in 2011, compared EVLA, RFA, UGFS, and PIN stripping); sample sizes ranged from 
16 to 500 patients involving 28–580 limbs; duration of follow-up varied between 1 w and 5 y 
(median of 12 mo; range 0.2-60 mo); most participants were diagnosed within CEAP C2 
category (most were women; mean age: 33-55 y) 
Main Findings* 
Safety: 
EVLA vs. surgery: RR of 0.3 (95% CI:0.1, 0.8; eight RCTs) for wound infection (SS); RR of 0.8 
(95% CI:0.6, 1.1; nine RCTs) for paresthesia (NSS); RR of 1.0 (95% CI:0.5, 1.8; six RCTs) for 
superficial thrombophlebitis (NSS); RR of  0.5 (95% CI:0.3, 0.8; four RCTs) for haematoma 
(SS); RR of 0.7 (95% CI:0.3, 1.6; six RCTs) for ecchymosis (NSS); MD of −0.6 (95% CI:−1.1, 
−0.2; six RCTs) for first recorded postoperative pain (SS) 
RFA vs. surgery: RR of 0.3 (95% CI:0.1, 1.4; five RCTs) for wound infection (NSS); RR of 1.0 
(95% CI:0.5, 1.7; seven RCTs) for paresthesia (NSS); RR of 2.3 (95% CI:1.1, 5.0; six RCTs) for 
superficial thrombophlebitis (SS); RR of 0.4 (95% CI:0.1, 0.8; five RCTs) for haematoma (SS); 
MD of −1.6 (95% CI:−2.1, −1.1; four RCTs) for first recorded postoperative pain (SS); 
Effectiveness: 
EVLA vs. surgery: RR of 1.5 (95% CI:0.7, 3.0; nine RCTs) for primary failure (NSS); RR of 0.6 
(95% CI:0.3, 1.1; four RCTs) for clinical recurrences (NSS); MD of −0.01 (95% CI:−0.07, 0.06; 
five RCTs) for VCSS (NSS); MD of −2.7 (95% CI:−6.0, 0.6; seven RCTs) for return to normal 
activities or work (NSS); MD of −0.2 (95% CI:−0.9, 0.6; six RCTs) for QoL (measured by 
AVVSS) (NSS) 
RFA vs. surgery: RR of 1.3 (95% CI:0.7, 2.4; seven RCTs) for primary failure (NSS); RR of 0.9 
(95% CI:0.6, 1.4; four RCTs) for clinical recurrence(NSS); MD of −4.9 (95% CI:−7.1, −2.7; six 
RCTs) for return to normal activities or work (SS) 

* Study characteristics, search results, and main findings for questions regarding safety and effectiveness of interventions of interest when compared to the 
comparators of interest in terms of the outcomes of interest 
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Table T.C.1: Selected systematic reviews (characteristics, search results, and main findings) (cont’d) 

Study Study’s characteristics* Study’s search results and main findings*  

Nesbitt et al. 
20118 
 
Type: Cochrane 
SR and MA of 
RCTs 
 
Country: UK 

Included studies: RCTs comparing 
EVLT/EVLA, RFA, and USGFS of GSV 
with GSV HL/S (conventional surgery) 
Excluded studies: studies including 
combined treatments (EVLT, RFA, or 
USGFS with surgical SFJ ligation); 
studies evaluating treatment of VVs 
affecting SSV system; studies including 
patients who had treatment of both GSV 
and SSV that did not provide sub-
analysis of these groups; studies not 
including a therapeutic arm of 
conventional surgery. 
Participants: patients (men and women, 
any age) with VVs affecting GSV system, 
confirmed on US imaging who were 
suitable for any of treatments; patients 
who had previous HL but had proven 
recurrent SFJ incompetence and a 
preserved and refluxing GSV to the groin 
Intervention: RFA (GSV ablation), EVLA 
(GSV ablation) 
Comparator(s): conventional surgery 
(GSV HL/S) 
Outcome(s) and outcome measures: 
primary outcomes were recurrence or 
recanalisation, neovascularisation, need 
for re-intervention due to technical 
failure, patient satisfaction, and post-
operative complications; secondary 
outcomes included type of anaesthetic 
required for procedure; length of 
procedures; and length of hospital stay. 

Search results*: five RCTs (total of 450 participants, more women than men, ages ranging 
from 22 to 79 y) published in 13 reports (between 2002 and 2010); two RCTS (reported 
between 2005 and 2010) compared EVLA with conventional surgery and three RCTs (reported 
between 2002 and 2010) compared RFA with conventional surgery; follow-up duration ranged 
from 1 wk to 3 y; most participants were diagnosed within CEAP C2 category  
Main Findings* 
Safety:  
EVLA vs. surgery: Early (<3 mo) bruising and pigmentation, saphenous nerve injury, 
haematoma, and wound problems were more common with surgery vs. EVLA (17% vs. 5%, 5% 
vs. 1%, 5% vs. 2%, 2% vs. 0%, respectively); phlebitis was more common in EVLA vs. surgery 
(7% vs. 2%). Late saphenous nerve injury (> 3mo) was more common with surgery vs. EVLA 
(2% vs. 0%) 
RFA vs. surgery: Early (<3 mo) bruising and pigmentation, saphenous nerve injury, 
haematoma, and wound problems were more common with surgery than with RFA (26% vs. 
19%, 31% vs. 20%, 28% vs. 9%, and 2% vs. 0%, respectively); however, phlebitis and thermal 
injury/inflammation were more common in RFA compared with surgery (8% vs. 3% and 8% vs. 
3%, respectively). Late saphenous nerve injury (> 3mo) was more common with surgery vs. 
RFA (5% vs. 0.5%) 
No major complications (requiring intervention) were associated with RFA or EVLA; there were 
six (18%) early major complications (<3 mo) after surgery. 
Effectiveness: 
EVLA vs. surgery: NSS difference for recanalization within 4 mo (5/149 vs. 0/100, 
respectively; OR of 3.83; 95% CI:0.45, 32.64; two RCTs) or after 4 mo (9/118 vs.1/80, 
respectively; OR of 2.97; 95% CI:0.52, 16.98; two RCTs); SS difference for technical failure 
(1/149 vs. 6/100, respectively; OR of 0.12; 95% CI:0.02, 0.75; two RCTs) 
RFA vs. surgery: NSS difference for recanalization within 4 mo (4/105 vs. 0/88, respectively; 
OR of 7.86; 95% CI:0.41, 151.28; three RCTs) or after 4 mo (3/51 vs. 3/42; OR of 0.79; 95% 
CI:0.15, 4.23; two RCTs); NSS difference for  clinical recurrence (10/51 vs. 8/42, respectively; 
OR of 1.04; 95% CI:0.37, 2.91; two RCTs); NSS difference for neovascularisation (3/42 versus 
8/51, respectively; OR of 0.39, 95% CI: 0.09, 1.63; two RCTs); NSS difference for technical 
failure (2/106 vs. 7/96, respectively; OR of 0.48; 95% CI:0.01, 34.25; three RCTs) 

* Study characteristics, search results, and main findings for questions regarding safety and effectiveness of interventions of interest when compared to the 
comparators of interest in terms of the outcomes of interest 
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Table T.C.1: Selected systematic reviews (characteristics, search results, main findings, and conclusions) (cont’d) 

Study Study’s characteristics* Study’s search results* and main findings*  

Murad et al. 
(2011)61 
 
Type: SR and MA 
of comparative 
studies 
commissioned by 
SVS and AVF 
  
Country: United 
States  

Included studies: RCTs and 
cohort studies with concurrent 
comparison groups 
Excluded studies: single-cohort studies 
(without concurrent comparison groups) 
Participants: patients with VVs 
Intervention: surgery, liquid or foam 
sclerotherapy, laser or  radiofrequency 
ablation, or conservative therapy with 
compression stockings 
Comparator(s): comparisons of ≥2 
interventions of interest (surgery, liquid 
or foam sclerotherapy, laser or 
radiofrequency ablation, or conservative 
therapy with compression stockings) 
Outcome(s) and outcome measures: 
VVs recurrence, patient satisfaction, 
esthetics, time to return to work, pain, 
and procedurally related complications 
including local wound complications 
(such as infection and hematoma), and 
systemic complications (including DVT, 
PE, air embolism, and pulmonary 
fibrosis) 

Search results*: seven RCTs and five non-randomized cohort studies with concurrent 
comparison groups; three RCTs (reported in four articles published in 2005, 2006, 2007, and 
2008) compared EVLA with surgery and four RCTs (reported in six articles published in 2002, 
2003, 2005, and 2006) compared RFA with surgery; of all non-randomized studies, one 
(published in 2002) compared EVLA with sclerotherapy, one (published in 2006) compared 
EVLA with surgery, and three (published in 2000, 2005, and 2006) compared RFA with surgery; 
follow-up duration ranged from 3 mo to 3 y in selected studies; most participants were 
diagnosed within CEAP C2 category (more women than men; ages ranging from 22 to 79 y) 
Main Findings* 
Safety 
EVLA vs. surgery: no comparative data reported; one RCT reported slightly increased 
postoperative pain and bruising in surgery group; DVT and PE outcomes mostly not reported 
RFA vs. surgery: no comparative data reported; RFA associated with lower pain scores than 
surgery in one RCT; DVT and PE outcomes mostly not reported 
Efficacy/Effectiveness: 
EVLA vs. surgery: NSS difference at 3 mo for QoL (measured by SF-36 and AVVSS), and 
symptoms (VCSS) in two RCTs; EVLA associated with a faster return to normal activity 
(median 2 d vs. 7 d) and return to work (median, 4 d vs. 17 d) than surgery in one RCT; shorter 
duration of postoperative disability after EVLA than after surgery (8.6 d of sick leave vs. 22.4 d 
of sick leave) in one non-RCT 
RFA vs. surgery: RR of 0.94 (95% CI:0.25, 3.46; four RCTs) for varicosity recurrence (NSS); 
in one RCT RFA was associated with higher patient satisfaction and  faster return to normal 
activity (7 d vs. 14 d) and work (1.15 d vs. 3.89 d; p=0.02) than surgery; RFA in another RCT 
had  better QoL scores than surgery 

* Study characteristics, search results and main findings for questions regarding safety and effectiveness of interventions of interest when compared to the 
comparators of interest in terms of the outcomes of interest 
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Table T.C.2: Selected systematic reviews (objectives and methods) 
Study Study’s objective and methods 

Siribumrungwong 
et al. (2012)49 

Objective: The objective was to compare clinical outcomes between EVLA, RFA, UGFS and surgery. 
 
Methods: MEDLINE and Scopus were searched (from 2000 to August 2011) to identify RCTs comparing EVLA, RFA, UGFS, and surgery 
or combinations of these interventions for treating varicoses in patients with GSV reflux. Reference lists of previous MAs and all eligible 
papers were also explored. 
RCTs were included if they compared outcomes between any of MIEPs and surgery or between MIEPs in patients with GSV reflux, and 
reported at least one outcome of interest. Studies not published in English or those that had insufficient data were excluded. Study selection 
was performed independently by two authors and disagreements were reviewed and adjudicated by a third party/author. For multiple 
publications, the relevant data were combined as one publication for analysis. 
Two authors extracted data using a standardised extraction form and disagreements were resolved by consensus and checked by a third 
party/author. Corresponding authors for the selected studies were contacted twice for missing information. The mean and SD were 
estimated from median and range for analysis. 
Risk of bias assessment was performed by two authors using the Cochrane tool (considered six domains: was allocation sequence 
adequately generated?, was allocation adequately concealed?, was knowledge of the allocated interventions adequately blinded?, were 
incomplete outcomes adequately addressed?, were reports free from selection?, and was there other source of bias?) Disagreements were 
resolved by a third party/author. 
The primary outcome was primary failure to completely abolish reflux in the axial vein. Primary failure was recanalisation diagnosed by US 
scan for MIEPs; and incomplete stripping, incomplete removal of an intended vein or recanalisation for surgery. Numbers of primary failures 
at the end of study were used for analysis. Failure to cannulate or pass a guide wire was considered technical failure, and not analysed. 
Secondary outcomes were clinical recurrences assessed by physical examination (e.g., visible or palpable varicose), VCSSs, postoperative 
complications (i.e., wound infection, paresthesia, superficial thrombophlebitis, haematoma or ecchymosis), postoperative pain, time taken to 
return to normal activities or work, and QoL measured by AVVSS. Secondary outcomes were measured at the end of study except 
complications and pain. Since complications were reported at different follow-up times, the maximum numbers were analysed. If a study 
reported both time to return to normal activities and time to work, the former was used. First recorded and highest pain scores by VAS were 
used to pool. Only thigh haematomas were pooled. 
Differences in clinical outcomes were expressed as pooled RR for dichotomous outcomes and unstandardised MD for continuous 
outcomes. Data were pooled if there were at least three studies for each comparison. RRs and CI95 were estimated and pooled. If there 
was a zero cell, a continuity correction was used. The RRs were pooled using the DerSimonian and Laird if heterogeneity was present (if 
not, the inverse variance was applied). For continuous data, MDs were estimated and pooled using an unstandardised method. 
Q test and the degree of heterogeneity (I2) were used to assess heterogeneity. If either I2 ≥ 25% or the Q test was significant, the random-
effect model was used. Heterogeneity source was explored by fitting covariables (i.e., mean age, follow-up time and wavelength) in a meta-
regression. If the co-variable could reduce the I2, a subgroup or sensitivity analysis of that factor was performed. 
Publication bias was assessed by Egger test and funnel plot and the possible cause of asymmetry (e.g., heterogeneity or reporting bias) 
was explored using a contour-enhanced funnel. The meta-trim and fill was applied to impute missing studies. 
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Table T.C.2: Selected systematic reviews (objectives and methods) (cont’d) 

Study Study’s objective and methods 

Nesbitt et al. 
20118 

Objective: The objective was to determine whether EVLT/EVLA, RFA, and UGFS have any advantages or disadvantages in comparison 
with conventional surgical, SFJ ligation and stripping of GSV varices. 
 
Methods: The Cochrane PVD Group searched their Specialised Register (last searched July 2010) and the Cochrane Central Register of 
Controlled Trials (The Cochrane Library 2010, Issue 3). The Specialised Register is constructed from weekly electronic searches of 
MEDLINE, EMBASE, CINAHL and AMED, and through hand searching relevant journals. In addition, the authors searched EMBASE (July 
2010) using another strategy. Manufacturers of EVLA, RFA and sclerosant equipment were contacted for published and unpublished trial 
data. No limitation in terms of language of publication date were stated. 
Considered for inclusion were RCTs comparing RFA GSV ablation, EVLA GSV ablation and UGFS of the GSV with conventional GSV 
HL/S. In the interpretation of all studies, conventional surgery was considered the ’control’. Study participants were men and women of any 
age with VVs affecting GSV system, confirmed on US imaging, and who were suitable for any of the treatments considered. Patients who 
had undergone previous HL but had proven recurrent SFJ incompetence and a preserved and refluxing GSV to the groin were also 
included. Studies that included combined treatments consisting of endovenous treatment or foam sclerotherapy with surgical ligation of the 
SFJ were excluded. Studies looking at the treatment of VVs affecting SSV system were not included either. Studies that included patients 
who had undergone treatment of both GSV and SSV, and did not provide any subanalysis of these groups, were also excluded. 
Primary outcomes that were considered included recurrence or recanalisation, determined by US imaging, at set time intervals post-
procedure; US imaging evidence of neovascularisation; need for re-intervention due to failure of a procedure (technical failure); patient 
satisfaction determined by QoL scores pre- and post-procedure; and post-operative complications. AEs (post-operative complications) were 
characterized as major and minor depending on whether or not they required intervention: minor requiring no intervention and major 
requiring intervention. Secondary outcomes included the type of anaesthetic required for the procedures; length of the procedures; and 
hospital stay. 
All authors independently reviewed, assessed, and selected RCTs which met the inclusion criteria. Two authors extracted data and 1 of 
these authors contacted authors of selected RCTs to clarify details. Three authors independently assessed the methodological quality of 
included RCTs using the Cochrane Collaboration’s tool for risk of bias. 
Statistical analysis was performed according to the Cochrane PVD Group’s statistical guidelines for review authors. Subgroup analyses 
were performed as necessary. OR was used as the measure of effect for each dichotomous outcome. Where there were sufficient data, a 
summary statistic for each outcome was calculated using both a fixed-effect model and a random-effects model. Heterogeneity in the data 
was explored using previously identified characteristics of the studies, particularly assessments of quality. The I2 statistic was used to 
determine heterogeneity. A random-effects model was considered for I2 values greater than 50%. 
Sensitivity analyses were planned to examine the stability of results in relation to a number of factors including study quality, source of data 
(published and unpublished), and patient type. Where continuous scales of measurement had been used where the authors planned to 
assess the effects of treatment, these data were analysed in continuous form (that is mean difference). If different scales were used in 
different studies, where possible the results were standardised and then combined (that is standardized mean difference). 
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Table T.C.2: Selected systematic reviews (objectives and methods) (cont’d) 

Study Study’s objective and methods 

Murad et al. 
(2011)61 

Objective: The objective was to summarize the best available evidence about the benefits and harms of different treatments of VVs. 
Methods: 
MEDLINE, Embase, Cochrane CENTRAL, Web of Science, and Scopus were searched through February 2008 and the literature was 
monitored for new publications thereafter. Authors also sought references from experts, bibliographies of included trials, and the Institute for 
Scientific Information Science Citation Index for publications that cited included studies. A combination of subject headings and text words 
were used as needed to define varicosities and the various procedures. Results were limited to comparative studies. No language 
restrictions were used. 
Paired reviewers working independently screened all titles and abstracts for eligibility. References deemed potentially relevant were 
retrieved in full text and uploaded for full text evaluation against eligibility criteria. The chance-adjusted inter-reviewer agreement (k statistic) 
for study eligibility was 0.79 (CI95: 0.66, 0.93). Disagreements were resolved by consensus, and when disagreement continued, by 
arbitration. Teams of two reviewers working independently and using a standardized form extracted data in duplicate from all eligible 
studies, including study description, methodologic quality, and outcome data. In terms of methodological quality, the reviewers considered 
an ideal study to have randomization with concealed allocation, blinding of outcome assessors (realizing that blinding of patients and 
surgeon is not feasible) and follow-up duration that exceeded 3 years, with minimal loss to follow-up. 
Eligible studies were RCTs and cohort studies with concurrent comparison groups that enrolled participants with primary VVs treated with 
surgery, liquid or foam sclerotherapy, percutaneous endovenous thermal interventions (radiofrequency or laser), or conservative 
management with compression stockings. Eligible studies compared two or more of available treatments. Included were studies that 
measured any of the following outcomes: VVs recurrence, patient satisfaction, esthetics, time to return to work, pain, and procedurally 
related complications, including local wound complications (such as infection and hematoma), and systemic complications (including DVT, 
PE, air embolism, and pulmonary fibrosis). 
Studies were included regardless of their language of publication, sample size, surgical technique, or duration of patient follow-up. Excluded 
were single-cohort studies (ie, studies in which all patients received the same treatment without concurrent comparison groups). 
When appropriate, reviewers pooled RR for dichotomous outcomes from each trial using the DerSimonian-Laird random effects model and 
estimated the CI95 for each outcome to reflect the uncertainty of point estimates of effect. For continuous outcomes, they planned to 
estimate the weighted effect size and the 95%CI, and for outcomes assessed with multiple scales to estimate the standarized mean 
difference. The I2 statistic was used to estimate the percentage of total variation across studies, which is due to heterogeneity rather than 
chance. A priori hypotheses to explore subgroup interactions and explain inconsistencies in the direction and magnitude of effect among 
studies included variation in bias protection measures and patient characteristics such as sex. Sensitivity analysis to exclude short-term 
studies that were unlikely to evaluate outcome of interest was also conducted. 
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Table T.C.3: Quality assessment using the IHE Checklist for systematic reviews 

Review Characteristics 
Siribumrungwong 

et al.49 
2012 

Nesbitt et al.8 
2011 

Murad et al.61 
2011 

Study question formulated ● ● ● 

In
cl

us
io

n/
 e

xc
lu

si
on

 

cr
ite

ria
 

Participants ● ● ● 

Interventions ● ● ● 

Outcome measures ● ● ● 

Study type/design ● ● ● 

Se
ar

ch
 

st
ra

te
gy

 Electronic databases ● ● ● 

At least Medline and one other relevant database    

Other sources ● ● ● 

D
at

a 
ex

tra
ct

io
n Data extraction method ● ◐ ● 

Standardized method    

Independent data extraction by at least two reviewers    

Q
ua

lit
y 

as
se

ss
m

en
t Criteria used to assess the validity of included studies ● ● ◐ 

Independent quality assessment by at least two reviewers    

Inter-rater agreement for quality assessment ● ○ ● 
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Qualitative review N/A N/A N/A 

Study quality used in analysis or discussion of study results N/A N/A N/A 

Semi-quantitative review N/A N/A N/A 

Confidence interval or range reported N/A N/A N/A 

Meta-analysis ● ● ● 

Precision of the results reported    

Test of homogeneity conducted    

Test for publication bias ● ○ ○ 

C
on

cl
ud

in
g 

se
ct

io
n 

Potential methodological limitations ● ● ◐ 

Clinical application of results ● ● ● 

Incorporation of methodological quality ● ● ● 

Conclusions supported by results    

Q
ua

lit
y 

ra
tin

g Six criteria (search at least 2 databases; independent data 
extraction and quality rating by 2 reviewers; appropriate data 
synthesis; conclusions supported by results) 

6/6 

Good 

6/6 

Good 

6/6 

Good 

C
on

fli
ct

/ 
fu

nd
in

g Conflict of interest (if any) ● ● ● 

Source of funding ● ● ◐ 

Key for quality of reporting:  Reported = ●; Partially reported = ◐; Not reported = ○; Not applicable = N/A 

Key for quality of review (grey sections of table):  Yes =  ; No =  ; Unclear = ? 
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IHE Quality Assessment Checklist for systematic reviews 
(Adapted from various sourcesa-d) (Updated on June 29, 2009) 

This checklist contains six quality subsections (grey sections) that, according to the literature, reflect 
aspects considered essential for a good quality systematic review. If desired, the scores obtained for 
these six subsections can be used to categorize the review as good quality, average quality, or poor 
quality, according to the number of criteria met. This additional categorization is optional. The 
Rating System is flexible in that other criteria can be substituted for some or all of the six criteria in 
accordance with the priorities and opinions of the assessors. 

Study Question 
The research question should be established a priori. 

Reported: The objectives of the review are clearly stated in the abstract, introduction, or methods. 

Partially reported: The objectives of the review are stated in: 

• the abstract, introduction, or methods but are vague or unclear; 

• a section of the report other than the abstract, introduction, or methods. 

Not reported: The objectives are not stated in any section of the review. 

Inclusion/Exclusion Criteria 
The participants, interventions, outcome measures, and types of studies considered for analysis 
should be established a priori. 

Reported: All four elements (participants, interventions, outcome measures, types of studies) are 
reported in the abstract, introduction, or methods section of the review. 

Partially reported: Only three of the four elements are reported in the abstract, introduction, or 
methods section. 

Not reported: 

• Fewer than three of the four elements are reported in the abstract, introduction, or 
methods section. 

• The first mention of any of these elements occurs in the results section. 

Search Strategy 
Electronic databases 

Reported: At least one electronic database was searched and the name(s) of the database(s) is/are 
provided. 

Partially reported: At least one electronic database was searched but the name(s) of the database(s) 
is/are not provided. 

Not reported: Electronic databases were not searched or are not mentioned in the review. 
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Other sources 

Reported: At least one additional resource or method, other than searching electronic databases, 
was used to identify relevant literature (for example, pearling or review of reference lists in 
retrieved articles, hand searching of journals). 

Partially reported: Other resource or methods were used but details were not provided. 

Not reported: The review did not use other resources or methods to identify relevant literature or 
did not mention them. 

Data Extraction 
Data extraction method 

Reported: The data extraction process is described. 

Partially reported: A data extraction process is mentioned but no details are provided. 

Not reported: A data extraction process was not used or described. 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Quality subsection 2: Standardized method 
Yes: The data categories extracted were listed or the use of a standardized data 
extraction form was mentioned. 
Unclear: The review states that a standardized data extraction process was used 
but does not list the data categories extracted or mention the use of a 
standardized data extraction form. 
No: The data categories extracted were not listed or the use of a standardized 
data extraction form was not mentioned. 

Quality subsection 1: At least MEDLINE and one other relevant literature database 
Yes: MEDLINE and one other relevant literature database were searched. 
Unclear: It was unclear whether MEDLINE and one other relevant literature 
database were searched because a complete list of all the electronic databases 
searched is not provided. 
No:  

• The review stated that neither MEDLINE nor another relevant literature 
database was searched. 

• Neither MEDLINE nor another relevant literature database was mentioned 
in the complete list of electronic databases searched. 

• Only one of the two the databases (MEDLINE or one other relevant 
database) was searched. 

Quality subsection 3: Independent data extraction by at least two reviewers 
Yes: Data were extracted independently by at least two reviewers.  
Unclear: The number of reviewers who extracted data was not stated. 
No: Details of data extraction were not provided or data were extracted by: 

• only one reviewer 
• one reviewer and checked by another 
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Quality Assessment 
Criteria used to assess the validity of included studies 

Reported: A quality assessment tool or checklist was used and details were provided (for example, 
name or source). 

Partially reported: A quality assessment tool or checklist was used but no details were provided. 

Not reported: 

• A quality assessment tool or checklist was not used or mentioned. 

• Studies were only categorized according to a level of evidence hierarchy. 

 

 
 
 
 
 
 
 
 

Inter-rater agreement 

Reported: The review mentions that a consensus method was used or provides a statement of the 
degree of difference/equivalence between the reviewers or a statistical measure of inter-rater 
agreement. 

Partially reported: The review mentions that inter-rater agreement was measured but does not 
provide a statement of the degree of difference/equivalence or a statistical measure of inter-rater 
agreement. 

Not reported: The review does not provide any information on inter-rater agreement. 

Data Analysis/Synthesis 
Only ONE of the three methods for data analysis/synthesis can be assessed. Select the data analysis 
type according to the definitions below. Only score the quality subsection that pertains to the 
particular data analysis method used in the review. 

Qualitative review: A narrative summary of the study results with no statistical analysis or pooling 
of results. 

Quality subsection 4: 
Independent quality assessment by at least two reviewers 

Yes: The quality of the included studies was assessed independently by at least two 
reviewers. 
Unclear: The number of reviewers who appraised study quality was not stated. 
No: Studies were assessed by: 

• only one reviewer 
• one reviewer and checked by another 
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Semi-quantitative review: Incorporates a statistical analysis of individual studies without pooling 
the results (for example, relative risks calculated for individual study outcomes) or includes pooling 
of results using only descriptive statistics (for example, median, mean, mode, frequency). 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
Meta-analysis: A pooled effect estimate is calculated for at least two studies. Reviews that contain a 
meta-analysis of some studies and a qualitative analysis of the remaining studies are considered a 
‘meta-analysis.’ 
 

 

 

 

 

 

 

 

Quality subsection 5a: 
Study quality used in analysis or discussion of study results 

Yes: Results of the included studies were discussed or analyzed in terms of their 
quality. 
Unclear: 

• Study quality was assessed, but was either not used at all or was only used 
to analyze some of the included studies. 

• The review mentions selective inclusion of ‘quality’ studies, but without 
further assessment of their quality (for example, only RCTs were included 
but the robustness of their execution was not assessed). 

No: 
• The results of the included studies were not discussed or analyzed in terms 

of their quality. 
• Study quality was not assessed. 

Quality subsection 5b: Confidence interval/measures of dispersion reported 
Yes: Confidence intervals or measures of dispersion (range, standard deviation, 
standard error of the mean) were reported for all relevant analyses. 
Unclear: 

• Confidence intervals or measures of dispersion were only reported for some 
of the relevant analyses. 

• Confidence intervals were reported for all relevant analyses, but the level of 
confidence was not specified (for example, it is unclear whether 95% or 99% 
confidence intervals were calculated). 

• Measures of dispersion were reported for all relevant analyses but the type 
was not specified (for example, standard deviation or standard error). 

No: Confidence intervals or measures of dispersion were not reported. 

Quality subsection 5c: Precision of results reported 
Yes: Confidence intervals were reported for all pooled effect estimates. 
Unclear: 

• Confidence intervals were reported for some but not all pooled effect 
estimates. 

• Confidence intervals were reported for all pooled effect estimates but the 
level of confidence was not specified (for example, it is unclear whether 95% 
or 99% confidence intervals were calculated). 

No: Confidence intervals were not reported. 
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Test for publication bias 
Reported: Publication bias was analyzed or a reason provided for why it was not. 

Partially reported:  

• The review mentions analyzing publication bias but does not present the results. 

• The review states that publication bias was not analyzed but does not explain why. 

Not reported: There was no mention of analyzing publication bias. 

Concluding Section 
Potential methodological limitations 

 
 
 
 
 
 
 

Reported: The methodological limitations or advantages of the review are described in a separate 
section or paragraph. 

Partially reported: The description of the methodological limitations or advantages of the review is 
cursory (for example, a single sentence or no separate paragraph or section). 

Not reported: There is no mention of the potential methodological limitations or advantages of the 
review. 

Clinical application of results 

The clinical application of results is considered adequate if all of the following four elements are 
present in the concluding section (includes discussion) or statement of the review: treatment, 
treatment effect, patient group, and comparator. 

Reported: All four elements are present. 

Partially reported: Only three of the four elements are present. 

Not reported: Less than three of the four elements are present. 

Incorporation of methodological quality 

The review should take into account the methodological quality of the included studies when 
formulating the conclusions. 

Reported: The methodological quality of the included studies is mentioned in the concluding 
section (includes discussion) or statement of the review. 

Quality subsection 5d: Test of study heterogeneity conducted 
Yes: A statistical analysis of study heterogeneity was reported for all pooled studies.  
Unclear: 

• A statistical analysis of study heterogeneity was reported for some but not 
all pooled studies. 

• Heterogeneity was examined visually or a statistical analysis of study 
heterogeneity was reported for all pooled studies, but the type of model 
used was not specified (for example, fixed-effect or random-effect). 

No: A statistical analysis of study heterogeneity was not conducted. 
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Partially reported: The study types, as designated by a level of evidence hierarchy category, are 
mentioned in the concluding section (includes discussion) or statement of the review, but not 
the quality of the studies. 

Not reported: The methodological quality of the included studies is not mentioned in the 
concluding section (includes discussion) or statement of the review. 
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Reported: A statement of conflict of interest (if any) is provided. 

Partially reported: A conflict of interest is mentioned but details are not provided. 

Not reported: A statement of conflict of interest (if any) is not provided. 

Sources of funding 

Reported:  

• Funding sources are mentioned. 

• The review was developed without external funding (for example, authors employed by a 
university or volunteered time to produce a Cochrane Review). 

Partially reported: External funding is mentioned but details are not provided. 

Not reported: Funding sources are not mentioned. 

Optional Quality Rating System 
The quality of systematic reviews can be assessed according to how well their methods exclude bias 
and confounding by examining the search strategy used, how the data extraction, quality assessment 
of the included studies, and data analysis/synthesis were conducted, and whether the conclusions of 
the review match the results. Thus, the quality of the review can be rated numerically with respect to 
the six quality subsections (grey boxes above), as follows. 

Good—six criteria met, or five criteria met and one criterion ‘unclear.’ 

Average—one criterion not met, or one criterion not met and one criterion ‘unclear,’ or two 
criteria ‘unclear.’ 

Poor—at least two criteria not met. 

N.B. For a criterion to have been ‘met,’ it must be scored as ‘yes’ (). For meta-analyses, the two 
applicable quality subsections (5c and 5d) are counted as a single quality criterion. Therefore, to meet 
the fifth quality criterion for meta-analyses both 5c and 5d must be scored as ‘yes’ (). 

Quality subsection 6: Conclusions supported by results 
Yes: The conclusions drawn by the authors of the review we re supported by the 
evidence presented in the results section. 
Unclear: Some, but not all, of the conclusions drawn by the authors of the review 
were supported by the evidence presented in the results section. 
No: The conclusions drawn by the authors of the review were not supported by 
the evidence presented in the results section. 
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Appendix T.D: Endovenous Ablation Devices Approved by Health 
Canada 

Please note: This list may not be comprehensive. MDALL (www.hc-sc.gc.ca/dhp-mps/md-
im/licen/mdlic-eng.php, accessed November 09, 2012) was searched for all the EVLA and RFA 
devices that we became aware of over the course of this project. Devices are listed under their 
respective manufacturer. 

Varicose Veins Medical Devices Approved in Canada: 

• ANGIODYNAMICS UK LTD 

• ANGIODYNAMICS, INC 

• DORNIER MEDTECH AMERICA, INC 

• SCITON, INC 

• VASCULAR SOLUTIONS, INC 

• BIOLITEC, INC 

• VNUS MEDICAL TECHNOLOGIES, INC 

ANGIODYNAMICS UK LTD. 
 
Building 2000, Beach Drive, Iq Cambridge, Waterbeach 
Cambridge, GB, CB25 9TE  
 
Company ID: 114946 

Licence No.: 27224 
Type: System  
Device Class: 3  
First Issue Date: 2001-01-31  
Licence Name: DIOMED 630 PDT LASER  
 
Device Details 
Device Section Identifier Section 
First Issue Date Device Name First Issue Date Device Identifier 
2001-01-31 DIOMED 630 PDT LASER SYSTEM  2001-01-31  PP/607  

2001-01-31 PP/608 
2001-01-31 T2USA 

Licence No.: 61825 
Type: Device Family  
Device Class: 3  
First Issue Date: 2003-02-13  
Licence Name: EVLT LASERS  
 
Device Details 
Device Section Identifier Section 
First Issue Date Device Name First Issue Date Device Identifier 
2003-02-13 D15 PLUS DIODE LASER  2003-02-13  D15PLUS/USA  
2006-09-08 DIOMED DELTA 15  2006-09-08  DELTA 15  
2006-09-08 DIOMED DELTA 30  2006-09-08  DELTA 30  
2011-08-03 VENACURE 1470  2011-08-03  VCURE1470  
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Licence No.: 67781 
Type: Device Family  
Device Class: 2  
First Issue Date: 2005-03-18  
Licence Name: OPTIGUIDE DCYL CYLINDRICAL DIFFUSER SERIES LASER FIBERS  
 
Device Details 
Device Section Identifier Section 
First Issue Date Device Name First Issue Date Device Identifier 
2005-03-18 OPTIGUIDE FIBERS - DCYL 200 

SERIES  
2005-03-18  DCYL 210  
2005-03-18 DCYL 215 
2005-03-18 DCYL 220 
2005-03-18 DCYL 225 

2005-03-18 OPTIGUIDE FIBERS - DCYL 250 
SERIES  

2005-03-18  DCYL 250  

Licence No.: 71671 
Type: Device Family  
Device Class: 2  
First Issue Date: 2006-06-21  
Licence Name: LASER FIBERS/TIPS  
 
Device Details 
Device Section Identifier Section 
First Issue Date Device Name First Issue Date Device Identifier 
2006-06-21 BARE TIP FIBER  2006-06-21  5006BLF  

2006-06-21 6006BLF 
2006-07-28 DF/6000 
2006-07-28 DF/6001 

2006-06-21 CONTACT BARE FLAT  2006-06-21  DM-4065  
2006-06-21 DM-4066 
2006-06-21 DM-6065 
2006-06-21 DM-6066 
2006-06-21 DM-6075 

2006-06-21 EVLT KIT  2006-06-21  EVLT/PK-02  
2006-06-21 EVLT/PK-02-EL 
2006-06-21 EVLT/PPK 
2007-08-31 EVLT/180/PGW 
2007-08-31 EVLT/70-SL 
2007-08-31 EVLT/OPS-25 
2007-08-31 EVLT/OPS-55 
2007-08-31 EVLT/OPS-80 
2007-08-31 EVLT/PK-02-VAK 
2007-08-31 EVLT/PK/MIK 
2007-08-31 EVLT/PK/MIK-4 
2008-01-21 EVLT/PVAK 

2006-06-21 QUARTZ CONTACT CONICAL  2006-06-21  DM-5221  

2006-06-21 DM-5241 
2006-06-21 QUARTZ CONTACT ORB  2006-06-21  DM-5061  

2006-06-21 DM-5501 
2006-06-21 TEST FIBER  2006-06-21  AS/0604  
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Licence No.: 71727 
Type: Device Family  
Device Class: 2  
First Issue Date: 2006-06-26  
Licence Name: EVLT LASER HANDPIECES  
 
Device Details 
Device Section Identifier Section 
First Issue Date Device Name First Issue Date Device Identifier 
2006-06-26 SPOT HANDPIECE  2006-06-26  AS/0618  

2006-06-26 AS/0619 
 
ANGIODYNAMICS, INC. 
 
603 Queensbury Avenue 
Queensbury, NY, US, 12804  

Licence No.: 65743 
Type: Device Group Family  
Device Class: 2  
First Issue Date: 2004-09-07  
Licence Name: VENACURE PROCEDURE KIT  
 
Device Details 
Device Section Identifier Section 
First Issue Date Device Name First Issue Date Device Identifier 
2004-09-07 VENACURE NEVERTOUCH 

PROCEDURE KIT  
2004-09-07  11402001  
2004-09-07 11402002 
2004-09-07 11402003 
2004-09-07 11402004 
2004-09-07 11402005 
2004-09-07 11402006 

2008-06-05 VENACURE PROCEDURE KIT 
FEATURING QUICKDRAW FIBER 
WITH NEVER TOUCH TIP  

2008-06-05  11405301  

2010-10-01 VENACURE EVLT NEVERTOUCH - 
FRS PROCEDURE KIT  

2010-10-01  11403001  
2010-10-01 11403002 
2010-10-01 11403003 
2010-10-01 11403012 
2010-10-01 11403013 
2011-05-31 11403004 

2010-10-01 VENACURE EVLT NEVERTOUCH - 
FRS PROCEDURE KIT W/ NEEDLE 
KIT  

2010-10-01  11403005  
2010-10-01 11403006 

2011-05-19 VENACURE EVLT NEVERTOUCH 
PROCEDURE KIT W/ CLEAR 
NEEDLE  

2011-05-19  11402013  
2011-05-19 11402014 

2011-05-19 VENACURE EVLT NEVERTOUCH 
PROCEDURE KIT W/O ACCESS 
SET  

2011-05-19  11402011  
2011-05-19 11402012 

2011-05-19 VENACURE EVLT NEVERTOUCH-
FRS PROCEDURE KIT W/ CLEAR 
NEEDLE  

2011-05-19  11403008  
2011-05-19 11403009 
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Licence No.: 67934 
Type: Device Family  
Device Class: 3  
First Issue Date: 2005-03-31  
Licence Name: PRECISION LASERS  
 
Device Details 
Device Section Identifier Section 
First Issue Date Device Name First Issue Date Device Identifier 
2005-03-31 PRECISION 810 LASER  2005-03-31  11402201  
2005-03-31 PRECISION 980 LASER  2005-03-31  11400201  
 
DORNIER MEDTECH AMERICA, INC.  
 
1155 Roberts Blvd. 
Kennesaw, GA, US, 30144  
 
Company ID: 115054 

Licence No.: 65084 
Type: System  
Device Class: 3  
First Issue Date: 2004-07-07  
Licence Name: MEDILAS D LASER SYSTEM  
 
Device Details 
Device Section Identifier Section 
First Issue Date Device Name First Issue Date Device Identifier 
2004-07-07 MEDILAS D LASER SYSTEM - 

FIBER TOOL  
2004-07-07  350.1111  
2004-07-07 850.3103 
2004-07-07 B150.0674 

2004-07-07 MEDILAS D LASER SYSTEM - 
FILTER  

2004-07-07  850.3106  

2004-07-07 MEDILAS D LASER SYSTEM - KEY 
FOR LASER  

2004-07-07  350.3587  

2004-07-07 MEDILAS D LASER SYSTEM - 
MAIN UNIT  

2004-07-07  K2010319  

2004-07-07 MEDILAS D LASER SYSTEM - 
OPTICAL FIBER  

2004-07-07  K1008082  
2004-07-07 K1008084 
2004-07-07 K1010251 

Licence No.: 65394 
Type: System  
Device Class: 3  
First Issue Date: 2004-08-06  
Licence Name: DORNIER MEDILAS H LASER  
 
Device Details 
Device Section Identifier Section 
First Issue Date Device Name First Issue Date Device Identifier 
2004-08-06 MEDILAS H LASER SYSTEM - 

LASER FIBERS  
2007-08-31  DUR1000DBX  
2007-08-31 DUR1000RBX 
2007-08-31 DUR270DBX 
2007-08-31 DUR270RBX 
2007-08-31 DUR400DBX 
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2007-08-31 DUR400RBX 
2007-08-31 DUR600DBX 
2007-08-31 DUR600RBX 

2004-08-06 MEDILAS H LASER SYSTEM - 
MAIN UNIT  

2004-08-06  MEDILAS.H  

Licence No.: 70833 
Type: System  
Device Class: 3  
First Issue Date: 2006-03-16  
Licence Name: DORNIER MEDILAS H20 LASER  
 
Device Details 
Device Section Identifier Section 
First Issue Date Device Name First Issue Date Device Identifier 
2006-03-16 MEDILAS H20 LASER SYSTEM - 

LASER FIBERS  
2007-08-30  DUR1000DBX  
2007-08-30 DUR1000RBX 
2007-08-30 DUR270DBX 
2007-08-30 DUR270RBX 
2007-08-30 DUR400DBX 
2007-08-30 DUR400RBX 
2007-08-30 DUR600DBX 
2007-08-30 DUR600RBX 

2006-03-16 MEDILAS H20 LASER SYSTEM - 
MAIN UNIT  

2006-03-16  K2010800  

Licence No.: 87066 
Type: Device Group  
Device Class: 3  
First Issue Date: 2011-09-07  
Licence Name: MEDILAS D MULTIBEAM  
 
Device Details 
Device Section Identifier Section 
First Issue Date Device Name First Issue Date Device Identifier 
2011-09-07 MEDILAS D MULTIBEAM  2011-09-07  D 60  

Licence No.: 87067 
Type: Device Group  
Device Class: 3  
First Issue Date: 2011-09-07  
Licence Name: MEDILAS D LITEBEAM  
 
Device Details 
Device Section Identifier Section 
First Issue Date Device Name First Issue Date Device Identifier 
2011-09-07 MEDILAS D LITEBEAM  2011-09-07  D 60  
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Licence No.: 87124 
Type: Device Group  
Device Class: 3  
First Issue Date: 2011-09-07  
Licence Name: MEDILAS D FLEXIPULSE  
 
Device Details 
Device Section Identifier Section 
First Issue Date Device Name First Issue Date Device Identifier 
2011-09-07 MEDILAS D FLEXIPULSE  2011-09-07  D 60  

 
SCITON, INC. 
 
925 Commercial Street 
Palo Alto, CA, US, 94303  
 
Company ID: 115327 

Licence No.: 39385 
Type: Device Family  
Device Class: 3  
First Issue Date: 2002-07-03  
Licence Name: LASER SYSTEMS  
 
Device Details 
Device Section Identifier Section 
First Issue Date Device Name First Issue Date Device Identifier 
2002-07-03 PROFILE LASER SYSTEM - MAIN 

UNIT  
2006-06-13  PROFILE  

2009-07-31 JOULE LASER SYSTEM  2009-07-31  JOULE  

Licence No.: 76778 
Type: Device Group Family  
Device Class: 3  
First Issue Date: 2008-04-10  
Licence Name: PROFILE BBLS LASER SYSTEMS  
 
Device Details 
Device Section Identifier Section 
First Issue Date Device Name First Issue Date Device Identifier 
2008-04-10 PROFILE BBLS LASER SYSTEM  2008-04-10  PROFILE BBLS  
2008-05-08 SKINTEC PROFILE BBLS LASER 

SYSTEM  
2008-05-08  SKINTEC PROFILE BBLS  

Licence No.: 80425 
Type: Device Family  
Device Class: 2  
First Issue Date: 2009-08-07  
Licence Name: PROFILE LASER HAND PIECES  
 
Device Details 
Device Section Identifier Section 
First Issue Date Device Name First Issue Date Device Identifier 
2009-08-07 PROFRACTIONAL LASER 

HANDPIECE  
2009-08-07  1500-477-90  
2009-08-07 1500-488-43 

2011-02-07 CLEARSCAN ALX  2011-02-07  1500-466-07  
2011-02-07 CLEARSCAN YAG  2011-02-07  1500-455-50  
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2011-11-09 1500-215-00 
2011-11-09 1500-216-00 

2012-09-24 PROLIPO LASER HAND PIECE  2012-09-24  1500-243-00  
2012-09-24 1500-244-00 

Licence No.: 80450 
Type: Device Family  
Device Class: 2  
First Issue Date: 2009-08-12  
Licence Name: PROFILE COOLANT  
 
Device Details 
Device Section Identifier Section 
First Issue Date Device Name First Issue Date Device Identifier 
2009-08-12 CONTACT COOLING DEVICE (FOR 

LASER)  
2009-08-12  1500-310-10  

 
VASCULAR SOLUTIONS, INC. 
 
6464 Sycamore Court 
Minneapolis, MN, US, 55369  
 
Company ID: 118529 

Licence No.: 63961 
Type: Device Group Family  
Device Class: 2  
First Issue Date: 2004-03-23  
Licence Name: VARI-LASE ENDOVENOUS LASER PROCEDURE KIT  
 
Device Details 
Device Section Identifier Section 
First Issue Date Device Name First Issue Date Device Identifier 
2004-03-23 VARI-LASE CUSTOM PROCEDURE 

KIT WITH GUIDEWIRE  
2006-07-13  7033  
2006-07-13 7035 
2006-07-13 7076 
2007-05-01 7036 
2007-11-09 7124 
2007-11-09 7125 
2007-11-09 7126 
2007-11-09 7127 
2007-11-09 7128 
2007-11-09 7132 
2008-03-25 7068 
2008-03-25 7069 
2008-03-25 7070 
2008-03-25 7071 
2008-03-25 7072 
2008-03-25 7073 
2008-08-11 7140 

2004-03-23 VARI-LASE CUSTOM PROCEDURE 
KIT WITHOUT GUIDEWIRE  

2007-11-09  7135  
2007-11-09 7136 
2010-05-10 7023 
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2010-03-24 VARI-LASE FLEX PLATINUM 
BRIGHT TIP KIT  

2010-03-24  7177  

2010-03-24 VARI-LASE PLATINUM BRIGHT 
TIP KIT  

2010-03-24  7173  
2010-03-31 7172 
2010-03-31 7175 
2010-05-27 7174 
2012-08-27 7182 

2012-02-29 VARI-LASE FLEX PROCEDURE KIT  2012-02-29  7176  
2012-02-29 7178 
2012-02-29 7179 
2012-02-29 7180 
2012-02-29 7181 

2012-02-29 VARI-LASE PLATINUM BRIGHT 
TIP PROCEDURE KIT  

2012-02-29  7169  
2012-02-29 7170 
2012-02-29 7171 

Licence No.: 66698 
Type: System  
Device Class: 3  
First Issue Date: 2004-12-02  
Licence Name: VARI-LASE ENDOVENOUS LASER CONSOLE  
 
Device Details 
Device Section Identifier Section 
First Issue Date Device Name First Issue Date Device Identifier 
2004-12-02 VARI-LASE ENDOVENOUS - 

LASER CONSOLE  
2004-12-02  7501  

2004-12-02 VARI-LASE ENDOVENOUS - 
LASER-FOOT SWITCH  

2004-12-02  7526  

2004-12-02 VARI-LASE ENDOVENOUS - 
LASER-INTERLOK PLUG  

2004-12-02  7527  

2004-12-02 VARI-LASE ENDOVENOUS - 
LASER-QSC CONNECTOR  

2004-12-02  7528  

Licence No.: 85933 
Type: Single Device  
Device Class: 2  
First Issue Date: 2011-04-28  
Licence Name: VARI-LASE ENDOVENOUS LASER QSC ADAPTER  
 
Device Details 
Device Section Identifier Section 
First Issue Date Device Name First Issue Date Device Identifier 
2011-04-28 VARI-LASE ENDOVENOUS LASER 

QSC ADAPTER  
2011-04-28  7571  
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Licence No.: 85934 
Type: Single Device  
Device Class: 2  
First Issue Date: 2011-04-28  
Licence Name: VARI-LASE ENDOVENOUS LASER INTERLOCK PLUG  
 
Device Details 
Device Section Identifier Section 
First Issue Date Device Name First Issue Date Device Identifier 
2011-04-28 VARI-LASE ENDOVENOUS LASER 

INTERLOCK PLUG  
2011-04-28  7572  

Licence No.: 87068 
Type: Device Group  
Device Class: 3  
First Issue Date: 2011-09-01  
Licence Name: VARI-LASE ENDOVENOUS LASER CONSOLE (15W)  
 
Device Details 
Device Section Identifier Section 
First Issue Date Device Name First Issue Date Device Identifier 
2011-09-01 VARI-LASE ENDOVENOUS LASER 

CONSOLE (15W)  
2011-09-01  7551  

 
NEW STAR LASERS INC. 
 
9085 Foothills Blvd. 
Roseville, CA, US, 95747  
 
Company ID: 107431 

Licence No.: 74912 
Type: Single Device  
Device Class: 3  
First Issue Date: 2007-09-21  
Licence Name: COOLTOUCH CTEV  
 
Device Details 
Device Section  Identifier Section  
First Issue 
Date  

Device Name  First Issue 
Date  

Device Identifier  

2007-09-21  COOLTOUCH CTEV  2007-09-21  NS160  
 
BIOLITEC, INC. 
 
515 Shaker Road 
East Longmeadow, MA, US, 01028  
 
Company ID: 112040 

Licence No.: 2739 
Type: Device Family  
Device Class: 3  
First Issue Date: 1999-05-06  
Licence Name: CERALAS D DIODE LASERS  
 
Device Details 
Device Section Identifier Section 
First Issue Date Device Name First Issue Date Device Identifier 
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1999-05-06 CERALAS D DIODE LASER 
SYSTEM  

1999-05-06  D15  
1999-05-06 D25 
1999-05-06 D50 

Licence No.: 74671 
Type: Device Family  
Device Class: 3  
First Issue Date: 2007-08-10  
Licence Name: CERALAS D 980NM DIODE LASER  
 
Device Details 
Device Section Identifier Section 
First Issue Date Device Name First Issue Date Device Identifier 
2007-08-10 CERALAS D 980 DIODE LASER 

D100  
2007-08-10  D100  

2007-08-10 CERALAS D 980 DIODE LASER 
D120  

2007-08-10  D120  

2008-08-08 CERALAS D150 980NM DIODE 
LASER  

2008-08-08  CERALAS D150  

2011-08-11 CERALAS D180 980NM DIODE 
LASER  

2011-08-11  CERALAS D180 980NM  

Licence No.: 77942 
Type: Device Family  
Device Class: 3  
First Issue Date: 2008-09-12  
Licence Name: CERALAS 1470 DIODE LASERS  
 
Device Details 
Device Section Identifier Section 
First Issue Date Device Name First Issue Date Device Identifier 
2008-09-12 CERALAS D1470NM DIODE LASER  2008-09-12  CERALAS D1470  
2008-09-12 CERALAS E1470NM DIODE LASER  2008-09-12  CERALAS E1470  

Licence No.: 86885 
Type: Device Family  
Device Class: 3  
First Issue Date: 2011-08-10  
Licence Name: 980-1470 MULTIWAVELENGTH DIODE LASERS  
 
Device Details 
Device Section Identifier Section 
First Issue Date Device Name First Issue Date Device Identifier 
2011-08-10 CERALAS MULTIWAVELENGTH 

980/1470NM  
2011-08-10  CERALAS HPD 980/1470 

MULTIWAVELENGTH  
2012-04-16 EVOLVE 980-1470NM 

MULTIWAVELENGTH DIODE 
LASER  

2012-04-16  EVOLVE DUAL  
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VNUS MEDICAL TECHNOLOGIES, INC. 
 
5799 Fontanoso Way 
San Jose, CA, US, 95138  
 
Company ID: 114226 

Licence No.: 16574 
Type: Device Family  
Device Class: 2  
First Issue Date: 2000-02-04  
Licence Name: INTRAVASCULAR CATHETER FOR VNUS CLOSURE SYSTEM  
 
Device Details 
Device Section Identifier Section 
First Issue Date Device Name First Issue Date Device Identifier 
2007-11-26 CLOSURE FAST CATHETER  2007-11-26  CF7-7-100  

2007-11-26 CF7-7-60 
2012-08-03 CF7-3-60 

Licence No.: 67865 
Type: Device Family  
Device Class: 3  
First Issue Date: 2005-03-30  
Licence Name: RADIOFREQUENCY GENERATOR  
 
Device Details 
Device Section Identifier Section 
First Issue Date Device Name First Issue Date Device Identifier 
2005-03-30 RF PLUS GENERATOR  2007-11-26  RFG-2/RFGPLUS  

Licence No.: 83742 
Type: Device Group Family  
Device Class: 2  
First Issue Date: 2010-08-25  
Licence Name: MICRO-PUNCTURE KIT  
 
Device Details 
Device Section Identifier Section 
First Issue Date Device Name First Issue Date Device Identifier 
2010-08-25 MICRO-PUNCTURE KIT  2010-08-25  MPK-4F  

2010-08-25 MPK-5F 

Licence No.: 83743 
Type: Device Group Family  
Device Class: 2  
First Issue Date: 2010-08-25  
Licence Name: INTRODUCER SHEATH SET  
 
Device Details 
Device Section Identifier Section 
First Issue Date Device Name First Issue Date Device Identifier 
2012-11-02 CLOSUREFAST INTRODUCER 

SHEATH SET  
2012-11-02  IS-7F07  
2012-11-02 IS-7F11 
2012-11-02 IS-8F07 
2012-11-02 IS-8F11 

2012-11-02 CLOSUREFAST MICRO 2012-11-02  MIS-7F07  
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INTRODUCER SHEATH SET  2012-11-02 MIS-7F11 
2012-11-02 MIS-8F07 

2012-11-02 CLOSUREFAST MICRO 
INTRODUCER SHEATH SET  

2012-11-02  MIS-6F07  

2012-11-02 CLOSURERFS INTRODUCER 
SHEATH SET  

2012-11-02  IS-6F07  
2012-11-02 IS-6F11 

Licence No.: 83744 
Type: Device Family  
Device Class: 2  
First Issue Date: 2010-08-25  
Licence Name: GUIDEWIRES  
 
Device Details 
Device Section Identifier Section 
First Issue Date Device Name First Issue Date Device Identifier 
2012-11-06 CLOSURE FAST GUIDEWIRE 

FIXED CORE  
2012-11-06  GW-018-45  
2012-11-06 GW-018-80 
2012-11-06 GW-025-150-DE1.5J 
2012-11-06 GW-035-45 
2012-11-06 GW.025-260-1.5J 

Licence No.: 83745 
Type: Device Family  
Device Class: 2  
First Issue Date: 2010-08-25  
Licence Name: TUMESCENT INFILTRATION KIT  
 
Device Details 
Device Section Identifier Section 
First Issue Date Device Name First Issue Date Device Identifier 
2010-08-25 TUMESCENT INFILTRATION KIT  2010-08-25  TIK-01  

Licence No.: 83746 
Type: Device Family  
Device Class: 2  
First Issue Date: 2010-08-25  
Licence Name: ARTERIAL NEEDLE  
 
Device Details 
Device Section Identifier Section 
First Issue Date Device Name First Issue Date Device Identifier 
2012-11-06 CLOSUREFAST ARTERIAL 

NEEDLES  
2012-11-06  AN-19G  
2012-11-06 AN-21G 

2012-11-06 CLOSUREFAST ARTERIAL 
NEEDLES W/ECHOGENIC TIP  

2012-11-06  AN-19G  
2012-11-06 AN-21G 
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SECTION THREE: ECONOMIC ANALYSIS 
Charles Yan, PhD, Ken Bond, MA MS, Anderson Chuck, PhD, Liz Dennett, MLIS 

OBJECTIVES AND SCOPE 
The objective of the economic analysis is to assess the cost-effectiveness of endovenous laser 
ablation (EVLA) and/or radiofrequency ablation (RFA) compared with conventional open surgery, 
for symptomatic varicose veins in Alberta and their economic impact on the Alberta health system. 
The policy considerations outlined in the project charter include: 

• The cost-effectiveness and quality of life of EVLA and/or RFA.

• The unit and total cost of providing EVLA and/or RFA and associated services.

• The impact to the government budget of replacing current technology with EVLA and/or
RFA and who (AH or AHS) pays for this. 

The proposed methods used to inform these questions include a review of the economic literature, 
an Alberta based cost-effectiveness analysis (CEA) and a budget impact analysis (BIA). 

METHOD 
Literature Review 
Search strategy 
Selected databases were searched for primary economic evaluations. Databases searched include 
Medline, EMBASE, CINAHL, Cochrane Database of Systematic Reviews, Web of Science, and grey 
literature. To supplement the electronic searches, reference lists of retrieved articles were also 
reviewed to find further studies. The literature search strategy and summary is presented in 
Appendix E.1. 

Selection criteria 
The search was limited to human and English language publications. Eligible studies were those who 
met the following predefined inclusion/exclusion criteria: 

Inclusion criteria: 

• Study design: Cost minimization studies (i.e. comparison of costs only) or economic
evaluation studies including studies of cost effectiveness, cost-utility, or cost-benefit analysis.
Note that this can include economic studies conducted as part of health technology
assessment reports, systematic reviews, randomized and non-randomized controlled trials,
observational cohort or modelling studies.

• Population: adults (>16 years) with primary symptomatic varicose veins

• Intervention: endovenous ablation (EVLA or RFA)

• Comparator: Conventional open surgery and vein stripping

• Language: English
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• Search period: from January 2007 onward (as with the search for the T-section) 

Exclusion criteria: 

• Abstracts, case studies, narrative reviews, letters, and editorials 

• Studies that reported the cost and outcomes of only one strategy (without a comparator) 

Outcomes of interest 
• Costs per unit outcome achieved 

• Cost per quality adjusted life years (QALYs) 

• Costs per patient 

• QALYs 

• Other health outcomes 

Quality assessment 
A formal quality assessment of economic studies was conducted with the Quality of Health 
Economic Studies (QHES) instrument1. The QHES instrument was designed to evaluate the 
reporting and methodological quality of health economic analyses including cost-minimization, cost-
effectiveness, and cost-utility analyses. It includes a weighted scoring system that yields a summative 
index of quality. The quality index ranges from 0 to 100 with a score of 75 or greater indicating 
acceptable quality. 

Data Extraction 
Data extracted from studies include study objective, health interventions under investigation, cost 
components, health outcome measures, results, and conclusions. In some instances, average costs 
per procedure were not provided and these were calculated based on the reported data when 
appropriate. 

Economic Analysis 
Economic evaluation 
A CEA is an analytic approach for contrasting the incremental health benefits with the incremental 
resource expenditures associated with competing health technologies. A cohort simulation model 
was developed to determine from a payers perspective, the cost effectiveness of three alternative 
treatment strategies for symptomatic varicose veins. All analysis were conducted using Microsoft 
Excel 2010 and TreeAge Pro 2010 (TREEAGE software Inc; Williamstown, MA). 

Treatment strategy 
There were three alternative treatment strategies evaluated: 

1. Conventional open surgery using ligation and stripping (Figure E.1) conducted in a hospital 
outpatient setting. Although there are exceptions, patients that have surgeries conducted in 
an inpatient hospital setting are generally not suitable candidates for EVLA or RFA. Hence 
the comparative analysis focuses on conventional open surgery procedures conducted in an 
outpatient setting as these patients are deemed to be the primary suitable candidates for 
EVLA or RFA. 
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2. EVLA (Figure E.2) conducted in a NHSF. 

3. RFA (Figure E.2) conducted in a NHSF. 

The care pathway shown in Figures E.1 and E.2 were developed in consultation with the expert 
advisory committee. While it is acknowledged that in actual clinical practice there will be variations 
to the care pathways shown, the pathways included in this analysis were determined to be a suitable 
representation for the typical case. 

Figure E.1: Clinical pathway and resources used for surgery 
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Surgery 

Post op check at 2 to 6 weeks  
Ultrasound assessment at 3 months  

Yes 
 

Resources used 
 

• Setting:  
o inpatient/outpatient OR* 

• Resources:  
o Facility 
o Labour  

 surgeon 
 surgical nurse 
 anaesthetist 

o Follow-up physician visit 
o Doppler ultrasound (for post-

op assessment only) 
• Time Horizon: 3 years 
 
*: AH data showed that 
approximately 13% surgery was 
conducted in inpatient OR, and other 
87% in outpatient OR. In the base 
case analysis, hospital costs were 
estimated based on overall patients 
in inpatient and outpatient OR. 
However, the cost based on 
outpatient was considered in a 
scenario analysis. 
§: Primary failure is failure to 
completely abolish reflux in the axial 
vein (refer to Table T.3 for detailed 
definition). 
†: Personal communication, Dr. 
Ronald St. Germaine 
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Figure E.2: Clinical pathway and resources used for EVLA/RFA 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 

 

Markov model 
Figure E.3 shows the cost effectiveness simulation model based on the three alternative treatment 
strategies. There are three main states in the model including treatment success, failure (requiring 
major re-intervention) and maintenance therapy. The time horizon adopted for the analysis 
considered costs from initial procedure to three years post operation. A time horizon of 3 years was 
adopted because patients typically do not return with symptoms requiring major retreatment (i.e. 
surgery, EVLA or RFA) after 3 years (personal communication, Dr. Ronald St. Germaine, 
December 10, 2012 at IHE). Each cycle in the model represents 1 year. Each year, probabilities for 
treatment outcome, failure and maintenance therapy are applied which dictate how patients flow 
through the model. Hence based on the characteristics of each treatment strategy a different set of 
costs and outcomes will be generated forming the basis of the comparative analysis. 
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Figure E.3: Markov model of a treatment strategy 

 
Model inputs 
Probabilities 
Probability inputs associated with each treatment strategy were obtained from the literature (Table 
E.1). Inputs for which could not be informed by the literature were derived from the EAG. It is 
important to note that for the strategies incorporating EVLA or RFA, there was no data to inform 
the proportion of failures that would be treated with EVLA or RFA and were assumed to be 
distributed equally in the base analysis. 

Table E.1: Clinical and QoL data inputs 

Parameter Mean Range Distribution Source 
Failure rate of surgery§ 0.033  0.02 0.045 Beta Siribumrungwong2 

RR, EVLA vs. surgery* 1.5 0.7 3 Lognormal Siribumrungwong2 

RR, RFA vs. surgery* 1.3 0.7 2.4 Lognormal Siribumrungwong2 

AVVSS, pre-treatment** 14.02 9.49 19.16 Triangular Darwood3 

AVVSS, 1 yr post-surgery** 3.89 0 10.29 Triangular Darwood3 

AVVSS MD of EVLA or RFA vs. 
surgery* -0.2 -0.93 0.62 Triangular Siribumrungwong2 

%, FS maintenance† 0.6 
   

EAG 

Rate, retreat using EVLA†† 0.5  0 1   Assumption 

Note: 
§: treatment failure is failure to completely abolish reflux in the axial vein (refer to Table T.3 for detailed 
definition); *: range is based on 95% CI; **: range is based on IQR; ¶: based on expert’s opinion; †: % of 
patients receiving maintenance using foam sclerotherapy; ††: % of retreatment using EVLA over RFA; 
QoL: quality of life; RR: relative risk; AVVSS: Aberdeen Varicose Vein Severity Score; FS: foam 
sclerotherapy; IQR: Interquartile range 
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Costs 
Health service resources included in the analysis is shown in Table E.2 and reflects 2012 Canadian 
dollars. Given that costs occur over 1 year period, discounting was applied with an annual rate of 
5%.2 As previously stated the CEA adopted a payer perspective and considered direct medical 
service costs to the Alberta health system. 

Cost data for conventional open surgery were obtained from two provincial administrative databases. 
Physician Claims database provided data related to billing services to physicians for conducting the 
surgical procedure. Billing codes related to the procedure were used to estimate the average 
physician cost. Note that the estimated average physician cost of surgery was also used to estimate 
the physician fees associated with EVLA or RFA. 

The Ambulatory Care Classification System (ACCS) database provided data on outpatient hospital 
services for surgery. The ACCS contains patient specific cost information including drug and supply 
costs, and functional centre direct costs (salaries, medical, and surgical supplies) and indirect costs 
(e.g. facilities management, registration, patient food services, and health records). These costs were 
estimated by identifying surgical cases contained in the data sets using the Canadian Classification of 
Health Interventions (CCI) codes. Facility costs associated with EVLA or RFA were obtained from 
data provided by the EAG (Appendix E.2). See Appendix E.3 for CCI codes, international 
classification of diseases (ICD) codes and physician claim codes used. 

Table E.2: Cost inputs (2012$) 
Item Mean SD Distribution Source 

EVLA* $1,866.98 596.08§ Gamma EAG 
RFA* $2,180.18** 596.08§ Gamma EAG 
Outpatient surgery $1961.83 596.08 Gamma AH data 
Doppler ultrasound $356.47 259.00 Gamma AH4 
Physician† $842.97 404.02 Gamma AH data 
Foam sclerotherapy $42.68 4.31 Gamma AH data 
Ligation with EVLA/RFA $300.00 30.61 Gamma EAG 
Follow up visit $39.94 7.96 Gamma AH data 
Note: 

¶: all costs are adjusted to 2012 using Alberta consumer price index (CPI). 
*: Hospital costs of EVLA and RFA include procedure, overhead, administration, ultrasound and laser/radiofrequency kit. A 
breakdown of the cost is presented in Appendix E.2.  
**: Note that costs provided by the EAG reflect the costs per leg. These were converted to a per-patient cost using information 
from AH data. Based on AH data, outpatient costs was $1,895.00 per patient (all leg procedures) and $1,691 for one leg 
procedures, indicating 1.12 times higher per-patient cost versus one leg procedures (Appendix E.2). 
§: standard deviation for EVLA/RFA is assumed to be same as that of surgery
†: Surgeon cost for EVLA/RFA is assumed to be same as that of ligation with stripping 

Effectiveness 
Effectiveness was quantified using two measures. The first was defining effectiveness as the number 
of symptom free years. The second was defining effectiveness using the Aberdeen Varicose Vein 
Severity Score (AVVSS). The AVVSS is an instrument used to measure the health related quality of 

2 If costs and/or outcomes are considered over a period of more than a year and/or the timing of costs and outcomes 
differ between alternatives then it is necessary to discount costs and outcomes to a common current value. 
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life for patients with varicose veins. Targeted domains include physical symptoms, pain, ankle 
oedema, ulcers, compression therapy use and the effect on daily activities. Scores on the instrument 
range between 0 and 100 with 0 indicating no effect with 100 indicating severe effect. Both measures 
of effectiveness were discounted at a rate of 5%. 

Criteria for cost-effectiveness 
The criteria for concluding that an alternative is cost-effective are as follows: 

1. Alternatives that are both more costly and less effective compared to other alternatives are 
dominated and are considered NOT cost-effective. These are eliminated from further 
consideration. 

2. Alternatives that are less costly and more effective compared to other alternatives are 
dominant and are considered cost-effective. These are included for further consideration. 

3. Alternatives that are both more costly and more effective (or less costly and less effective) 
are not dominant and their cost-effectiveness is uncertain: 

a. Within these alternatives there can be a situation of extended dominance. That is, 
among these alternatives there are some alternatives that are more cost efficient than 
others. Alternatives that are dominated by extension are not considered cost-
effective and are excluded from further consideration. 

b. For the remaining alternatives that are not dominated by extension, cost-
effectiveness is dependent on whether decision-makers deem the additional 
effectiveness to be worth the additional costs referred to as the cost effectiveness 
threshold. 

Sensitivity analysis 
It is important to provide information regarding the degree of variability in potential costs and 
effectiveness when using different values for model inputs (i.e. parameter uncertainty). Therefore, a 
probabilistic sensitivity analysis was conducted using 10,000 Monte Carlo simulations based on the 
ranges and distributions listed in Tables E.1 through E.2.  

A scenario analysis was conducted to determine the impact on the cost effectiveness results by 
varying the proportion of EVLA versus RFA for the treatment of failures in the model. 

Budget impact analysis (BIA) 
The BIA was conducted to assess the cost impact of replacing eligible surgical procedures with 
EVLA or RFA and covering current EVLA or RFA procedures being conducted in private settings. 
Data estimating the number of eligible surgical patients for EVLA or RFA (i.e. observed demand) 
were extracted from the ACCS for surgical procedures conducted as an outpatient procedure. Data 
was extracted based on the CCI code and ICD code (see Appendix E.3). Data estimating the 
number of endovenous ablation procedures being conducted in private settings was provided by the 
EAG. See Appendix E.6 for calculations. The analysis also included the costs for retreatment 
associated with failures. All cost inputs applied in the BIA model were identical to those shown in 
Table E.3. 
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RESULTS 
Review of Economic Studies 
Study characteristics 
The literature search identified 233 citations. After reviewing the titles and abstracts, 11 were 
retrieved for detailed full-text review. Of the 11 studies, four met the inclusion criteria. See 
Appendix E.4 for data extraction from included studies and Appendix E.5 for the quality assessment 
scores of included studies. One study was a cost-utility analysis and three were cost-minimization 
analyses. All the reports were conducted from the Ministry of Health or National Health Service 
(NHS) perspective. 

Quality of the evidence 
Of the four reports, only one5 received a score below the quality threshold of 75 points (it received a 
score of 70). The scores of the remaining three studies ranged from 77 to 96. All reports but one6 
were considered to have inadequately described the direction and magnitude of potential biases. All 
reports but one7 inadequately addressed parameter uncertainty through statistical analysis to address 
random events as well and sensitivity analysis to cover a range of assumptions. 

Evidence from published economic studies 
Cost-effectiveness analysis 
Gohel et al.7 compared the cost and quality-adjusted life years (QALYs) of eight strategies for the 
treatment of primary great saphenous varicose veins: conservative care (no surgery), surgical vein 
ligation and stripping (inpatient or day case), ultrasound-guided foam sclerotherapy (day case), 
EVLA, and RFA (both office and day case). The analysis adopted the NHS perspective and a time 
horizon of 5 years. The effectiveness outcome was QALY. Estimates for the effectiveness of 
treatments were obtained from published randomized studies; health-related quality of life was 
measured using the EQ-5D index. The authors considered only direct costs; cost values were 
obtained from published NHS healthcare resource group tariffs and device manufacturers. 
Parameter uncertainty was explored using sensitivity analysis and Monte Carlo simulation. 

The results showed that QALYs gained over 5 years ranged from 3.522 for conservative treatment 
to 3.958 for RFA under general anaesthetic. The total procedural costs over 5 years ranged from 
£429 for UGSF (local anesthetic) to £2000 for in-patient surgery. The incremental cost-effectiveness 
ratio (ICER) for UGSF (vs. conservative care), EVLA (vs. UGSF), and RFA (vs. EVLA) were 
£1366, £5799, £17,350 per QALY respectively. The ICER for day-case surgery was £19,012 
compared with RFA. Other strategies were dominated or were not considered cost-effective at a 
threshold of £20,000/QALY. The authors concluded that either EVLA or RFA, performed under 
local/tumescent anaesthesia in an outpatient or office-based setting, or day-case traditional GSV 
surgery were likely to be cost-effective strategies for the treatment of primary GSV reflux at a cost-
effectiveness threshold of £20,000/QALY. The report had a QHES rating of 97. 

Cost minimization analysis 
The Medical Advisory Secretariat (MAS) of Ontario8 compared the cost of RFA with conventional 
open surgery and vein stripping. The analysis adopted a health care system perspective and a 
considered the time directly associated with the interventions. The authors considered the costs of 
hospital, physician, and RFA disposables and generator. The resources used and costs were 
estimated by a vascular surgeon, from the Ontario Case Costing Initiative data set, and information 
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from the equipment manufacturer. In calculating procedural cost for RFA, it was assumed that 
hospital and physician service fees were the same as for surgery. This assumption was addressed 
through one-way sensitivity analysis reducing hospital-related costs for RFA by 40%. The results 
showed that the unit hospital and physician cost of vein stripping was $1799.79 and $1356.20 (not 
including RFA disposables and generator) for RFA. Based on the results of a systematic review, the 
authors concluded that RFA is comparable in clinical benefits to conventional open surgery; 
however, RFA has the upfront cost of the generator and cost per case of disposables, but does not 
require an operating theatre, anesthetist, and surgical assistant fees. The report had a QHES rating 
of 77. 

The MAS Ontario5 compared the cost of EVLA with vein stripping surgery for patients with 
primary varicose veins. The analysis adopted a health care system perspective and considered the 
time directly associated with the interventions (no discount applicable). Based on the results of a 
systematic review, the authors concluded that EVLA and conventional open surgery were 
comparable in clinical benefits. The authors considered only direct costs, which were estimated by a 
vascular surgeon and interventional radiologist using a standard resource utilization questionnaire 
and from the Ontario Case Costing Initiative data set. In calculating procedural cost for EVLA, it 
was assumed that hospital and physician service fees were the same as for surgery. Uncertainty in 
resource use was addressed through one-way sensitivity analysis varying hospital-related costs. The 
results showed that the unit cost of conventional open surgery was $1799 and $2025 for EVLA 
(including cost of laser machine and disposables). The report had a QHES quality rating of 70. 

The Medical Services Advisory Committee (MSAC) of Australia6 compared the cost of EVLA with 
conventional open surgery for the treatment of primary varicose veins in unilaterally affected legs. 
The analysis adopted a health care system perspective and considered people currently in the 
workforce. Based on the results of a systematic review conducted by the authors, EVLA was 
considered at least as effective as conventional open surgery and stripping with potentially reduced 
short-term post-operative pain and faster resumption of normal activities. The authors considered 
direct costs only. Cost parameters were estimated using Australian data currently available at the 
time of the assessment. The cost of patient time was included in the sensitivity analysis. The cost of 
sclerotherapy after EVLA or ligation and stripping adds to the incremental cost of EVLA, which 
was considered more frequently needed after EVLA than surgery (1.5 session post-EVLA vs. 0.2 
sessions post-surgery). Uncertainty regarding the capital costs was addressed through a sensitivity 
analysis that varied both initial purchase price, number of procedures per year, and lifetime of 
equipment. The results showed that EVLA has an incremental cost per patient of -$171. EVLA has 
additional costs in procedural fees, capital costs (EVLA equipment and consumables), and duplex 
imaging; however, these costs were offset by reduced staffing costs and savings in cost of day 
surgery. The authors concluded that EVLA is at least as safe, effective, and cost-effective as junction 
ligation and vein stripping. The report had a QHES quality rating of 95. 

Summary 
The literature search identified only one cost-utility analysis7 that compared conventional open 
surgery with endovenous ablation techniques for varicose veins. The results of the evaluation 
indicated that, when compared with conventional open surgery or EVLA, RFA was associated with 
increased benefit at increased cost. However EVLA or RFA were likely not cost effective given that 
the probability that either EVLA or RFA were cost-effective at a QALY threshold of £20,000, was 
0.35 and 0.24, respectively. However, the authors noted that all results of the analysis were highly 
uncertain. The results of the cost-minimization studies5,6,8 (which assumed no difference in 
effectiveness and safety between surgery and endovenous ablation), showed that the costs for EVLA 
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were slightly lower than those for surgery, while the costs for RFA were slightly higher than those 
for surgery. However, these results did not consider the costs of the EVLA or RFA equipment and 
disposables. Further, because the results of the included studies reflected the costs of hospital-based 
procedures, the results are unlikely to reflect the costs incurred in Alberta, where endovenous 
ablation is conducted almost entirely in a NHSF. 

Economic Analysis 
Economic evaluation 
Table E.3 presents the results of the cost-effectiveness analysis. The treatment strategy associated 
with the lowest cost was EVLA followed by conventional open surgery and RFA. The strategy 
associated with the highest symptom free year was EVLA followed by conventional open surgery 
and RFA. In terms of quality of life, RFA was associated with the highest quality of life according to 
the AVVSS followed by EVLA and conventional open surgery.  

When contrasting costs and outcomes, compared to conventional open surgery EVLA is less costly 
and less effective but the differences in costs and outcomes are considered not meaningfully 
important (economically or clinically). Compared to conventional open surgery or EVLA, 
differences in outcome for RFA are considered not clinically important but costs are approximately 
$274 greater. 

Table E.3: Total costs, health outcomes, and cost-effectiveness 
Eligible patients are those who have surgery on one or two legs in an outpatient setting 

Cost and health outcomes 

Procedure Cost SFY AVVSS 

EVLA $3387.57 2.93 11.79 

Conventional Open Surgery $3390.65 2.95 12.14 

RFA $3664.53 2.94 11.70 
Incremental Cost-effectiveness 

Procedure ∆Cost ∆SFY ∆AVVSS 
ICER1 
(SFY) 

ICER2 
(AVVSS) 

RFA vs. Conventional Open Surgery $273.88 -0.01 -0.44 
RFA 
dominated $622.45 

EVLA vs. Conventional Open Surgery -$3.08 -0.02 -0.35 $154.00 Equivalent 

RFA vs. EVLA $276.96 0.01 -0.09 $27,696.00 $3077.33 
Note. Lower values on the AVVSS indicate higher health related quality of life. 

Sensitivity analysis 
Probabilistic sensitivity analysis 
Figures E.4 to E.9 show the scatter plots based on 10,000 Monte Carlo simulations of incremental 
costs and effectiveness. When effectiveness is defined using the AVVSS, compared to conventional 
open surgery, 42% and 31% of the simulated costs and outcomes showed that EVLA and RFA were 
more costly and more effective, respectively (Figures E.4 and E.5). Compared to EVLA, 38% of the 
simulated costs and outcomes showed that RFA is more costly and more effective (Figure E.6). 

When effectiveness is defined as SFY, compared to conventional open surgery, 51% and 44% of the 
simulated costs and outcomes showed that EVLA and RFA were more costly and less effective, 
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respectively (Figures E.7 and E.8). Compared to EVLA, 36% of the simulated costs and outcomes 
showed that RFA is more costly and more effective (Figure E.9). 

Figure E.4: Incremental cost-effectiveness, EVLA vs. conventional open surgery 

 
Note: Lower scores on the AVVSS indicate a higher health related quality of life 

Figure E.5: Incremental cost-effectiveness, RFA vs. conventional open surgery 

 
Note: Lower scores on the AVVSS indicate a higher health related quality of life 
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Figure E.6: Incremental cost-effectiveness, RFA vs. EVLA 

 
Note: Lower scores on the AVVSS indicate a higher health related quality of life 

Figure E.7: Incremental cost-effectiveness, EVLA vs. surgery 
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Figure E.8: Incremental cost-effectiveness, RFA vs. surgery 

 
Figure E.9: Incremental cost-effectiveness, RFA v. EVLA 

 

 
Endovenous ablation interventions for symptomatic varicose veins of the legs – September 2014 107 



 

Scenario analyses 
The results of the sensitivity analysis when varying the proportion of EVLA and RFA that are 
conducted for treatment failures are shown in Tables E.4 and E.5. These results indicate that the 
study findings are not sensitivity to varying assumptions regarding treatment failures. 

Table E.4: Results of one-way sensitivity analysis by varying ratio of using EVLA 
 vs. RFA for re-treatment, effectiveness defined as AVVSS 

Ratio EVLA STRATEGY COST EFF INCRCOST INCREFF ICER 

0 Surgery $3397.11       12.14        

0 EVLA $3397.82       11.84  $0.72 -0.31 -$2.34 

0 RFA $3673.28       11.72  $276.17 -0.42 -$659.17 

0.25 EVLA $3392.71       11.84        

0.25 Surgery $3393.88       12.14  $1.18 0.31 $3.84 

0.25 RFA $3668.91       11.72  $275.03 -0.42 -$656.82 

0.5 EVLA $3387.57       11.84        

0.5 Surgery $3390.65       12.14  $3.08 0.31 $10.06 

0.5 RFA $3664.53       11.73  $273.88 -0.42 -$654.46 

0.75 EVLA $3382.42       11.84        

0.75 Surgery $3387.41       12.14  $4.99 0.31 $16.32 

0.75 RFA $3660.13       11.73  $272.72 -0.42 -$652.08 

1 EVLA $3377.26       11.84        

1 Surgery $3384.16       12.15  $6.90 0.31 $22.60 

1 RFA $3655.73       11.73  $271.56 -0.42 -$649.70 
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Table E.5: Results of one-way sensitivity analysis by varying ratio of using EVLA 
 vs. RFA for re-treatment, effectiveness defined as SFY 

Ratio EVLA STRATEGY COST EFF INCRCOST INCREFF Dominance 

0 Surgery $3397.11        2.95        

0 EVLA $3397.82        2.93  $0.72 -0.03 (Dominated) 

0 RFA $3673.28        2.94  $276.17 -0.02 (Dominated) 

0.25 EVLA $3392.71        2.93  $0.00 0.00   

0.25 Surgery $3393.88        2.95  $1.18 0.03   

0.25 RFA $3668.91        2.94  $275.03 -0.02 (Dominated) 

0.5 EVLA $3387.57        2.93  $0.00 0.00   

0.5 Surgery $3390.65        2.95  $3.08 0.03   

0.5 RFA $3664.53        2.94  $273.88 -0.02 (Dominated) 

0.75 EVLA $3382.42        2.93  $0.00 0.00   

0.75 Surgery $3387.41        2.95  $4.99 0.03   

0.75 RFA $3660.13        2.94  $272.72 -0.02 (Dominated) 

1 EVLA $3377.26        2.93  $0.00 0.00   

1 Surgery $3384.16        2.95  $6.90 0.03   

1 RFA $3655.73        2.94  $271.56 -0.02 (Dominated) 

Budget impact analysis 
Table E.6 shows the number of surgical procedures conducted in Alberta publicly funded hospitals 
from 2007 to 2012. There were approximately 496 surgical procedures that are eligible for EVLA or 
RFA. There are also approximately 900 EVLA/RFA procedures being conducted in private clinics 
and potentially up to 1,200 when factoring the potential increased demand.  Table E.7 shows the 
resulting budget impact (refer to Appendix E.6 for details). 

Table E.6: Number of patients undertaking ligation with stripping for varicose 
veins 

Setting 
# of patients receiving surgery 

2007 2008 2009 2010 2011 2012 Avg Retreat Total 

Outpatient (all legs) 500 569 441 440 506 427 481 15 496 
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Table E.7: Budget impact 

 
Budget impact 

considering extra 
patients* 

Total budget impact 

Scenarios Number of 
Patients 

Budget 
Impact 

900 extra 
Patients 

1200 extra 
Patients 

900 extra 
Patients 

1200 extra 
Patients 

1 Only replace 
surgeries 
conducted in an 
outpatient setting 
with EVLA 

496 ($1488) $3,048,300 $4,064,400 $3,046,812 $4,062,912 

2 Only replace 
surgeries 
conducted in an 
outpatient setting 
with RFA 

496 $135,904 $3,297,600 $4,396,800 $3,433,504 $4,532,704 

*: 900 EVLA or RFA procedures are currently being conducted in private clinics (personal communication, 
EAG, May 6, 2014). 

Sensitivity analysis 
Figures E.10 and E.11 show the results of the sensitivity analysis examining the degree to which 
different estimates for model parameters affect the budget impact. Relative risk of primary failure 
and probability of primary failure after L/S were identified as the top drivers to the budget impact. 

Figure E.10: Cost difference between surgery and EVLA 
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Figure E.11: Cost difference between surgery and RFA 

 
 

DISCUSSION 
The objective of the economic analysis was to determine the cost effectiveness and budget impact of 
EVLA/RFA compared to conventional open surgery for symptomatic varicose veins due to reflux. 
The literature search identified only one economic evaluation7 that compared conventional open 
surgery with endovenous ablation techniques for varicose veins. The results of the evaluation 
indicated that, when compared with conventional open surgery or EVLA, RFA was associated with 
increased benefit at increased cost, though the cost-effectiveness of endoevenous ablation 
techniques were unlikely given that the probability that either EVLA or RFA were cost-effective at a 
QALY threshold of £20,000, was 0.35 and 0.24, respectively. However, the authors noted that all 
results of the analysis were highly uncertain. 

Cost Effectiveness and Budget Impact 
Results from the Alberta based CEA showed that outcomes between conventional open surgery, 
EVLA and RFA were small and likely not clinically significant. Consequently the cost effectiveness 
between EVLA, RFA and conventional open surgery may simplify down to costs. EVLA and 
conventional open surgery have comparable costs while RFA is approximately $274 more costly per 
procedure per patient. The sensitivity analysis results suggest that the cost effectiveness results are 
robust to varying model assumptions. 

There is approximately 496 annual patients who received surgery in an outpatient setting and up to 
1200 EVLA or RFA procedures that may be conducted in private clinics when factoring the 
potential increased demand. The budget impact to convert the 496 procedures into EVLA or RFA 
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and to cover the existing EVLA or RFA procedures in private clinics is approximately $4,062,912 or 
$4,532,704 respectively. 

The study findings should be examined in light of the following limitations 

1. Data related to facility costs for EVLA/RFA were obtained from private clinics. These costs
may not reflect the costs if these procedures were to be provided in the public sector.

2. The economic analysis was conducted from a payer’s perspective and therefore excludes
other measures of value such as lost productivity. There are studies that suggest that patients
return to their daily routines sooner with EVLA/RFA compared to surgery.

3. The analysis did not account for differences in adverse events between surgery and
EVLA/RFA. The review of clinical effectiveness found that conventional open surgery is
associated with higher risk of wound infection, paresthesia and hematoma than EVLA/RFA.
These costs were not accounted for in the cost of conventional open surgery due to
unavailability of data. However, the risk for these complications are low (e.g. wound
infection rate was 2% after surgery2).

4. Currently, the cost of EVLA or RFA for re-treating an initial treatment failure is not charged
to the patient. However, the analysis assumes that if EVLA or RFA were to be publicly
funded the cost associated with treatment failures would be charged to the public system.

CONCLUSION 
Given that health outcomes are not clinically significant and cost differences are small, the 
conservative interpretation is that 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. The budget impact of EVLA 
in Alberta is approximately $4,062,912 and $4,532,704 for RFA. 
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APPENDICES 
Appendix E.1: Search of the Economic Literature 
General information 
The literature search was conducted by the IHE Research Librarian. The search was limited to 
articles published in English between 2007 and August 2012. The search was developed and carried 
out prior to the study selection process. In addition to the strategy outlined below, reference lists of 
retrieved articles were reviewed for potential studies. Refer to Table T.A.1 for grey literature search 
strategy. 

Table E.A.1: Search strategy 
Database Edition or 

date searched 
Search Terms †† 

Databases 

The Cochrane Library 
http://www.thecochranelibrary.
com 
 
Including CRD databases and 
CDSR 

August 17, 
2012 

#1 MeSH descriptor Varicose Veins explode all trees  
#2 MeSH descriptor Venous Insufficiency explode all trees  
#3 (varicos* NEAR/3 vein*):ti,ab,kw or (varices OR 
varicosis):ti,ab,kw  
#4 (venous or vein* or saphenous) NEAR/3 (reflux OR 
incomp* or insuff* ti,ab,kw  
#5 cost* or economic*):ti,ab,kw 
#6 (#1 OR #2 OR #3 OR #4) AND 5 from 2007 to 2012 
 
(28 results) Cochrane 
(2 results) Dare 
(2 results) HTA 
(20 results) EED 

Central – OVID platform August 17, 
2012 

See Medline search below 
8 results 

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

August 17, 
2012 

1. exp Varicose Veins/ 
2. exp Venous Insufficiency/ 
3. ((varicos* adj3 vein*) or varices or varicosis).ti,ab. 
4. ((venous or vein* or saphenous) adj3 (reflux or incomp* or 
insuff* or ulcer*)).ti,ab. 
5. 1 or 2 or 3 or 4 
6. exp Varicose Veins/dh, dt, rt, su, th 
7. (evlt or laser*).mp. 
8. (evlp or evla).tw. 
9. Laser Coagulation/ 
10. laser therapy, low-level/ 
11. laser therapy/ 
12. Catheter Ablation/ 
13. ((radiofrequency adj2 ablation) or RFA or radiofrequency 
obliteration or radiofrequency energ*).tw. 
14. (VNUS* or (Closure* and radiofrequency)).tw. 
15. endovenous ablation.tw. 
16. Sclerotherapy/ 
17. exp Sclerosing Solutions/ 
18. (sclerotherap* or sclerosing* or sclerosant*).tw. 
19. Vascular Surgical Procedures/ 
20. ligation/ 
21. (strip* or ligat* or phlebect* or surgical or surger*).tw. 
22. or/7-21 
23. (5 and 22) or 6 
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24. exp "Costs and Cost Analysis"/ 
25. (cost-benefit or benefit-cost or cost effectiv* or cost utility 
or "cost of illness").tw. 
26. (cost minimization or cost minimisation or cost offset*).tw. 
27. ((economic or cost*) adj2 (evaluat* or analys* or study or 
studies or assess* or consequence*)).tw. 
28. Varicose Veins/ec [Economics] 
29. or/24-28 
30. 23 and 29 
31. limit 30 to (english language and yr="2007 -Current") 
 
73 results 

EMBASE – Ovid platform 
(Licensed resource) 

August 17, 
2012 

2012 Week 32 

1. varicosis/ or leg varicosis/ 
2. vein insufficiency/ or chronic vein insufficiency/ 
3. ((varicos* adj3 vein*) or varices or varicosis).tw. 
4. ((venous or vein* or saphenous) adj3 (reflux or incomp* or 
insuff* or ulcer*)).tw. 
5. 1 or 2 or 3 or 4 
6. varicosis/dt, rt, su, th [Drug Therapy, Radiotherapy, 
Surgery, Therapy] 
7. leg varicosis/dt, rt, su, th [Drug Therapy, Radiotherapy, 
Surgery, Therapy] 
8. vein insufficiency/dt, rt, su, th [Drug Therapy, 
Radiotherapy, Surgery, Therapy] 
9. or/6-8 
10. laser*.mp. 
11. (evlt or evlp or evla).tw. 
12. laser coagulation/ 
13. low level laser therapy/ 
14. laser surgery/ 
15. radiofrequency ablation/ 
16. ((radiofrequency adj2 ablation) or RFA or radiofrequency 
obliteration or radiofrequency energ*).tw. 
17. (VNUS* or (Closure* and radiofrequency)).tw. 
18. endovenous ablation.tw. 
19. exp sclerotherapy/ 
20. sclerosing agent/ 
21. (sclerotherap* or sclerosing* or sclerosant*).tw. 
22. vein surgery/ or phlebectomy/ or vein ligation/ or vein 
stripping/ 
23. (strip* or ligat* or phlebect*).tw. 
24. or/10-23 
25. (5 and 24) or 9 
26. exp economic evaluation/ 
27. cost/ 
28. health economics/ 
29. (cost-benefit or benefit-cost or cost effectiv* or cost utility 
or "cost of illness").tw. 
30. ((economic or cost*) adj2 (evaluat* or analys* or study or 
studies or assess* or consequence*)).tw. 
31. economic*.ti. 
32. (or/26-31) and 25 
33. limit 32 to (english language and yr="2007 -Current") 
 
120 results 

Web of Science  - ISI Platform 
(Licensed resource) 

August 17, 
2012 

TS=(varicose vein* OR varicosis OR varices OR ((venous 
OR vein) SAME (insuffic* or incomp*))) 
TS=(saphenous or lower limb* or lower extremit* or leg or calf 
or thigh) 
TS=(radiofrequency or RFA or ablation or ligat* or strip* or 
phlebect* or laser or evlt or evla or evlp or sclero* or surgery 
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or surgical) 
TI=(cost* or economic* or pay* or valuation) OR TS=(cost 
effectiveness OR cost benefit OR economic analys* or cost 
utility) 
#1 AND #2 AND #3 AND #4 AND Language=(English) 
 
29 results 

CINAHL – EBSCO Platform 
(Licensed Resource) 

August 17, 
2012 

(MH "Varicose Veins+")  
(MH "Venous Insufficiency")  
( (venous or vein* or saphenous) and (reflux or incomp* or 
insuff*)) OR ( varicose vein* or varices or varicosis) 
S1 or S2 or 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 
S5 AND S6  
cost* or economic* 
S6 and S7 Published Date from: 20070101-20121231; 
Language: English 
 
42 results 

 
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 
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Figure E.A.1: Selection of included studies 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Citations retrieved 
through electronic 
literature search 

N = 233 

Screened out 
N = 222 

Potentially relevant 
reports retrieved for full 

text assessment 
N = 11 

Excluded  
N = 7 
• Not economic evaluation (n = 3) 
• Not relevant intervention (n = 2) 
• Not relevant comparator (n = 2) 

Included studies 
N = 4  

Grey literature 
search/references 

No additional 
references 
identified 
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Appendix E.2: EDVA Procedure Costs 
Table E.A.2: EDVA procedure costs 

 
For each RFA per leg For each EVLA per leg 

Drape pack $28.75 
 

Central line kit $49.40 
 

Cortis - 2nd access $23.00 
 

Sterile surgical gown $7.28 
 

Sterile surgical gloves $2.38 
 

Face mask $0.75 
 

Ultrasound probe cover $8.69 
 

Sterile light handle $1.22 
 

Vnus catheter $620.00 $350 SINGLE USE 
Sterile u/s gel $3.00 Laser Fibre 
Klein pump tubing $15.00 

 
Iv tubing $3.04 

 
Iv catheter $2.20 

 
500 ml n/s (iv fluid) $2.81 

 
1l n/s (iv fluid) $2.74 

 
Spinal needle $2.66 

 
18g needles $0.21 

 
20cc syringe $0.90 

 
Blue pads $1.19 

 
Oxygen $12.00 

 
Oxygen tubing $0.75 

 
1% xylocaine with epi $9.00 

 
Fentanyl 300mg (3.93ea) $11.79 

 
Versed - 2(6.98ea) $13.90 

 
Chlorhexidine solution $0.59 

 
Diposable fee (tape<gloves<paper<swabs) $3.00 

 
(Steristrips<3cc syringe<4x4<mefix<2x2) 

  
Total= $826.25 for RFA $533.25 for EVLT 
Other costs 

  
Two rn's x 3 hrs ($35/hr) $210.00 

 
Reception/bookkeeper ($35/hr. $105.00 

 
Cleaning ($950.00/mont) = $47.50 

 
Rent ($2400/mth)= $80.00 

 
Insurance ($1900/yr)= $7.38 

 
Total= 449.88 449.88 
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Office costs 

  
Debit machine (25.00/mth) $0.83 

 
Phone line (75.00/mth) $2.50 

 
Fax line ($60.00/mth $2.00 

 
College license fee ($7500.00/yr) $21.00 

 
Total= 26.33 26.33 
Equipment - sedation 

  
Crash cart ($5000.00) 

  
Vital signs monitor - two ($5000.00 ea) 

  
Radiofrequency generator – two ($40000.00 ea) 

  
Klein pump - three ($2500.00 ea) - for local 
insertion   
Ultrasound - ($40,000.00) 

  
Battery packs - three 

  
 

$600.00 600 
Total= $1879.46 $1609.46 
Note: Data above were collected from a EAG member (Dr. Ronald St. Germaine, email communication) 
based on expenses in his clinic  

The following is the method converting cost per leg to cost per patient 

Step 1: total cost per leg (adjusted to 2012 using Alberta CPI) $1945.74 $1666.22 
Step2:                                              L/S outpatient cost, all legs $1895.00 

L/S outpatient cost, 1 leg $1691.22 
Ratio, costs of all legs higher than 1 leg 1.12 

Total cost per patient (1.12×step1) $2180.18 $1866.98 
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Appendix E.3: CCI, HSC, and ICD Codes 
Table E.A.3: CCI, HSC, and ICD codes used to identify patients and physician 

claims 

Code Description 

CCI code 

1KR87WM Stripping and ligation, varicose veins of leg 

3KR30 Ultrasound, veins of leg NEC 

HSC code 

50.4A Saphenous ligation 

50.4B Ligation and stripping of long saphenous vein 

50.4C Ligation and stripping of long and short saphenous veins 

50.4D Ligation and stripping of short saphenous vein 

50.4F Radical multiple ligation of incompetent communicating veins of lower leg 

51.92A  Injection of sclerosing agent or solution into vein, single injection 

51.92B  Injection of sclerosing agent or solution into vein, additional injection 

ICD-9/10 code 

I83 Varicose veins of lower extremities 

454 Varicose veins of lower extremities 

Note: CCI = Canadian Classification of Health Interventions; HSC = Health Services Code; ICD-9:  
International Statistical Classification of Diseases and Related Health Problems, 9th Revision; ICD-10:  
International Statistical Classification of Diseases and Related Health Problems, 10th Revision  
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Appendix E.4: Summarized Evidence From Selected Studies 
Study 
Country 

Gohel et al. (2010)7 
United Kingdom 

Evaluation type Cost-utility  

Perspective National health service 

Objective To evaluate the cost-effectiveness of 8 strategies  

Population  
Setting 

Symptomatic patients with primary unilateral great saphenous vein reflux 
Inpatient and outpatient 

Intervention Surgical vein stripping vs. USGF vs. EVLA vs. RFA 

Time horizon 
Discount rate 

5 years 
3.5% 

Currency 
Price year 

£ 
2009 

Outcomes measure health-related quality of life (QALY) measured by EQ-5D 

Cost components EVLA and RFA equipment, surgical theatre costs, nursing staff, consumables 
(laser fiber, catheters, sclerosant), physician fees, ultrasonography, additional 
sclerotherapy 

Results  

Outcomes Incremental QALY for procedures using local anaesthetic was 0.314 for UGSF vs. 
conservative treatment, 0.104 for UGSF vs. EVLA, and 0.0005 RFA vs. EVLA, 
0.007 for day surgery vs. RFA, and 0.007 for RFA under general anaesthetic vs. 
day surgery. 

Costs Total costs for procedures using local anaesthetic were £429 for UGSF, £1031 for 
EVLA, and £1110 for RFA. Day surgery had a cost of £1242. Procedures using 
general as aesthetic had total costs of £1951 for EVLA and £1964 for RFA. 
Inpatient surgery had a cost of £2000. 

Marginal Analysis UGSF had an ICER of £1366/QALY vs. conservative care. Using general 
anaesthetic, EVLA had an ICER of £5799/QALY vs. UGSF; RFA had an ICER of 
£17,350/QALY, and day-case surgery vs. RFA had an ICER of £19,012. Using 
general anaesthetic, RFA vs. day-case surgery had an ICER of £100,451/QALY. 

Conclusion Either EVLA or RFA, performed under local/tumescent anaesthesia in an 
outpatient or office-based setting, or day-case traditional GSV surgery were likely 
to be cost-effective strategies for the treatment of primary GSV reflux at a 
threshold of £20,000/QALY. 

Study 
Country 

Medical Advisory Secretariat (2011)8 
Ontario, Canada 

Evaluation type Cost minimization 

Perspective Provincial health ministry 

Objective To assess the difference in costs and resources used. 

Population  
Setting 

Patients with primary symptomatic varicose veins 
Inpatient and outpatient 

Intervention Conventional open surgery and vein stripping vs. RFA 
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Time Horizon 
Discount rate 

Short time (time directly associated with the interventions) 
Discount rate not applicable 

Currency 
Price year 

CAN$ 
Not stated 

Outcomes measure Not applicable 

Cost components Hospital charge, surgeon, anaesthetist, surgical assistant, generator, disposables 

Results  

Outcomes Not applicable 

Costs The average cost per case for surgical vein stripping was estimated to be $1,799. 
The average case cost for RFA was estimated to be $1,356, not including RF 
machine and associated disposables. The cost of machine, which has a lifespan 
of 5 years, was $27,500 and the disposables (catheter, sheath, guidewire) cost 
$673 per case.  

Marginal Analysis Not applicable 

Conclusion RFA has the extra upfront cost of the generator and cost per case for disposables 
but does not require an operating theater, anaesthetist and surgical assistant fees.  

Study 
Country 

Medical Advisory Secretariat 20105 
Ontario, Canada 

Evaluation type Cost minimization 

Perspective Provincial health ministry 

Objective To assess the difference in costs and resources used. 

Population  
Setting 

Patients with primary varicose veins 
Inpatient and outpatient 

Intervention Surgical ligation and vein stripping vs. EVLA 

Time Horizon 
Discount rate 

Short time (time directly associated with the interventions) 
Discount rate not applicable 

Currency 
Price year 

CAN$ 
Not stated 

Outcomes measure Not applicable 

Cost components Hospital, surgeon fee, surgical assistant fee, anaesthetist fee, and EVLA 
equipment 

Results  

Outcomes Not applicable 

Costs Average cost of EVLA estimated to be $2025. Average cost of surgery estimated 
to be $1799. 

Marginal Analysis Not applicable 

Conclusion ELT is comparable in clinical benefits to vein stripping surgery. It has the extra 
cost of the laser machine and disposables including laser fiber and catheters that 
need to be factored into the total cost per procedure, but it does not require an 
operating room, anaesthetist and surgical assistant fees. 
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Study 
Country 

Medical Services Advisory Committee (2008)6 
Australia 

Evaluation type Cost minimization 

Perspective Health ministry 

Objective To assess the difference in costs and resources used. 

Population and 
setting 

Patients with primary varicose veins in unilaterally affected legs. Cost of bilaterally 
affected legs not considered. 
Inpatient and outpatient 

Intervention Conventional open surgery and vein stripping vs. EVLA 

Time Horizon 
Discount rate 

1 year 
Not applicable 

Currency 
Price year 

AU$  
Price year not reported 

Outcomes measure Not applicable 

Cost components ELT equipment, maintenance, surgical theatre costs, nursing staff, consumables 
(laser fiber, catheters, vein stripper), physician fees, duplex imaging, additional 
sclerotherapy 

Results  

Outcomes Not applicable 

Costs The average cost of vein stripping was estimated to be AU$3314. The average 
cost of ELT was estimated to be AU$3143 (average costs calculated by reviewer). 

Marginal Analysis Not applicable 

Conclusion Receiving ELT rather than surgical vein stripping is associated with a modest cost 
saving of $171, despite ELT being associated with a higher procedural fee, capital 
cost of the ELT equipment, duplex ultrasound, additional sclerotherapy and 
disposable laser fibre and catheters. These costs are offset by reduced staffing 
costs and a saving in the cost of day surgery, as opposed to hospitalization. 
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Appendix E.5: QHES Instrument 

Questions 

QHES Scores 

To
ta

l s
co

re
 

G
oh

el
 

20
10

7  

M
A

S 
20

10
5  

M
A

S 
20

11
8  

M
SA

C
 

20
08

6  

1. Was the study objective presented in a 
clear, specific, and measurable manner? 7 7 7 7 7 

2. Were the perspective of the analysis 
(societal, third-party payer, etc.) and 
reasons for its selection stated? 

4 4 4 4 4 

3. Were variable estimates used in the 
analysis from the best available source (i.e., 
randomized control trial - best, expert 
opinion - worst)? 

8 8 4 4 8 

4. If estimates came from a subgroup 
analysis, were the groups pre-specified at 
the beginning of the study? 

1 1 1 1 1 

5. Was uncertainty handled by (1) statistical 
analysis to address random events, (2) 
sensitivity analysis to cover a range of 
assumptions? 

9 9 0 0 4 

6. Was incremental analysis performed 
between alternatives for resources and 
costs? 

6 6 6 6 6 

7. Was the methodology for data abstraction 
(including the value of health states and 
other benefits) stated? 

5 5 5 5 5 

8. Did the analytic horizon allow time for all 
relevant and important outcomes?  Were 
benefits and costs that went beyond 1 year 
discounted (3% to 5%) and justification 
given for the discount rate? 

7 7 3 7 7 

9. Was the measurement of costs appropriate 
and the methodology for the estimation of 
quantities and unit costs clearly described? 

8 8 8 8 8 

10. Were the primary outcome measure(s) for 
the economic evaluation clearly stated and 
did they include the major short-term, long-
term, and outcomes? 

6 6 3 6 6 

11. Were the health outcomes measures/scales 
valid and reliable? If previously tested valid 
and reliable measures were not available, 
was justification given for the 
measures/scales used? 

7 7 0 0 7 
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12. Were the economic model (including 
structure), study methods and analysis, and 
the components of the numerator and 
denominator displayed in a clear, 
transparent manner? 

8 8 8 8 8 

13. Were the choice of economic model, main 
assumptions, and limitations of the study 
stated and justified? 

7 7 7 7 7 

14. Did the author(s) explicitly discuss direction 
and magnitude of potential biases? 6 3 3 3 6 

15. Were the conclusions/recommendations of 
the study justified and based on the study 
results? 

8 8 8 8 8 

16. Was there a statement disclosing the 
source of funding for the study? 3 3 3 3 3 

  TOTAL POINTS 100 97 70 77 95 
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Appendix E.6: BIA Calculation 
# Item Result Source/Calculation 

Input 
1 Surgery cost $3390.00 From CEA analysis (Table E.3) 
2 EVLA cost $3387.00 From CEA analysis (Table E.3) 
3 RFA cost $3664.00 From CEA analysis (Table E.3) 
4 Number of patients 496 AH data 

5 900 extra patients* 900 Assumption based on expert opinions in 
private clinics 

6 1200 extra patients* 1200 Assumption based on expert opinions in 
private clinics 

Output, only replace surgeries conducted in an outpatient setting with RFA 
7 Budget Impact $135,904  (4)×[(3) - (1)] 

8 Budget impact considering 900 extra 
patients $3,297,600  (5)×(3) 

9 Budget impact considering 1200 
extra patients $4,396,800  (6)×(3) 

10 Total budget impact, 900 extra 
patients $3,433,504  (7) + (8) 

11 Total budget impact, 1200 extra 
patients $4,532,704  (7) + (9) 

Output, only replace surgeries conducted in an outpatient setting with EVLA 
12 Budget Impact ($1488) (4)×[(2) - (1)] 

13 Budget impact considering 900 extra 
patients $3,048,300  (5)×(2) 

14 Budget impact considering 1200 
extra patients $4,064,400  (6)×(2) 

15 Total budget impact, 900 extra 
patients $3,046,812  (12) + (13) 

16 Total budget impact, 1200 extra 
patients $4,062,912  (12) + (14) 

* 900 EVLA or RFA procedures are currently being conducted in private clinics (personal communication, 
EAG, May 6, 2014). 
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