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Objectives

• Describe the natural history of varicose veins
• Describe methods for assessing outcome for intervention for 

varicose veins
• Answer the question

overtreatundertreat
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OBJECTIVE 1—NATURAL HISTORY

• Current knowledge about the 
natural progression of venous 
disease is lacking
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C CLASS
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Telangiectasia (≤1mm)
C1
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Reticular Veins (>1mm--<3mm)
C1
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Varicose Veins (≥3mm)
C2
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Corona Phlebectatica (C3)
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Venous Eczema/Stasis Dermatitis (C4a)



Presenter name
Title
Date

Pigmentation (C4a)
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Atrophie Blanche (C4b)
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Lipodermatosclerosis (C4b)
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ULCERATION (C6)
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EPIDEMIOLOGIC STUDIES
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EPIDEMIOLOGIC 
STUDIES

• Bonn Vein Study

• 3072 (1722 women, 1350 men) 
participants b/t 18 and 79 yrs

• All participants answered a 
standardized questionnaire including 
the short-form health survey (36 items) 
(SF-36) quality of life questionnaire and 
standardized questions from the 
German health survey and were 
investigated clinically and by duplex 
sonography

• The complete CEAP classification was 
used for classification of the findings
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Bonn Vein Study
• 49.1% of the male and 62.1% of 

the female population had leg 
complaints related to the 
symptoms of venous diseases

• 14.8% of the population, 7.9% of 
the men, and 20.2% of the women, 
had leg swelling in the last four 
weeks
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Bonn Vein Study
• 9.6% of the population (13.6% men, 6.4% 

women) showed no signs of venous disorders 
(C0)

• 59.1% (58.4% men, 59.5% women) showed 
only telangiectasias or reticular veins (C1)

• In 14.3% (12.4% men, 15.8% women), 
varicose veins were present without edema or 
skin changes (C2)

• 13.4% (11.6% men, 14.9% women) had pitting 
edema (C3)

• 2.9% (3.1% men, 2.7% women) C4 with skin 
changes like eczema, pigmentation, or 
dermatoliposclerosis

• 0.6%, showed healed venous ulceration (C5) 
and active venous ulcers, 0.1% (C6). 
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Bonn Vein Study

• 1978 were observed for 6.6 years

• 31.8% of those with varicose veins 
(CEAP C2) developed CVI, equivalent to 
4.8% annually

• CEAP class C2 increased to higher C 
classes in 19.8% (nonsaphenous
varicose veins) and in 31.8% 
(saphenous varicose veins).

83.4% of C2 patients 
progressed
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EPIDEMIOLOGIC 
STUDIES

• Edinburg Vein Study (1994-96) 
• 1566 men and women 
• aged between 18 and 64 years, were asked to complete a 

standardized questionnaire and were investigated 
clinically and by duplex sonography

• 40% of the male and 32% of the female population had 
saphenous varicose veins

• More than 80% had telangiectasias or reticular veins
• Chronic venous insufficiency was found in 9% of the male 

and 7% of the female population
• significant increase in prevalence of chronic venous 

disease with age
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Natural 
History—

Edinburgh 
F/U

• 1566 adults at baseline, 880 f/u

• 334 had trunk varicose veins or CVI at 
baseline

• Mean follow-up was 13.4 (0.4) years 
• Progression was found in 193 (57.8%), 

equivalent to 4.3% annually
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Natural 
History—

Edinburgh 
F/U

• A definition of progression of CVD
• increase in grade of varicose veins or 

CVI
• development of CVI in those with 

varicose veins (or vice versa)
• change from unilateral to bilateral 

disease
• Presence of reflux was defined as 

retrograde flow ≥0.5 second
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193 
PROGRESSORS

• In 95 progressors (49.2%), disease 
became worse only in one leg, 
equally affecting right (47 legs) and 
left (48 legs)

• 59 (30.6%), progression occurred 
in both legs

• 39 (20.2%), unilateral disease 
became bilateral without worsening 
in the leg affected at baseline

• IF both varicose veins and CVI 
were particularly prone to 
progression, with 54 of 55 subjects 
affected 
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Natural History—Edinburgh F/U

72.6 % w/ VV 
progressed
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PROGRESSION:  
Varicose Veins vs CVI
• Among 270 baseline participants with only varicose veins, 

86 (31.9%) developed CVI, of whom 67 were C3, 19 were 
C4, and none had ulceration (2.4% annually)

• In 64 w/ baseline CVI, the CVI deteriorated in 22 (34.4%) 
• 17 progressed from C3 to C4
• 3 from C3 to C5
• 2 from C4 to C5-6 
• In 9 subjects with CVI and no varicose veins at 

baseline 
• 4 (44.4%) developed varicose veins during 

follow-up 
• The annual rate of progression of CVI was 2.6%
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Natural History—
Edinburgh F/U
• Overweight was assoc’d with ↑’d risk of CVI in those w/ 

VV (OR, 1.85; 95% CI, 1.10-3.12)
• Reflux in the superficial system ↑’d the likelihood of 

progression
• esp in combo w/ deep reflux (OR 2.57;95% CI, 1.55-

4.25)
• When located in SSV (OR, 4.73;95% CI, 1.37-16.39)

• 22 subjects with deep axial reflux (defined as continuous 
reflux in the femoral and popliteal veins or in the common 
femoral, femoral, and popliteal veins), progression was 
54.5% (OR, 4.48; 95% CI, 1.91-10.54)

• Reflux in only single deep venous segment did NOT 
increase risk of progression
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Natural 
History—
Edinburgh 
F/U

• 270 subjects w/ only varicose veins at 
baseline, 86 (31.9%) developed CVI, with the 
rate increasing consistently with age (P = .04)

• Almost all subjects (98%) with both varicose 
veins and CVI at baseline deteriorated

• Rate of Progression of chronic venous disease 
did NOT differ by gender or leg, BUT women 
more likely to progress

• FH of VV and hx of DVT increased risk
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OBJECTIVE 2—OUTCOME ASSESSMENT
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COMPRESSION THERAPY ALONE
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Venous clinical severity score 
(VCSS)

Max Score for VV =9
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Improvement in CEAP/VCSS with treatment



Presenter name
Title
Date

PATIENT REPORTED OUTCOMES (PRO)

• GENERIC
– SF36, SF12, SF6D,EuroQOL 5D-5L

• VENOUS SPECIFIC
– AAVQ
– VEINES-QOL/SYM
– CIVIQ 20
– SQOR-V
– VVSimQ
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Aberdeen 
Varicose Vein 
Questionnaire 
(AVVQ)
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VEINES-QOL/SYM 
QUESTIONNAIRE 

(Venous insufficiency 
epidemiological and 

economic study) 
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CIVIQ 20
(Chronic Venous 

Disease Quality of Life 
Questionnaire)
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SQOR-V 
(specific quality of 

life and outcome 
response-venous)
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VVSimQ
(Varicose Vein Symptom Questionnaire)
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SOCIETAL RECOMMENDATIONS FOR 
OUTCOMES
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Medicare DATA 2013-14

• Endovenous Ablations (EVA)
– accounted for 160,000 procedures in 2013

– 170,000 in 2014

– represents 1/3 of the total endovenous procedures performed in the 
United States during those years

– the volume of EVA procedures approaches the number of coronary 
artery bypass grafts (∼200,000) performed during this same period

– EVA is performed at 3x the rate of placement of either an IVCF or iliac 
stent, which both numbered approx 50,000/yr for 2013 and 2014
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REACTIV 
TRIAL (2006)

• Ablation vs Conservative 
Rx

• Sx improvement at 1 y w/ 
ablation

• Anatomic extent of VV 
decreased

• 52% of conservative 
cohort changed over to 
surgery over 3 y
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Prevalence/Cost of 
Venous Disease

• Approximately 20 million C2 patients in the 
United States 

• ↑’s w/ age
• Venous ulcer (C5 or C6), affects 1% of the 

adult population and has a major impact on 
socioeconomics

• Work disability from venous ulcers 
• estimated loss of 2 million work days/year
• is a cause of early retirement in >12% of 

workers
• $3 billion per year in the USA

• Health care system absorbs an estimated 
$2.5 billion expenditure on chronic 
wounds, of which venous ulcers represent 
the majority
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Cost
• American Venous Registry (2012)

• country's first attempt to collect real-
world data starting in 2012

• Data on >7000 procedures were 
collected

• >15% of patients with less than C2 
disease were being treated with an 
ablation procedure

• >30% of patients had undergone 
an ablation procedure without prior 
compression therapy

• a large proportion of patients did 
not receive compression stockings 
after treatment
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COST

• Retrospective claims database study 
using data from the Truven Health 
MarketScan database

• Adults w/ newly dx’d varicose veins b/t 
January 2008-June 2010

• Divided into 6 cohorts—followed for 2 yrs
• surveillance and compression therapy
• Surgery
• laser ablation
• radiofrequency ablation
• Sclerotherapy
• multiple therapies
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COST

• 144,098 patients met the study criteria
• 100,072 (69.5%) surveillance and/or 

compression therapy
• 14,007 (9.7%) received laser ablation
• 9125 (6.3%) received radiofrequency 

ablation
• 4778 (3.3%) received sclerotherapy
• 4851 (3.4%) had surgery
• 11,265 (7.8%) received multiple therapies. 
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COST
• 2-year follow-up period for the 

intervention grp
• 54.7% of patients received add’l interventional 

treatment (DOES NOT ACCT FOR POSSIBILITY 
OF CONTRALAT PROCEDURE—45.6%)

• same mode or a different mode from the 
initial treatment

• 30.1% had >1 postintervention claim for 
symptomatic varicose veins (not including 
additional procedures) at 8 weeks

• 44.2% had >1 postintervention claim for 
symptomatic varicose veins at 1 year after the 
initial interventional therapy

• Costs associated with varicose veins greatly 
decreased in all the intervention cohorts in 
the second year posttreatment, suggesting a 
long-term benefit
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TREATMENT C2

• Can present with a spectrum ranging from small asymptomatic 
varicose veins to very large painful varicosities 

• Duplex ultrasound examination will help identify the source of 
reflux

• By adding the VCSS component, one can get a better sense of 
how severe the C2 disease is
– VCSS ≥ 7 → TREATMENT
– VCSS ≤ 6 → CONSERVATIVE Rx
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SUMMARY

• C2 DISEASE DOES PROGRESS IN 73-83% AT APPROXIMATELY 4% 
ANNUALLY

• OUR METHODS FOR ASSESSING INTERVENTION RESULTS 
SHOULD INCLUDE VENOUS CLINICAL SEVERITY SCORE AND 
PATIENT REPORTED OUTCOMES

• IF 20 MILLION PEOPLE W/ C2  DISEASE AND ROUGHLY 200,000 
ABLATION PROCEDURES PER YEAR THEN 1% OF PATIENTS W/ 
VV ARE BEING TREATED ANNUALLY


