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Abstract
Introduction
Chronic venous insufficiency is a major cause of morbidity, and there is a paucity of data regarding its
epidemiology due to the lack of a central wound registry. In this study, we aimed to study the time for
healing of the ulcer and compliance with compression therapy (CT) following endovenous laser ablation
(EVLA) ± ultrasound-guided foam sclerotherapy (UGFS) along with CT in patients with chronic venous
ulcers.

Methods
This prospective observational study was conducted from January 2020 to June 2021 after obtaining
institutional ethical committee clearance. Patients with chronic venous ulcers (>six weeks to <six months
duration) were included in this study. Demographic details, venous duplex findings, and duration of

ulceration were noted. All patients underwent EVLA (Biolitec® 1470 nm) ± UGFS and CT. The patients were
followed up weekly till the healing of the ulcer, followed up at one month, three months, and then at six
monthly intervals to look for recurrence. Venous clinical severity score (VCSS) at presentation and follow-
up, compliance with CT, rate of ulcer healing at six months, and recurrence rates at two years of follow-up
were observed prospectively.

Results
The mean age of the study participants was 45.7±14.2 years, of which 42 (84%) were males. Ulcer size of <2
cm was present in 38%, 2-4 cm in 52%, and >4 cm in 10% of patients. A total of 38% of patients underwent
only EVLA, and EVLA+UGFS were done in 62% of participants. The healing rate at six months follow-up was
92%, with the average time taken being 2.55±1.38 months. Those who remained with an unhealed ulcer at
six months follow-up had an ulcer size of >5 cm and an age of >50 years. Ninety-six percent of the patients
were compliant with CT after an endovenous intervention. The recurrence rate at two years post-ablation
was 6%. VCSS was 19.66±3.23 at presentation and 5.5±2.82 at six months of follow-up.

Conclusion
Endovenous ablation of superficial venous reflux along with CT is associated with a shorter healing time of
venous ulcerations and reduced chances of recurrence. There is an improvement in VCSS score over the
period of six months follow-up.

Categories: Radiology, General Surgery
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Introduction
Chronic venous leg ulceration is the most severe manifestation of chronic venous insufficiency (CVI),
accounting for most cases of lower limb ulcerations. The American Venous Forum (AVF) defined venous
ulcerations as “a full-thickness defect of the skin, most frequently in the ankle region, that fails to heal
spontaneously and is sustained by chronic venous disease, which is based on duplex ultrasound testing” [1].
The prevalence of venous ulcerations among adults aged between 18 and 64 years was around 1%, with
prevalence increasing with age [2]. Venous ulcerations show difficulty in healing and are a leading cause of
morbidity, leading to lost productivity at a young age and increased impairment in the elderly. Its treatment
is expensive, leading to a substantial economic burden on the healthcare system [3]. It was shown that the
key determinants in the healing of venous ulcers are location, duration, and the area around the ulcer [4].

Minimally invasive procedures like endovenous laser ablation (EVLA), radiofrequency ablation (RFA), and
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ultrasound-guided foam sclerotherapy (UGFS) have largely replaced traditional surgeries in treating CVI. The
AVF and the Society for Vascular Surgeons (SVS) have recommended that EVLA and RFA be equally safe and
effective [5]. Patient education and compression therapy play a vital role in preventing recurrence [6].
Various studies have shown early intervention, along with compression therapy, showed higher healing
rates and decreased recurrence compared to compression therapy alone [7,8]. The data regarding the healing
patterns of chronic venous ulcers in the Indian population are limited. Hence, we conducted this study to
assess the time for healing of the ulcer and compliance with compression therapy following EVLA±UGFS
along with compression therapy in patients with chronic venous ulcers in the Indian subcontinent.

Materials And Methods
This prospective observational study was conducted from January 2020 to June 2021 at a tertiary care center
in Northern India after obtaining institutional ethical committee clearance (#NK/5907/MS/040). Written
informed consent is obtained from all the study participants. Patients with chronic venous ulcers (>six weeks
to <six months duration) were included in this study. Patients with a presence or history of deep vein
thrombosis (DVT), ankle-brachial index (ABI) less than 0.8, and age less than 18 years were excluded. The
demographic profiles and the comorbidities of the study participants were noted during their initial visit to
the clinic. All underwent clinical examination to look for the characteristics of the ulcer and the area
surrounding it. The venous duplex examination was done to look for reflux in the superficial venous system,
deep venous system, or the perforators and to rule out DVT. All the patients underwent EVLA (Biolitec® 1470
nm) ± UGFS and compression therapy. For the saphenofemoral junction incompetence, ablation of the great
saphenous vein was done, and for saphenopopliteal junction incompetence, the short saphenous vein was
ablated. A 0.5% sodium tetradecyl sulfate was used as a sclerosant, and foam was created using air and
sclerosant in a 1:4 ratio by the Tessari method. The time from the onset of the ulcer to the intervention was
noted. The patients were followed up weekly till the healing of the ulcer, followed up at one month, three
months, and then at six monthly intervals to look for recurrence. The mean duration for the healing of the
ulcer and the recurrence rates at one year and two years of follow-up were assessed. Venous clinical severity
score (VCSS) was used to determine the response to the treatment (see Appendix). It was calculated at the
time of presentation and one month, three months, and six months after the intervention. The compression
therapy was continued after healing in all the patients, and compliance with the compression therapy was
noted. The data regarding the study participants was maintained in an electronic case record form.

Statistical analysis was done using Microsoft Excel and Statistical Package for the Social Sciences (SPSS)
software version 23 (Chicago, IL: IBM Corp.). All quantitative variables were described with measures of
central tendency (mean and median) and measures of dispersion (standard deviation and standard error).
Categorical variables were expressed as frequencies and proportions.

Results
A total of 50 patients were included in this study. The median age was 44 years. Demographic profile,
comorbidities, and clinical presentation are shown in Table 1. A total of 84% were males, and 30% were
smokers. The ulcers were present more on the left lower limb than on the right (54% vs. 46%). The majority
of the ulcers were presented in the gaiter’s area (in the anterior part of the leg between the knee and
malleoli), and the frequency of distribution of ulcers at various sites is shown in Figure 1. The mean duration
of the ulcer till intervention was 3.9±2.3 months, and a majority of the ulcers had a size between 2 and 4 cm
(52%).

2023 Uttaray et al. Cureus 15(1): e33406. DOI 10.7759/cureus.33406 2 of 8

javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)


Parameter N (%)

Sex
Male 42 (84%)

Female 8 (16%)

Comorbidities

Smoking 15 (30%)

Hypertension 13 (26%)

Diabetes mellitus 10 (20%)

Coronary artery disease 4 (8%)

Clinical presentation

History of prolonged standing 41 (82%)

Pain in the affected limb 33 (66%)

Edema 37 (74%0

Lipodermatosclerosis 32 (64%)

Ulcer size

<2 cm 19 (38%)

2-4 cm 26 (52%)

>4 cm 5 (10%)

TABLE 1: Demographic profile of the study cohort.

FIGURE 1: Distribution of ulcers at various sites.
The image is created by the authors of this study.
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Venous duplex findings are shown in Table 2. Most patients had both saphenofemoral junction and
perforator incompetence (42%). Only EVLA was performed in 19 patients (38%), and EVLA with UGFS was
done in 31 patients (62%). At six months of follow-up, 46 (92%) patients achieved complete healing of the
ulcer. Cumulative healing rates at one month, three months, and six months of follow-up were 26%, 80%,
and 92%, respectively. The average time taken for healing of the ulcer was 2.55±1.38 months. The recurrence
rate of the ulcer at two years of follow-up was 6%. The characteristics of patients with and without
recurrence are shown in Table 3. There was a decline in the VCSS over the duration of follow-up, implying
the improvement of the symptoms in the affected limbs. The progression of the VCSS over six months is
shown in Figure 2. Forty-eight out of 50 patients showed moderate compliance with compression therapy.

Finding N (%)

SFJ incompetence only 5 (10%)

Perforator incompetence only 8 (16%)

SFJ+perforator incompetence 21 (42%)

SPJ+perforator incompetence 2 (4%)

SFJ+SPJ+perforator incompetence 12 (24%)

SFJ+SPJ incompetence 2 (4%)

Deep vein incompetence 2 (4%)

TABLE 2: Venous duplex findings at presentation in the study cohort.
SFJ: saphenofemoral junction; SPJ: saphenopopliteal junction

Variable Recurrence No recurrence

Number of patients 3 46

Age (in years ± SD) 59.6±10.7 45±14.1

Size of ulcer (cm) 4±1 2.2±1.65

Duration of ulcer (months) 6 3.8±2.3

VCSS at presentation 18.6±3.05 14.2±3.9

TABLE 3: Comparison between recurrent and non-recurrent ulcers.
VCSS: venous clinical severity score
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FIGURE 2: Venous clinical severity score in the follow-up period.
VCSS: venous clinical severity score

Discussion
Chronic venous insufficiency with ulcerations over lower limbs is commonly seen in our day-to-day practice.
They are a common cause of pain and impaired quality of life. In western countries, the prevalence of CVI
ranges from 3% to 7% in females and 2% to 7% in males [9]. However, there is a lack of data regarding the
epidemiology of CVI and venous ulcers due to the lack of a central wound registry and quality research in
this field. Several studies have shown compressive therapy can achieve successful healing of ulcerations in
70% or more patients in six months [7,10]. However, the recurrence rate is high, up to 25% after one year
[11]. Bonn Vein Study showed that 68% of patients were non-compliant with the therapy due to tight
wrapping [12]. Also, many patients tend to discontinue compression therapy once the ulcer heals, which can
lead to recurrence. The application of compression bandaging is challenging, especially for the elderly with
limited dexterity [13]. In our study, 96% of the patients were compliant with compression therapy.

It is suggested that surgical correction of superficial incompetence can have clinical benefits in healing
ulcers. The “effect of surgery and compression on healing and recurrence” (ESCHAR) trial provided
convincing evidence that surgical correction of superficial venous incompetence reduced ulcer recurrence
and improved ulcer-free time compared to compression therapy [7]. The surgical treatment of superficial
venous reflux disease of lower limbs included high ligation, stripping the vein to the knee level, and
phlebectomy. However, surgery is an invasive procedure associated with morbidities, including wound
infection, saphenous nerve injury, deep vein thrombosis, and recurrence. Recently, minimally invasive
techniques such as EVLA, RFA, and UGFS have replaced the surgical stripping of saphenous veins as the
primary treatment of superficial reflux disease. Endovenous thermal ablation has been shown to have high
rates of saphenous venous closure with low recanalization of the treated vein in long-term follow-ups [14].

The median age of the patients in our study is 44 years. Compared to the epidemiological study by Baker et
al., in which the prevalence of ulcers increased with age and maximum in persons with age >70 years,
patients in our study belonged to age groups 30-45 years [15]. In most studies, chronic venous ulcers were
reported to be more common in women, but in our study, 42 (84%) were males [16]. This may be due to the
occupational and socioeconomic differences of the patients attending our hospital. According to a study by
Gourgou, smoking is significantly associated with chronic venous insufficiencies [17]. A total of 30% of the
patients in our study were smokers.

The majority of the patients in our study had an ulcer size of 2-4 cm (52%), and 10% had a size of more than
4 cm. The mean duration of the ulcer was 3.9 months. Seventy percent had superficial and perforator reflux,
14% had only superficial reflux, 12% had only perforator reflux, and 4% had all superficial, deep, and
perforator reflux disease, according to a venous duplex study. In 1991, Hanrahan et al. studied the
distribution of valvular incompetence in patients with stasis venous ulcerations. They found multisystem
incompetence in 66.3% (superficial+perforator 19%, superficial+deep 11.6%, perforator+deep 4.2%,
superficial+deep+perforator 31.6%), isolated superficial 16.8%, isolated perforator 8.4%, isolated deep vein
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8.4%, and no incompetence in 6.3% [18].

Two main objectives in treating chronic venous ulcerations are healing of the lesion and prevention of
recurrence. When treatment is inappropriate, 30% of healed ulcers recur in the first year and 78% after two
years [19]. In our study, 38% of patients underwent only EVLA, while 62% underwent EVLA along with USG-
guided foam sclerotherapy. The mean ulcer healing time was 2.55±1.38 months. The cumulative healing rate
at one, three, and six months were 26%, 80%, and 92%, respectively. The recurrence of ulceration was seen
in one patient (2%) after one year and three patients (6%) after two years of surgery. In a study by Marston et
al., ulcer healing occurred in 57% patients at three months, 74% patients at six months, and 79% patients at
12 months after endovenous ablation of limbs with chronic ulcers [14]. In the early venous reflux ablation
(EVRA) trial, the time for ulcer healing for patients who underwent early endovenous ablation along with
compression therapy was 56 days (95% CI 49-66 days), and for patients who received compression-only with
deferred endovenous intervention until six months if the ulcer remained unhealed was 82 days (95% CI 69-
92). The recurrence rate during one year follow-up period was 11.4% in the early intervention group and
16.5% in the deferred intervention group [8]. In a study by Alden et al., ulcerations treated with compression
therapy were compared with ulcerations treated with both compression and minimally invasive techniques
(intervention group). Ulcers in the intervention group healed faster than in the compression group (7.9
weeks vs. 22 weeks, p<0.001). The ulcer recurrence rate was significantly higher in the compression group
compared to the intervention group (48.9% vs. 22.9%, p=0.004) [20]. Our findings are similar to the above
studies and prove that correction of underlying pathology, i.e., local venous hypertension, by minimally
invasive techniques like endovenous ablation and UGFS, allows faster healing of ulcers and prevents
recurrence.

The VCSS was developed to objectively evaluate the response of patients with CVI to the treatment as it can
identify subtle changes in the subject over time. Meissner et al. validated this scoring system and showed
low interobserver variation, with a reliability coefficient of 0.6 [21]. In our study, the mean score on venous
clinical severity score at presentation was 19.66±3.23, which showed gradual improvement in the
subsequent follow-up period with the score of 14.68±4.08, 9.3±4.04, 5.5±2.8 at one, three, and six months
post-endovenous ablation, respectively. These findings are similar to the results of the EVRA trial, in which
the mean scores on the VCSS assessment tool at randomization were 15.8±3.3 in the early intervention
group and 15.7±3.1 in the deferred intervention group. At six weeks, it was 10.5±4.7 in the early intervention
group and 12.6±4.4 in the deferred intervention [8]. This shows that EVLA, along with compression therapy,
leads to symptomatic improvement in patients with venous ulcers.

Conclusions
Endovenous ablation of superficial venous reflux and compression therapy are associated with a shorter
healing time of venous ulcerations and reduced chances of recurrence. As endovenous intervention can be
done in a one-time procedure, its success is less dependent on patients’ compliance than it would be with
compression therapy. A reasonable rate of venous ulcer healing can be achieved with EVLA and
compression therapy, even in an Indian scenario where high temperature compared to Western Countries is
a deterrent factor for patients to comply optimally with compression therapy.

Appendices
Venous clinical severity score used in the study
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Attribute
Absent
(0)

Mild (1) Moderate (2) Severe (3)

Pain None Occasional Daily not limiting daily activities Daily interfering with daily activities

Varicose veins (>4
mm)

None Few, scattered Confined to calf or thigh Involves calf and thigh

Venous edema None
Limited to foot and
ankle

Extends above the ankle but
below knee

Extends to knee and above

Skin pigmentation None
Limited to
perimalleolar area

Diffuse over lower third of calf
Wider distribution above lower third with
recent pigmentation

Inflammation None
Limited to
perimalleolar area

Diffuse over lower third of calf Severe cellulitis or significant venous eczema

Induration None
Limited to
perimalleolar area

Diffuse over lower third of calf Entire lower third of leg or more

Number of active
ulcers

0 1 2 >2

Longest active ulcer
duration

N/A <3 months >3 months but <1 year Not healed for 1 year

Largest active ulcer
size (cm)

N/A Diameter <2 cm Diameter 2-6 cm Diameter >6 cm

Ulcer duration None <3 months 3-12 months >1 year

Compression
stocking

None Intermittent use Most days Full compliance

TABLE 4: Venous clinical severity score used in the study.
Absence of venous disease is defined by a score of ≤3 and a score ≥8 defines severe disease.

Additional Information
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Human subjects: Consent was obtained or waived by all participants in this study. Institutional Ethics
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subjects or tissue. Conflicts of interest: In compliance with the ICMJE uniform disclosure form, all authors
declare the following: Payment/services info: All authors have declared that no financial support was
received from any organization for the submitted work. Financial relationships: All authors have declared
that they have no financial relationships at present or within the previous three years with any
organizations that might have an interest in the submitted work. Other relationships: All authors have
declared that there are no other relationships or activities that could appear to have influenced the
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