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Introduction
Chronic venous insufficiency (CVI) is a term used 

to describe the discomfort brought on by venous 
hypertension as well as lower extremity edema and 
skin trophic alterations [1]. Primary chronic venous 
insufficiency is caused by congenital abnormalities 
or changes in the biochemistry of the venous wall 
and describes the clinical presentation without a 
precipitating event. According to recent research, 30% 
of patients have secondary disease, and about 70% of 
patients have basic chronic venous insufficiency [2]. 
Chronic venous insufficiency-related disability results in 
diminished quality of life and decreased productivity at 
work [3]. A frequent ailment known as varicose veins is 
brought on by weak or damaged vein walls and valves. 
One-way valves within veins open and close to maintain 
blood flow toward the heart. Blood can pool and even 
flow backward in veins that have weak or broken walls 
or valves. We refer to this as reflux [4].

The natural history and pathogenesis of chronic 
venous diseases are still unclear, possibly as a result 
of the disease’s complex origination, which makes 
identifying its causal elements challenging. Varicose 
veins and skin trophic changes have been linked to 
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the features of the afflicted veins and the existence or 
absence of profound venous insufficiency [15].

Consequently, the purpose of this study was to 
determine the prevalence, risk factors, and analysis 
of varicose veins, skin trophic changes, as well as the 
outcomes including recurrence of day care operations 
in these individuals.

Materials and Methods

Study overview
This prospective cohort study was conducted at the 

Department of Cardiothoracic & Vascular Surgery from 
November 2016 to October 2018 (2 years). The present 
study was conducted with the aim of evaluating the 
outcomes in terms of achievement of occlusion of the 
GSV and disappearance of the associated varicosities, 
complications, and recurrence rates following 
endovenous laser therapy (EVLT) for CVI by discharging 
the patient on the same day following the procedure, 
i.e., on a daycare basis.

During this time, a total of 102 patients (after sample 
size estimation) who presented to the outpatient 
department and met the inclusion criteria were 
included in the study. For this study, institutional 
ethics committee approval was taken from the present 
institute as well as from the cath lab (IEC/GSVM/LPSIC/
Thesis/2016-14/CC-5802).

The study’s protocols adhered to the Declaration of 
Helsinki’s 1975 ethical criteria. Every patient gave their 
proper, written, informed consent. They were treated 
with EVLA and were followed up every week in the first 
month post procedure and thereafter on monthly basis 
till the completion of follow up visits i.e. for one year 
and during every visit patients were evaluated clinically 
and were also subjected to ultrasonography Doppler to 
rule out or check for recurrence following procedure.

Study criteria

The inclusion criteria included patients with age at 
least 14 years, patients willing to consent (for the patients 
in the age groups 14-18 years consent was obtained 
from the parents), patients with saphenofemoral 
junction reflux or saphenopopliteal junction reflux with 
great and short saphenous vein reflux, as demonstrated 
by bidirectional continuous wave doppler and duplex 
ultrasonography, and patients ready to follow-up for 1 
year after the treatment, were included in the study.

Exclusion criteria included patients with suspected 
deep vein thrombosis (DVT), patients not able to 
ambulate, patients with poor health who are non-
compliant with severe illnesses and comorbidities 
with non-palpable pedal pulses and females who are 
pregnant or planning to conceive during the course of 
treatment and follow-up. Patients were included after 
meeting the inclusion and exclusion criteria.

the pathophysiology of the venous system from a 
hemodynamic point of view and the effects of valvular 
dysfunction in superficial, deep, and perforating 
veins [4,5]. Untreated CVI typically progresses and 
causes venous ulcers and post-phlebitis syndrome [5]. 
The patient might additionally experience pain, swelling 
in the legs, pruritus, and skin discoloration in addition 
to the cosmetic damage. Compression stocking use is 
the cornerstone of treatment; however, compliance 
rates are low. Most procedures for varicose veins are 
minimally invasive and do not require a long recovery [6].

In a study conducted by Agarwal, et al. [7] a high 
prevalence of varicose veins was noted in Indian 
population, which affect over half of the female 
population and almost one third of the male population. 
Vascular symptoms have been observed in 18.9% of the 
male population and 49.3% of the female population. 
Skin trophic changes have been observed in 5.2% of 
males and 18.9% of females, respectively [7]. The 
pathophysiology of chronic venous insufficiency 
is triggered by reflux (backward flow) or blockage 
of venous blood flow [8,9]. The persistent valvular 
dysfunction of superficial veins, deep veins, or the 
perforating veins that join them can result in chronic 
venous insufficiency [10].

Typically, weak or irregularly shaped valves or 
enlarged venous widths cause superficial incompetence 
because they prevent normal valve congruence [11]. 
The most common cause of deep vein dysfunction is a 
prior DVT, which causes inflammation, valve scarring 
and adhesion, and luminal constriction [12]. Varicose 
veins caused by chronic venous disease are treated 
and managed using endovascular laser ablation [13]. 
The primary indication for this course of treatment 
is a disease that fails to respond well to compression 
stocking-based conservative therapy [14].

The framework for characterizing venous disease, 
including varicose veins, is provided by the CEAP 
classification system. For instance, C3S venous disease 
could be diagnosed in a patient who comes into the 
medical facility with varicose veins, mild oedema, and 
pain, but no lower extremity hemosiderin staining. 
Venous investigations would be required in order to 
use the remaining CEAP system components to further 
categorize the patient. While the CEAP categorization 
system is useful for diagnosis, it is not a recommendation 
for choosing a course of therapy [13,14].

Conservative care and interventional therapies 
such endovenous sclerotherapy, thermal ablation, and 
surgery are available for the treatment of varicose 
veins. Both the choice of treatment and the decision 
to continue with it are determined by the patient’s 
preferences and symptoms. Cost, the possibility of 
problems, the accessibility of resources, insurance 
payment, and medical education are other factors to 
be taken into account. Treatment can also be guided by 
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of the varicose vein perforators) as described in the 
methods section. Great Saphenous Vein was punctured 
ideally below the knee in the Trendelenburg position, as 
shown in Figure 1.

Study procedure
Varicosity and incompetent perforators were first 

marked (using Henna, a dye obtained from the plant 
species Lawsonia inermis, was used to mark the site 

Figure 1: (A) A picture showing markings being done for perforators and varicose veins; (B) An intraoperative picture 
showing perforator ligation being done.

Figure 2: (A) Varicose veins with perforators in the left lower limb; (B) Endovenous laser ablation (EVLA) being done; (C) 
Varicose veins with perforators in the right lower limb.
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The patients were followed up every week in the first 
month post procedure and thereafter on monthly basis 
till the completion of follow up visits i.e. for 1 year and 
during every visit patients were evaluated clinically and 
were also subjected to ultrasonography Doppler to rule 
out or check for recurrence following procedure.

Sample size & statistical analysis
Our estimated sample size was based on the study 

of the role of EVLT in the management of CVI by M.A. 
Sharif, et al. [16]. Thus, a sample size of 102 provided 
90% power at a 95% confidence level. A total of 102 
patients were included from the outpatient department 
who met the inclusion criteria and who met the criteria 
as shown in Table 1.

The total number of 102 patients who presented to 
outpatient department of Cardiothoracic & Vascular 
Surgery within the study duration i.e., from November 
2016 to October 2018 (2 years) and met the inclusion 
criteria were admitted and treated by these methods 
after obtaining the informed consent.

The sampling method used in our study was simple 
random sampling technique in order to provide accurate 
representation of the larger group, bias reduction, solid 
basis for hypothesis testing and to calculate margin of 
error and confidence intervals. For testing the significance 
of proportion, we used the Fisher-Z test to declare that 
the aim or hypothesis is significant or not at p < 0.05 
(significant) or p > 0.05 (non-significant) at different 
degrees of freedom and the tabulated value of Z.

Results
In our study, a total of 102 patients have undergone 

treatment for varicose veins. The maximum number 
of patients (34.3%) were found in the 41-50 year-old 
age group, followed by the 18-30 year-old age group, 
i.e., 32.3%, and the male prevalence was 82.4% higher 
when compared to the female prevalence (p = 0.021), 
i.e., 17.6%. Most of the patients presented with 
complaints of dilated veins (88.0%) (p = 0.032), followed 
by pain (41.0%). The demographic profile and disease 
characteristics of the patients have been shown in 
Table 2.

In our study, there was male preponderance and the 
most prevalent risk factor contributing to this condition 
was prolonged standing at 74.5% (p = 0.043), followed 
by obesity, i.e., 24.5% observed during the clinical 
assessment.

The vein and perforators were inspected in the 
c-arm after injecting gadollium-based dye measuring 
around 50 ml into the vein. After sheath and fibre were 
introduced, tumescent anaesthesia was given in the 
perivenous plane safely with use of an intraoperative 
doppler (for making neighbouring tissue firm and tense 
for pain relief and preventing neighbouring structures 
from getting burned), and a laser was fired at 80 J and 
8 Watts. Energy was reduced to 60 J below the knee, as 
shown in Figure 2.

Fibre was withdrawn slowly at the rate of 3 mm. 
Perforators were ligated and divided, and dressing was 
done with Crepe bandage followed by compression 
stocking advised for 2 weeks following the intervention. 
During follow-up, duplex USG was done at one month, 
three months, six months, and yearly thereafter to assess 
treatment efficiency and adverse effects associated with 
the procedure. Patients with incompetent GSV, SSV, and 
perforators were treated with the EVLT and the ligation 
of the perforators. The follow-up period ranged from 30 
days to 1 year.

All the patients were preoperatively assessed by 
colour Doppler and duplex ultrasonography, which was 
done by an experienced radiologist who was a member 
of the team prior to the instrumentation, and on 
subsequent follow-up visits, duplex was performed in an 
upright position. Reflux was defined as being antegrade 
and could be triggered by manual compression of the 
leg. Reflux was defined as a retrograde flow lasting more 
than 0.5 seconds with patients standing during a valsalva 
manoeuvre or with compression or decompression of 
the calf.

The pre- and post-operative diameters of SSV 
and GSV were measured at 3 cm distally from the 
Saphenopopliteal junction (SPJ)-SFJ junction. Even a 
slight marginal flow or reflux with largely closed veins 
was defined as subcutaneous varicosity of more than 3 
mm in diameter in the treatment area, which occurred 
after initial treatment. The entire venous system was 
checked for any signs of DVT. Then, only patients were 
subjected to EVLT, as explained earlier.

Study assessment
All the patients were examined with bidirectional 

continuous wave doppler examination and duplex 
ultrasonography to identify sources of venous 
incompetence and precisely map out abnormal venous 
pathways.

Table 1: A table showing the inclusion and exclusion criteria for the patients. 

Inclusion Criteria Exclusion Criteria 
SFJ or SPJ with GSV or SSV as demonstrated by bidirectional 
continuous wave doppler and duplex ultrasonography.

In women, pregnancy or plans to conceive during the course 
of treatment and follow-up. 

Age at least 14 years. Deep Vein Thrombosis (DVT)

Patients willing to consent. Inability to ambulate. 

Ready for follow-up for 1 year after EVLT. General poor health with non-palpable pedal pulses.

https://doi.org/10.23937/2643-3885/1710089
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shown in Figure 3.

The endolaser was used to treat primary superficial 
varicosity in 102 patients with age ranging from 18-70 
years (mean 44 years). Of all patients, 82.4% were male 
and 17.6% were females. Out of 102 patients, 30 (29.4%) 
cases were of primary GSV insufficiency (p = 0.047), 5 
(4.9%) limbs had primary SSV incompetence, associated 
venous incompetence (including perforators) were 
observed in 5 (4.9%), rest 62 (60.7%) limbs showed 
combined pathology.

The GSV diameter range between 5-21.4 mm (mean 
1.31 cm) (p = 0.022) measured 3 cm below the SFJ 
whereas the SSV diameter ranged between 6-9 mm 
(mean 7 mm) measured 3 cm below popliteal crease. 
Total length of GSV treated range from 55-70 cm (mean 
61 cm) and that of SSV was 15-22 cm (mean 18 cm). In 
35 (34.3%) subjects the involvement was bilateral in 
the rest 67 (65.7%) (p = 0.028) of the subjects, it was 
unilateral. Overall we treated 47 (46%) left limbs and 20 
(19.7%) right limbs.

We used an average linear endovenous energy 
density (LEED) for GSV of 72.2 J/cm vein with a minimum 
of 60 J/cm (50 to 80 J/cm). The dilated tributaries of 
GSV and SSV were also ablated with laser using multiple 
punctures.

In our study, the most common complication was 
pain and tightness in the lower limbs in 30 patients 
(29.4%) (p = 0.039), paraesthesia in 20 patients (19.6%), 
skin burn in 10 patients (9.8%), and infections in 2 
patients (1.9%) after undergoing EVLT at our centre, as 
shown in Figure 4.

The majority of the patients had combined segment 
involvement of 60.7% (p = 0.046), followed by GSV 
involvement of 29.4% as shown in Table 3.

As per the above-mentioned table, the left limb was 
most frequently involved (46.0%) (p = 0.029), followed 
by bilateral lower limb involvement (34.3%), and all 
the patients had primary aetiology and superficial vein 
involvement pertaining to chronic venous insufficiency 
in our study.

The pathology associated with the disease was reflux 
in 76.4% (p = 0.016) and arteriovenous fistula/venous 
malformation in 23.5% of cases. As per the below-
mentioned chart, most of the patients fell into clinical 
class II (varicose veins) (P ≤ 0.016), followed by clinical 
class IV (skin changes with varicose veins) (p = 0.019), as 

Table 2: A table showing the demographic profile and disease 
characteristics of the patients included in the present study.

Age Distribution of Patients (102 patients)
Age Group Number of Patients Percentage
18-30 33 32.3

31-40 17 16.6

41-50 35 34.3

51-60 11 10.7

61-70 06 05.8

Sex Distribution of Patients (102 patients)
Sex Number of Patients Percentage
Male 84 82.4

Female 18 17.6

History of Presenting Complaints (102 patients)
Complaints Number of Patients Percentage
Pain 42 41.0

Dilated veins 90 88.0

Edema 20 19.6

Pigmentation 38 37.2

Ulcers and ulcer 
scars

32 31.3

Venous claudication 22 21.5

Risk Factor Distributions in Patients (102 patients)
Risk Factor Number of Patients Percentage
Male 84 82.3

Female 18 17.6

Prolonged smoking 76 74.5

Hereditary 06 05.8

Obesity 25 24.5

Venous Segment Involved in Patients (102 Patients)
Segment Involved Number of Limbs Percentage
GSV 30 29.4

SSV 05 04.9

Associated 
Veins (including 
perforators)

05 04.9

Combined 62 60.7

Table 3: A table showing the limb involvement etiology, 
anatomical variation and pathology leading to varicose veins.

Limb Involvement in Patients (102 Patients)
Side Involved Number of Patients Percentage
Right 20 19.7

Left 47 46.0

Both 35 34.3

Etiology of Varicose Veins in Patients (102 Patients)
Etiology Number of Patients Percentage
Primary 102 100

Secondary 00 00

Anatomical Variation in Patients (102 Patients)
Anatomy Number of Patients Percentage
Superficial veins 102 100

Deep veins 00 00

Pathology leading to Varicose Veins in Patients (102 
Patients)

Pathology Number of Patients Percentage
Reflux 78 76.4

Arteriovenous 
Fistula/Venous 
Malformation 24 23.5

https://doi.org/10.23937/2643-3885/1710089
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Figure 3: A figure showing Clinical (C), Etiological (E), Anatomical (A), and Pathophysiological (P) CEAP classification-
based patient distribution in our study.

Figure 4: A figure showing complications in the patients following endovenous laser ablation therapy (EVLT) in our study.
EVLT: Endo Venous Laser Therapy; DVT: Deep Vein Thrombosis

https://doi.org/10.23937/2643-3885/1710089
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improvement following the operations, indicating that 
the primary clinical outcomes were similar for the 
two groups. In the limbs treated with laser therapy, 
ecchymosis, soreness, and intra- and post-procedural 
pain were somewhat but not significantly more common. 
At eight hours, twenty-four hours, one week, six months, 
and twelve months, there was statistically similarity 
between the two groups for all pain and tenderness 
levels. There were no serious issues, although the EVLA 
group saw a higher frequency of minor complications 
(p = 0.0210). Every follow-up visit, we also computed 
the AVVSS score for every patient and compared the 
outcomes [19].

During the past decade, increased interest in venous 
disorders and the development of new non-invasive 
diagnostic tests and minimally invasive treatment 
options have led to tremendous advancements in the 
understanding and management of varicose veins [18]. 
EVL ablation was introduced as an alternative to ligation 
and stripping and has rapidly become the treatment of 
choice for treating saphenous vein insufficiency [20].

The surgical treatment of varicose veins is not an 
issue that has been settled, and the dogmas do not 
represent absolute truths. Evidence suggests that 
the surgical approach, as has been recommended so 
far, may be the main event responsible for triggering 
biological phenomena that cause recurrent varicose 
veins for the ligation site of the SFJ, therefore it is 
paradoxically contrary to the objective of surgery itself. 
A more modern technique of the use and radiofrequency 
energy to eliminate saphenous vein reflux has been 
developed [21].

So despite the usage of low watt (10 watt) laser 
comparable results as reported in the literature with 
higher watt laser were achieved with low morbidity 

In the present study, all the patients completed 
follow up protocols. The mean follow up duration was 
1 year. Clinical examination correlated well with duplex 
USG findings. All patients showed improvement in the 
appearance of the limb with disappearance in the sizer 
and number of visible varicosities, one month after EVLT, 
relief of symptoms and significant improvement in the 
appearance of varicose veins was noted by 4-6 months 
after the initial treatment, pain was greatly improved or 
resolved in all treated limbs. Only 4 patients developed 
recurrence following varicose vein treatment out of 102 
patients with EVLT on a daycare basis as shown in Figure 5.

Discussion
The development of minimally invasive endovascular 

procedures within the past ten years has resulted 
in a significant shift in the guidelines for treating 
symptomatic varicose veins [15]. In terms of occlusion 
rate and recovery time, radiofrequency ablation (RFA) 
and endovenous laser ablation (EVLA) are equally safe 
and effective [17]. Dr. Carlos Bone first presented EVLA 
at the 1999 International Union of Phlebology as a 
treatment for varicose veins. After inserting the laser 
fibre into the intended vein, a heat generator produces 
laser energy. The thermal light that the fibre tip 
generates causes localised thermal injury to the veins, 
which causes venous fibrosis, blood thrombosis, and 
vein constriction. Patients with inadequate saphenous 
veins seemed to respond well to EVLA therapy. For 
patients with symptomatic varicose veins, endovenous 
thermal ablation is advised as a first-line treatment and 
has replaced surgery to occlude and destroy the veins by 
employing heat [18].

In a comparative study conducted, ninety percent 
of patients in both treatment groups i.e EVLT and 
radiofrequency ablation groups reported symptom 

Figure 5: A figure showing recurrence of varicose veins in treated patients with EVLT.

https://doi.org/10.23937/2643-3885/1710089
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following varicose vein treatment out of 102 patients 
with EVLT on a daycare basis. An occlusion of GSV along 
with its branches was achieved in most of the cases with 
self-limiting adverse effects and very few recurrence 
rates in the follow-up period. Relief of symptoms and a 
significant improvement in the appearance of varicose 
veins were noted 4-6 months after initial treatment, and 
pain was greatly resolved in all the treated limbs.

Sources of Support
Nil.

Disclosures

Human subjects
Consent was obtained from or waived by all 

participants in this study.

Conflicts of interest
In compliance with the ICMJE uniform disclosure 

form, all authors declare the following: 

Payment and service information
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 organisations 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 submitted work.

Contribution of Authors
Dr. Aditya Sharma: Drafted the manuscript and 

submitted the manuscript under the supervision of 
Dr. Swati Pathak and Dr. Rajeshwar Yadav; Dr. Swati 
Pathak: Checked and made substantial contributions 
to the conception or design of the work and the 
acquisition, analysis, interpretation of data for the work 
and approved the final manuscript for publication; 
Dr. Rajeshwar Yadav: Checked and made substantial 
contributions to the conception or design of the work 
and the acquisition, analysis, interpretation of data 
for the work and approved the final manuscript for 
publication.

References
1. Matić M, Matić A, Gajinov Z, Golušin Z, Prćić S, et al. (2019) 

Major risk factors for chronic venous disease development 
in women: Is childbirth among them?. Women Health 59: 
1118-1127.

2. Chamanga ET (2018) Understanding venous leg ulcers. Br 
J Community Nurs 23: 6-15.

which further needs to be evaluated with prospective 
randomized control trails comparing different regimens. 
Even larger diameter veins more than 1 cm can be closed 
although they require more energy. So keeping this 
fact in the mind we routinely treat full of GSV although 
for SSV we spare lower one third to prevent nerve 
damage. Literature review suggests that female sex, 
increased age, pregnancy, geographical site and race are 
risk factors for varicose veins, however there is no hard 
evidence that family history or occupation are risk factors. 
Obesity also does not appear to carry any excess risk [22].

One possible explanation for the superiority of EVLT 
in terms of venous refilling time and clinical recurrence 
at distant sites is that a distinct hemodynamic state 
with physiological antegrade flow via groin tributaries 
follows EVLT. However, it is impossible to rule out a 
center bias brought on by varying intensities when doing 
the phlebectomies. Recurrent varicose veins, on the 
other hand, were more visually pleasing than clinically 
significant, as evidenced by the fact that they did not 
significantly affect venous severity rating or quality of 
life (QOL) in either group at the 2-year follow-up.

When it came to the time it took for a patient 
to resume work, endovenous laser treatment was 
helpful, but the difference was only 1.4 days, and the 
recovery period of 10 days was greater than what was 
predicted by the literature [16,17]. However, because 
recovery is a highly variable parameter that depends on 
a number of variables (such as the number of varicose 
veins and the number of phlebectomies performed 
simultaneously), the published studies are completely 
non-comparable due to the variety of methodologies 
and study populations used [23]. Varicose veins have 
been treated extensively with EVLT. For the treatment 
of varicosity of the GSV, EVLT is at least as successful 
as surgical procedures, despite the fact that different 
approaches yield varying outcomes. When it came to 
primary failure and recurrence, EVLT and surgery did not 
differ appreciably. EVLT is safe, and despite using more 
energy, the rate of complications has not increased.

Although few of the patients required additional 
complimentary procedures i.e. perforator ligation 
for residual varicosities starting one month after the 
discharge from the hospital, while most of the patients 
were discharged within 24 hours of the procedure.

Limitations of the Study
Further prospective research on this subject would 

be beneficial, taking into consideration aspects like the 
Visual Analogue Score (VAS) pain score, the impact of 
compression stockings post-procedure, and the use of 
pre-procedure anaesthesia to determine its impact on 
complications and results.

Conclusions
In this study, only 4 patients developed recurrence 

https://doi.org/10.23937/2643-3885/1710089
https://pubmed.ncbi.nlm.nih.gov/30907276/
https://pubmed.ncbi.nlm.nih.gov/30907276/
https://pubmed.ncbi.nlm.nih.gov/30907276/
https://pubmed.ncbi.nlm.nih.gov/30907276/
https://www.magonlinelibrary.com/doi/abs/10.12968/bjcn.2018.23.Sup9.S6
https://www.magonlinelibrary.com/doi/abs/10.12968/bjcn.2018.23.Sup9.S6


ISSN: 2643-3885DOI: 10.23937/2643-3885/1710089

Pathak et al. Int J Foot Ankle 2024, 8:089 • Page 9 of 9 •

14. Shingler S, Robertson L, Boghossian S, Stewart M (2011) 
Compression stockings for the initial treatment of varicose 
veins in patients without venous ulceration. Cochrane 
Database Syst Rev 9: 8819.

15. Nandhra S, Wallace T, El-Sheikha J, Leung C, Carradice 
D, et al. (2018) A randomised clinical trial of buffered 
tumescent local anaesthesia during endothermal ablation 
for superficial venous incompetence. Eur J Vasc Endovasc 
Surg 56: 699-708.

16. Sharif MA, Lau LL, Lee B, Hannon RJ, Soong CV (2007) 
Role of endovenous laser treatment in the management of 
chronic venous insufficiency. Annals of Vascular Surgery 
21: 551-555.

17. Vuylsteke ME, Klitfod L, Mansilha A (2019) Endovenous 
ablation. Int Angiol 38: 22-38.

18. Healy DA, Kimura S, Power D, Elhaj A, Abdeldaim Y, et al. 
(2018) A systematic review and meta-analysis of thrombotic 
events following endovenous thermal ablation of the great 
saphenous vein. Eur J Vasc Endovasc Surg 56: 410-424.

19. Rutherford RB, Padberg FT Jr, Comerota AJ, Kistner RL, 
Meissner MH, et al. (2000) Venous severity scoring: An 
adjunct to venous outcome assessment. J Vasc Surg 31: 
1307-1312.

20. Dexter D, Kabnick L, Berland T, Jacobwitz G, Lamparello 
P, et al. (2012) Complications of endovenous lasers. 
Phlebology 1: 40-45.

21. Kheirelseid EAH, Crowe G, Sehagl R, Liakopoulos D, Bela 
H, et al. (2018) Systematic review and meta-analysis of 
randomized controlled trials evaluating long-term outcomes 
of endovenous management of lower extremity varicose 
veins. J Vasc Surg Venous Lymphat Disord 6: 256-270.

22. Baram A, Rashid DF, Saqat BH (2022) Non-randomized 
comparative study of three methods for great saphenous 
vein ablation associated with mini-phlebectomy; 48 months 
clinical and sonographic outcome. Ann Med Surg (Lond) 
80: 104036.

23. Darwood RJ, Walker N, Bracey M, Cowan AR, Thompson 
JF, et al. (2009) Return to work, driving and other activities 
after varicose vein surgery is very variable and is influenced 
little by advice from specialists. Eur J Vasc Endovasc Surg 
38: 213-219.

3. Lacroix P, Aboyans V, Preux PM, Houlès MB, Laskar 
M (2003) Epidemiology of venous insufficiency in an 
occupational population. Int Angiol 22: 172-176.

4. Branisteanu DE, Feodor T, Baila S, Mitea IA, Vittos O 
(2019) Impact of chronic venous disease on quality of life: 
Results of vein alarm study. Exp Ther Med 17: 1091-1096.

5. Tisato V, Zauli G, Volatan R, Gianesini S, Garja di lasio M, et 
al. (2012) Endothelial cells obtained from patients affected 
by chronic venous disease exhibit a pro-inflammatory 
phenotype. PLoS One 7: e39543. 

6. Tisato V, Zamboni P, Menegatti E, Gianesini S, Volpi I, 
Zauli G, et al. (2013) Endothelial PDGF-BB produced ex 
vivo correlates with relevant hemodynamic parameters in 
patients affected by chronic venous disease. Cytokine 63: 
92-96.

7. Agarwal V, Agarwal S, Singh A, Nathwani P, Goyal P, et al. 
(2016) Prevalence and risk factors of varicose veins, skin 
trophic changes, and venous symptoms among northern 
Indian population. International Journal of Research in 
Medical Sciences 4: 1678-1682.

8. Pocock ES, Alsaigh T, Mazor R, Schmid-Schönbein GW 
(2014) Cellular and molecular basis of Venous insufficiency. 
Vasc Cell 2014: 24.

9. Mansilha A, Sousa J (2018) Pathophysiological mechanisms 
of chronic venous disease and implications for venoactive 
drug therapy. Int J Mol Sci 19: 1669.

10. Porter JM, Moneta GL (1995) Reporting standards in venous 
disease: An update. International Consensus Committee on 
Chronic Venous Disease. J Vasc Surg 21: 635-645.

11. Lurie F, Passman M, Meisner M, Dalsing M, Masuda E 
(2020) The 2020 update of the CEAP classification system 
and reporting standards. J Vasc Surg Venous Lymphat 
Disord 8: 342-352.

12. Yamamoto T, Sakata M (2014) Influence of fibers and 
wavelengths on the mechanism of action of endovenous 
laser ablation. J Vasc Surg Venous Lymphat Disord 2: 61-
69.

13. Lawson JA, Gauw SA, van Vlijmen CJ, Pronk P, Gaastra 
MTW, et al. (2018) Prospective comparative cohort study 
evaluating incompetent great saphenous vein closure using 
radiofrequency-powered segmental ablation or 1470-nm 
endovenous laser ablation with radial-tip fibers (Varico 2 
study). J Vasc Surg Venous Lymphat Disord 6: 31-40.

https://doi.org/10.23937/2643-3885/1710089
https://pubmed.ncbi.nlm.nih.gov/22071857/
https://pubmed.ncbi.nlm.nih.gov/22071857/
https://pubmed.ncbi.nlm.nih.gov/22071857/
https://pubmed.ncbi.nlm.nih.gov/22071857/
https://pubmed.ncbi.nlm.nih.gov/30392525/
https://pubmed.ncbi.nlm.nih.gov/30392525/
https://pubmed.ncbi.nlm.nih.gov/30392525/
https://pubmed.ncbi.nlm.nih.gov/30392525/
https://pubmed.ncbi.nlm.nih.gov/30392525/
https://pubmed.ncbi.nlm.nih.gov/17823037/
https://pubmed.ncbi.nlm.nih.gov/17823037/
https://pubmed.ncbi.nlm.nih.gov/17823037/
https://pubmed.ncbi.nlm.nih.gov/17823037/
https://pubmed.ncbi.nlm.nih.gov/30465420/
https://pubmed.ncbi.nlm.nih.gov/30465420/
https://pubmed.ncbi.nlm.nih.gov/29895399/
https://pubmed.ncbi.nlm.nih.gov/29895399/
https://pubmed.ncbi.nlm.nih.gov/29895399/
https://pubmed.ncbi.nlm.nih.gov/29895399/
https://pubmed.ncbi.nlm.nih.gov/10842165/
https://pubmed.ncbi.nlm.nih.gov/10842165/
https://pubmed.ncbi.nlm.nih.gov/10842165/
https://pubmed.ncbi.nlm.nih.gov/10842165/
https://pubmed.ncbi.nlm.nih.gov/22312066/
https://pubmed.ncbi.nlm.nih.gov/22312066/
https://pubmed.ncbi.nlm.nih.gov/22312066/
https://pubmed.ncbi.nlm.nih.gov/29292115/
https://pubmed.ncbi.nlm.nih.gov/29292115/
https://pubmed.ncbi.nlm.nih.gov/29292115/
https://pubmed.ncbi.nlm.nih.gov/29292115/
https://pubmed.ncbi.nlm.nih.gov/29292115/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC9283499/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC9283499/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC9283499/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC9283499/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC9283499/
https://pubmed.ncbi.nlm.nih.gov/19464204/
https://pubmed.ncbi.nlm.nih.gov/19464204/
https://pubmed.ncbi.nlm.nih.gov/19464204/
https://pubmed.ncbi.nlm.nih.gov/19464204/
https://pubmed.ncbi.nlm.nih.gov/19464204/
https://pubmed.ncbi.nlm.nih.gov/12865883/
https://pubmed.ncbi.nlm.nih.gov/12865883/
https://pubmed.ncbi.nlm.nih.gov/12865883/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6327629/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6327629/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6327629/
https://pubmed.ncbi.nlm.nih.gov/22737245/
https://pubmed.ncbi.nlm.nih.gov/22737245/
https://pubmed.ncbi.nlm.nih.gov/22737245/
https://pubmed.ncbi.nlm.nih.gov/22737245/
https://pubmed.ncbi.nlm.nih.gov/23664275/
https://pubmed.ncbi.nlm.nih.gov/23664275/
https://pubmed.ncbi.nlm.nih.gov/23664275/
https://pubmed.ncbi.nlm.nih.gov/23664275/
https://pubmed.ncbi.nlm.nih.gov/23664275/
https://www.semanticscholar.org/paper/Prevalence-and-risk-factors-of-varicose-veins%2C-skin-Agarwal-Agarwal/6d035c1de790ac9a99cadd9bc97adf86ee1a03a4
https://www.semanticscholar.org/paper/Prevalence-and-risk-factors-of-varicose-veins%2C-skin-Agarwal-Agarwal/6d035c1de790ac9a99cadd9bc97adf86ee1a03a4
https://www.semanticscholar.org/paper/Prevalence-and-risk-factors-of-varicose-veins%2C-skin-Agarwal-Agarwal/6d035c1de790ac9a99cadd9bc97adf86ee1a03a4
https://www.semanticscholar.org/paper/Prevalence-and-risk-factors-of-varicose-veins%2C-skin-Agarwal-Agarwal/6d035c1de790ac9a99cadd9bc97adf86ee1a03a4
https://www.semanticscholar.org/paper/Prevalence-and-risk-factors-of-varicose-veins%2C-skin-Agarwal-Agarwal/6d035c1de790ac9a99cadd9bc97adf86ee1a03a4
https://vascularcell.biomedcentral.com/articles/10.1186/s13221-014-0024-5
https://vascularcell.biomedcentral.com/articles/10.1186/s13221-014-0024-5
https://vascularcell.biomedcentral.com/articles/10.1186/s13221-014-0024-5
https://pubmed.ncbi.nlm.nih.gov/29874834/
https://pubmed.ncbi.nlm.nih.gov/29874834/
https://pubmed.ncbi.nlm.nih.gov/29874834/
https://pubmed.ncbi.nlm.nih.gov/7707568/
https://pubmed.ncbi.nlm.nih.gov/7707568/
https://pubmed.ncbi.nlm.nih.gov/7707568/
https://pubmed.ncbi.nlm.nih.gov/32113854/
https://pubmed.ncbi.nlm.nih.gov/32113854/
https://pubmed.ncbi.nlm.nih.gov/32113854/
https://pubmed.ncbi.nlm.nih.gov/32113854/
https://www.jvsvenous.org/article/S2213-333X(13)00101-7/fulltext
https://www.jvsvenous.org/article/S2213-333X(13)00101-7/fulltext
https://www.jvsvenous.org/article/S2213-333X(13)00101-7/fulltext
https://www.jvsvenous.org/article/S2213-333X(13)00101-7/fulltext
https://pubmed.ncbi.nlm.nih.gov/29248107/
https://pubmed.ncbi.nlm.nih.gov/29248107/
https://pubmed.ncbi.nlm.nih.gov/29248107/
https://pubmed.ncbi.nlm.nih.gov/29248107/
https://pubmed.ncbi.nlm.nih.gov/29248107/
https://pubmed.ncbi.nlm.nih.gov/29248107/

	Title
	Corresponding author
	Abstract
	Keywords
	Introduction
	Materials and Methods 
	Study overview 
	Study criteria 
	Study procedure 
	Study assessment 
	Sample size & statistical analysis 

	Results
	Discussion
	Limitations of the Study 
	Conclusions
	Sources of Support 
	Disclosures
	Human subjects 
	Conflicts of interest 
	Payment and service information 
	Financial relationships 
	Other relationships 

	Contribution of Authors 
	Table 1
	Table 2
	Table 3
	Figure 1
	Figure 2
	Figure 3
	Figure 4
	Figure 5
	References

