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Background: The aim of this study was to evaluate the long-term follow-up results of different managementmo-
dalities in treating primary uncomplicated lower limb female varicosities.
Methods: A prospective study took place within a 3-year period from June 2010 until May 2012. Patients were di-
vided into 3 groups: group I (n= 35) included those who underwent open surgical treatment. Group II (n= 25)
included thosewho subjected to ultrasound-guided foam sclerotherapy (USGFS).While group III (n=20) included
those who treated with endovenous laser therapy (EVLT). The patients were followed up for 6 years.
Results: All selected patients were female aged from 35-62 years with amean of 47± 7.6 years. Thirty-five patients
(43.75%)were treated surgically by saphenofemoral junction disconnection (SFJD), and great saphenous vein (GSV)
stripping; 25 patients (31.25%) with ultrasound-guided foam sclerotherapy and the remaining 20 patients (25%)
were treated with endovenous laser therapy. A significant success rate of GSV ablation was obtained for the
endovenous laser therapy treated group over the ultrasound-guided foam sclerotherapy treated patients (P =
.023). There was no significant difference between the surgically treated group and those group treated with
endovenous laser therapy (P = .85). Recurrence was observed following long-term follow-up after 6 years in
8.5% in group I, 36% in group II, and 10% in group III, respectively. Venous clinical severity score (VCSS) and
health-related quality of life score (HRQOLS) improved significantly in all treated groups.
Conclusions: Long-term follow-up of patients with primary superficial varicosities among females is mandatory to
elucidate the postoperative recurrence, especially those who underwent ultrasound-guided foam sclerotherapy.
In addition to the observation of the development of newly formed varicosities in susceptible individuals which
might develop later following long-term follow-up.

© 2019 The Author(s). Published by Elsevier Inc. This is an open access article under the CC BY-NC-ND license
(http://creativecommons.org/licenses/by-nc-nd/4.0/).
INTRODUCTION

Most patients with venous insufficiency presented with varicose
veins. Lower limb superficial varicosities were considered as one of the
chronic common venous problems affecting females more than males
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with an incidence of 20–60% of the whole population. Patients with var-
icose veins can be presented with ankle edema, disfigurement, chronic
eczema, disability, ulceration, bleeding, foot deformities and impairment
in the life quality [1–3]. Different management options have evolved in
its treatment besides the traditional tools [4]. Moreover, these different
modalities of treating varicose veins are encountered according to the to-
pographic data that include; axial vein varicosities i.e. the long and short
saphenous veins, collateral varicosities, incompetent perforator, spider
and telangiectatic veins [5]. The aim of superficial varicose vein treat-
ment was to correct the anatomical and hemodynamic disorders caused
by its development [6]. Varicosities of the great saphenous vein (GSV)
can be surgically treated using saphenofemoral junction disconnection
(SFJD), ligation and stripping; in addition to, multiple hook
phlebectomies [7–12]. Furthermore, the minimally invasive EVLT has
been adopted with the aim of having equal or better results than SFJD
and stripping technique [13–15]. On the other hand, injection of scleros-
ing materials as foam under ultrasound guidance has also gained wide
er the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).
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Table 1
Clinical presentation of patients with VV and preoperative CDUS findings⁎

Factor n (%)

Patients’ number and age
Total number of patients 80 (100%)
Age in years (mean ± SD), (range) 47 ± 7.6 (35-62)
Clinical presentation

Swelling 64 (80%)
Hyperpigmentation 28 (35%)
Diffuse leg pain 40 (50%)
Sensations of throbbing/heaviness 56 (70%)
Cosmetic concern only 20 (25%)

Preoperative CDUS
SFJ incompetence and VV limited to the knee 45 (56.25%)
SFJ incompetence and VV involving the whole GSV 35 (43.75%)

CEAP (ACP) classification Surgery USGFS EVLT

C2,S, Ep, As, Pr: Varicose veins 35 (44%) 25 (31%) 20 (25%)
C3,S, Ep, As, Pr: Edema 20 (25%) 15 (19%) 39(49%)
C4,S, Ep, As, Pr: Skin changes without ulceration 8 (10%) 9 (11%) 11 (37%)

⁎ Results are expressed as number (n) and percentage (%). CEAP, Clinical Etiologic An-
atomic Pathophysiologic; ACP, American College of Phlebology; CDUS, color Doppler ultra-
sonography; SFJ, saphenofemoral junction; VV, varicose veins; GSV, great saphenous vein;
USGFS, ultrasound-guided foam sclerotherapy; EVLT, endovenous laser therapy.
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popularity [16–17]. Based on the current guidelines [16,18,19], short or
mid-term follow-up was recommended for patients treated with EVLT
as a result of GSV reflux. Nowadays, and because of the high incidence
of recurrent varicosities, long-term follow-up is mandatory, to evaluate
the results of different management modalities.

MATERIALS AND METHODS

The study was initially approved by our institutes’ research board
(IRB) and ethical committee. Signedwritten informed consentswere in-
dividually obtained from each participant. A 3-year prospective study
was performed from June 2010 until May 2012. Consecutive symptom-
atic female patients were randomly selected from those complaining of
primary non-complicated GSV varicosities with saphenofemoral junc-
tion (SFJ) incompetence, and above and below the knee communicator
incompetence with GSV reflux associated with ≤5mm diameter. Reflux
was determined as a reversed flow during N0.5 seconds after compres-
sion of the calf [4]. Eligible candidates who had given informed written
consentwere randomly selected anddistributed into 3 groups bymeans
of a random number table produced by Microsoft excel for receiving ei-
ther surgery, ultrasound-guided foam sclerotherapy (USGFS) or EVLT.
All of the treated patients had (CEAP C2-C4) venous disease and signif-
icant reflux in a segment of the GSV as determined by color duplex ul-
trasound (CDUS) examination. Excluded from this study were female
patients with a previous history of deep vein thrombosis (DVT), lesser
saphenous vein varicosities, recurrent varicosities, and patients with
coexistingdisease or disabilities thatwould preclude surgical treatment,
varicose veins complicated by superficial thrombophlebitis/active or re-
current venous leg ulceration; below knee varicosities due to incompe-
tent leg perforators. As well as, patients with telangiectatic or spider
varicosities that required compression sclerotherapy, patients with a
history of peripheral arterial disease, venous malformations, deep ve-
nous agenesis, use of anticoagulation therapy, pregnancy, heart failure,
and patients with a known allergy to sclerosing materials. All patients
were initially evaluated by a thoroughmedical history. Local clinical ex-
amination of the limb took place in each patient defining the clinical
class (C) of the CEAP (Clinical Etiologic Anatomic Pathophysiologic)
classification [20], aswell as limb assessment by CDUS. Limbswere clas-
sified according to the CEAP classification (as mentioned by the North
American Chapter of the Society for Vascular Surgery and the Interna-
tional Society) [21]. Patients were included if they have primary GSV in-
sufficiency, in addition to SFJ incompetence with a reflux time 0.5
seconds measured within a distance of ≤20 cm in the proximal leg
[22]. Accordingly, patients were classified into 3 groups; group I in-
cluded those who underwent both surgical SFJD and GSV stripping.
Group II involved those who were treated with USGFS, and finally,
group III comprises those who underwent EVLT using Diode Laser
(DL). Group I underwent surgical disconnection of the SFJ and stripping
of the GSV. Group II treated by USGFS using polidocanol
(Aethoxysklerol; Kreussler Pharma, Wiesbaden, Germany) as a cooled
foam sclerosing agent in a dosage of 1–3%. The foam should be cooled
as low as possible (1°C) as an ideal temperature. For patients with
GSV superficial varicosities, 1% polidocanol foam was used. On the
other hand, deeper GSV varicositieswere given cooled foam in a 3% con-
centration. Moreover, the distal part of the GSV and other prominent
veins were managed in separate subsequent sessions using the same
technique (i.e. 60o leg elevation, cooled foam injection and calf ban-
dage). Furthermore, the 1-week interval was carried out between
every session [17]. GIII underwent EVLT using DL. With this type of
laser, the vein was ablated using intense thermal energy generated
using a laser light [19–24]. The tip of the laser wire was positioned 15
mm distal to the SFJ under ultrasound guidance. The system of
endovenous laser ablation was Diomed EVLT (Angio Dynamics, New
York, NY). Over the red aiming beam, digital compression was applied
during the procedure to allow adhesion of the wall of the vein ablated
around the tip of the laser fiber. Successful post-procedural complete
GSV ablation was achieved as proved by CDUS examination. Following
the procedure, immediate compression garments were applied with a
pressure ranged from 20–30 mmHg or 30–40 mmHg and left for
about 6–12 weeks [25–27]. The patients were initially followed up in
the early postoperative period after 1 week and 1 month. Then every
3 months for the first year, then biannually in the next 2 years, and fi-
nally every year for the following 6 years. The follow-up protocol in-
cluded clinical history taking, local physical examination of the limb,
as well as CDUS examination of the venous system of the affected
limb. The CDUS examination stratified the GSV as completely ablated
and obliterated (1), partially ablated with (2a) or without (2b) valvular
incompetence, non-ablated non-obliterated (3). Moreover, the exis-
tence of DVTwas expected as, both the superficial and deep venous sys-
tem of the affected limb was thoroughly examined by CDUS [28]. The
main objectives of the long-term follow-up were to determine the
rate and incidence of GSV ablation, patient satisfaction, in addition to
the detection of late post-treatment complications. The primary end-
point was absent or ablated GSV. A refluxing open segment of the
treated GSV of 10 cm or more was considered as a technical failure to
strip the vein, or post-procedural recanalization. Secondary endpoints
were the existence of varicose veins (VV) during follow-up, the inci-
dence of reoperations, changes in response to interventions using the
venous clinical severity score (VCSS), in addition to the health-related
quality of life score (HRQOLS). Clinical recurrence (defined as clinically
obvious superficial varicosities ≤ 3 mm in diameter not present within
1-6 weeks, mostly evident during further follow-up [29].

Anatomic success. Successful ablation of the treated vein, as well as
the extent of the obstructed, or patent part of the vein as proven with
CDUS. Moreover, technical failure is considered if there is patency of
the ablated saphenous vein documented by a periprocedural duplex
image (˂3 days). While late patency following early occlusion indicates
recanalization [30].

Hemodynamic success. The presence or absence of recurrent reflux
in treated incompetent veins documented by CDUS scanning [30].

Clinical success. The accomplishment of durable clinical success can
be confirmed by significant improvement of postprocedural VCSS [13].

Statistical analysis. All statistical analyses were performed using
IBM Statistical Package for the Social Science (SPSS®) program version
23, [IBM Corporation, Armonk, New York, USA]. Data expressed as
mean ± standard deviation (SD). Categorical variables were presented
as number and percentage. Continuous variables were presented as
mean ± standard deviation (SD). These results interpreted in detail
the characteristics of the study population. Comparisons between the



Fig 1. Predisposing factors for the development of varicose veins.
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3 treated groups were analyzed using the Z-test for proportions. The
Kaplan-Meier survival analysis was used to estimate survival free recan-
alization. P-value of b0.05 was considered to have a statistical signifi-
cance. Unadjusted hazard ratios with 95% confidence intervals (CI)
were further used to evaluate the association between the risk factors
of interest and their association with the development of lower limb
varicosities.

RESULTS

Eighty female patients were enrolled in this prospective study.
Patient's age ranged from 35-62 yearswith amean of 47±7.6. Patients'
demographics, their clinical presentations, preoperative CDUS, as well
as CEAP classification (clinical grades C2 or beyond) of the studied
groups are listed in (Table 1). The predisposing factors associated to
the development of varicose veins are illustrated in (Fig 1). Patients'
age distribution among the treated groups is listed in (Table 2). In GI
35 patients (43.75%) underwent surgery in the form of SFJD and GSV
stripping; 25 patients (31.25%)were treated by USGFS, and the remain-
ing 20 patients (25%) underwent an EVLT. In the surgically treated
group, the long-term follow-up after 6 years showed a complete abla-
tion and absence of GSV in 91.5% (n = 32). The remaining 8.5% (n =
3) of patients developed recurrent varicosities after 18 months of fol-
low-up. On the other hand, most of the patients who underwent
USGFS, n = 15 of 25 (60%), showed a complete success of treatment,
Table 2
Patient’s age distribution among the treated groups

Mean age in
years

47.3 ± 06.2 Median (Min – Max) 47 (35 – 62)

Age group stratification

Groups n Mean SD SE Minimum Maximum

GI 20 44.5000 5.91608 1.32288 35.00 54.00
GII 25 47.5200 8.67525 1.73505 35.00 62.00
GIII 35 48.8000 7.61114 1.28652 35.00 62.00
Total 80 47.3250 7.69477 .86030 35.00 62.00

SD, Standard deviation; SE, standard error.

Table 3
The success and failure rate of different therapeutic options

Patients’ group Success Fail Total % P-value

I - Surgery 32 3 35 91.5 .003⁎ I vs. II
II - USGF 15 10 25 60 .023⁎ II vs. III
III - ELVT 18 2 20 90 .850ň I vs. III

⁎ Significant; ňNon-significant; USGFS, ultrasound-guided foam sclerotherapy; EVLT,
endovenous laser therapy.
while 9 of 25 patients (36%) had recurrent varicosities within 12–18
months of follow-up, yet, the remaining patient 1 of 25 (4%) suffered
from DVT as an early postoperative complication that was developed
1 week after the procedure. Furthermore, the majority of patients who
were treated with EVLT have been reported to have completely oc-
cluded and ablated varicosities in 18 of 20 patients (90%) as verified
by CDUS. Moreover, recurrence was observed in 2 patients after 18
months and 24months, respectively. The anatomic success ratewas sta-
tistically significantly higher in the surgically treated group compared to
the group treatedwith USGFS (P= .003). In addition, therewas a signif-
icantly high success rate of GSV ablation for the EVLT treated group over
the USGFS treated patients (P = .023). On the other hand, there is no
significant differences between the surgically treated group and those
group treated with EVLT (P = .85), as depicted in (Table 3 and Fig 2).
Analysis of VCSS using multivariate (Wilks’ Lambada) test revealed
that there was a marked improvement of the post-interventional
score, P = .0001 (Table 4). Moreover, by comparing the preoperative
VCSS (level 1) with the postoperative VCSS after 1 year (level 2), 3
Fig 2. The success and failure rate between different therapeutic options. USGF:
Ultrasound-guided foam sclerotherapy, EVLT: Endovenous laser therapy

Table 4
Multivariate analysisb of VCSS before and after the interventions.

Effect Value F Hypothesis df Error df P

VCSS a
Wilks’ Lambada .036 168.182a 3.000 19.000 .0001⁎

a. Exact Statistic
b. Design: Intercept, Within Subject Design: VCSS
⁎ Significant; VCSS, Venous Clinical Severity Score



Table 5
Comparisons between VCSS before intervention and after 1, 3, and 6 years post intervention.

Source VCSS Type III Sum of Square df Mean Square F P

VCSS Level 2 vs. Level 1 3.633 1 3.633 379.350 .001⁎

Level 3 vs. Level 1 4.419 1 4.419 515.194 .003⁎

Level 4 vs. Level 1 4.410 1 4.410 215.284 .008⁎

⁎ Significant; VCSS, Venous Clinical Severity Score; Level 1, VCSS; Level 2, follow-up after 1 year; Level 3, follow-up after 3 years; level 4, follow-up after 6 years; df, degree of freedom.
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years (level 3), and after 6 years (level 4);we found that therewas a sta-
tistically significant difference between the pre- andpostoperative VCSS
as the P valuewas, .0001, .0003, .0008, respectively (Table 5). Early post-
operative complications were all of the mild types and recorded in 15%
of patients (n = 11). They ranged from subcutaneous hematoma in 4
patients (5%), mild wound infection in 3 patients (3.75%), allergic reac-
tion due to the bandage in 3 patients (3.75%), as well as DVT in 1.25% of
patients (n=1). Among 35 patients treated surgically, 3 patients (8.5%)
developed recurrent varicosities. This recurrence might be due to the
presence of multiple incompetent perforators in the anteromedial as-
pect of the leg as proved by CDUS (Fig 3). On the other hand, 9 out of
29 patients in GII who underwent USGFS developed recurrent varicosi-
ties. Partial recanalization was observed in the GSV by clinical examina-
tion and proved by the presence of a retrograde flow documented by
CDUS which revealed that the GSV was dilated measuring about 6.2
mm in the upper-thigh, 5 mm in the mid-thigh, and 5.3 mm in the
lower-thigh where it exits from its fascia and becomes more superficial
in location (Fig 4 A and B). Furthermore, 2 (10%) out of 20 patients who
treated with EVLT developed recurrent varicosities after 18 and 24
months, respectively. Patients with recurrent varicosities after surgery
Fig 3. CDUS showing recurrent below knee varicosities after SFJD and GSV stripp
and EVLT were treated by compression sclerotherapy. This was taking
place through further sessions of local injection (i.e. compression sclero-
therapy) using (Chromium [III] Potassium Sulphate, 0.04 g and Glycerol
3.6 g/ampoule 5ml— ScleremoTM). On the other hand, patients with re-
current varicosities that developed after USGFS were treated by addi-
tional sessions of foam sclerotherapy. Recurrent varicosities were
observed in those previously reinjected patients (i.e. USGFS treated
group), 18 months after follow-up and reinjected again. Forty-eight
months after follow-up 2 of those patients who underwent reinjection
developed venous leg ulcers at the ulcer bearing area (i.e. gaiter area)
on the anteromedial part of the leg. This ulcer was developed because
of leg perforator incompetence as documented by CDUS scanning (Fig
5). Conservative therapy was adopted from 6–10 months to allow for
ulcer healing in the formof local ulcer dressing, leg elevation and the ap-
plication of elastic compression stocking (Table 4). Unfortunately, the
ulcers resist healing on conservative treatment and the operation of
subfascial endoscopic perforator surgery (SEPS) took place after 48
months of the follow-up. This is followed by local ulcer dressing with
the application of either graduated elastic compression stocking or a
4-layer dressing to decrease the venous pressure of the limb and allow
ing. Dilated right great saphenous vein measuring 11 mm in the mid-thigh.



Fig 4. CDUS show recurrent varicosities after ultrasound-guided foam sclerotherapy. The left great saphenous vein is dilated measuring as follow 12.2 mm in the upper thigh (A),
incompetent left saphenofemoral junction grade 3, it measures about 12 mm (B).
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the ulcer to heal. The ulcers gradually reduced in size and complete
healing was achieved within 60–72 months of follow-up. The timing
of recurrence of varicosities for all the procedures is illustrated in (Fig
6). Furthermore, the KaplanMeier Survival methodwas done to stratify
patients-free from recanalization anddevelopment of recurrent varicos-
itieswith 72months follow-upperiod as depicted in (Fig 7). Therewas a



Fig 5. Incompetent leg perforator 20 cmabove themedialmalleolus that developedwithin 48months of follow-up. An incompetent perforator is seen in the anteromedial aspect of the left
leg about 20 cm below the left kneemeasuring approximately 4mmand seen supplying a 3.7mm subcutaneous veinwhich is running upward along themedial aspect of the lower thigh
(A). Another similar smaller incompetent perforator measuring about 3 mm is seen approximately 20 cm above the medial malleolus on the medial aspect of the left leg. Otherwise, few
other leg perforators are seen in the posterior and medial aspects of the left leg (B).
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marked improvement in HRQOLS after the intervention P b .001. More-
over, paired-samples t-test was used to compare the means of differ-
ences between HRQOLS before the interventions and at different
periods of follow-up as displayed in (Table 6).
DISCUSSION

Primary varicose veins of the lower limb are one of the major chal-
lenges, confronting the surgeons. Although many modalities have



Fig 6. Line graph demonstrating the time of postoperative recurrent varicosities.

Fig 7. Kaplan Meier survival curves for patients free from recurrent varicosities on long-term follow-up after 72 months.

31A. Mousa et al. / Surgery Open Science 1 (2019) 25–33



Table 6
Health-related quality of life scores (HRQOLS) before and after the interventions

Variable Paired differences t P

Mean ± SD

Pair 1 Bodily pain before/ –.4064 .09786 –19.477 .001⁎

Bodily pain before/after 1 year
Pair 2 Social functioning before/ –.4482 .09261 –22.698 .001⁎

Social functioning before/after 3 years
Pair 3 Physical and mental component before/ –.4477 .1431 –14.673 .001⁎

Physical and mental components before/after 6 years

⁎ Significant; SD, Standard deviation.
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existed for their management, the one that may have a 100% cure rate
does not exist yet. These modalities include conservative treatment
such as compression, leg elevation, and avoidance of long standing. Tra-
ditional operations including surgical SFJD and stripping of the GSV, in
addition to, sonographically-guided foam sclerotherapy, radiofrequency
ablation as well as EVLT [29,32–34]. Our patients’ age ranged between
35-62 years with a mean of 47 ± 7.6, this data coincides with that pre-
viously reported in the literature [4,23,35–37]. In our series, we have ap-
plied a surgical treatment of primary varicosities of the GSV in the form
of SFJD and GSV stripping in 35/80 patients, EVLT using DL in 20/80 pa-
tients, and USGFS in 25/80 patients. Our results showed an anatomic
success rate of 91.5% in the surgically treated group coincides with pre-
viously reported data in long-term prospective studies [5,13,38–39].
Moreover, the recurrence rate post-surgical intervention was observed
in 3.8% of patients contradicting that reported in some of the literature,
where they described an incidence of 13–29% [40–41]. In addition, the
recurrence rate following long-term follows up of 5–20 years was ob-
served clinically in the previous literature ranged from 20–80% [42].
The recurrence of varicosities after conventional surgery may be attrib-
uted to the improperly adopted primary surgical technique, neovascu-
larization, accessory vein reflux/perforator incompetence [43–44].
Furthermore, the anatomic success rate in the USGFS treated group
was somewhat low reaching up to 60%. This can be compared to the
previously published reports [38,44–45]. The reason for this relatively
low success rate of USGFS compared to surgery and EVLT may be re-
ferred to the fact that its effectiveness is usually low in large diameter
veins compared to a smaller one. In addition, recanalization following
USGFS may be related to both SFJ incompetence and paratibial perfora-
tor incompetence [23], despite USGFSmay be the sole treatmentmodal-
ity most of the patients who have strong contraindications to surgery or
EVLT. It may also be very effective in small diameter saphenous vein
varicosities [44]. Nevertheless, USGFSmay be considered as an excellent
alternative in treating patients with recurrent varicosities as it can be
combined with other techniques [45–47]. In this study, only 1 patient
complicated with DVT within 2 weeks after the first injection of
USGFS that might be compared to the previously recorded reports fol-
lowing USGFS [48]. The reason for this coincidence may be explained
by an accidental increase in the volume of the injected foam/increase
in the production of endothelin-1 [49–50]. Another patient suffered
from leg ulceration 18 months after treatment with USGFS. The causa-
tive factor may be due to an increased concentration or extravasation
of the sclerosingmaterials, as previously reported [51]. Despite the lim-
itations and the low success rate of USGFS, it may still be considered as
an effective and valuable option in treating some selected cases with
varicose veins [4]. Long-term assorted follow-up prospective studies
have been published [5,13], and recording the following results for
open surgery, EVLT, and USGFS of 94%, 90%, and 58%, respectively. Our
data showed a high success rate of surgery and EVLT coinciding with
previously published reports as regards the long-term follow-up [5,15,
51–52]. In the current study, the success rate after adopting surgery
and EVLTwere approaching 91% and 90%, respectively. These results co-
inciding with previously published reports [31,52–54], although they
appeared to be superior to other data reported in some literature [13,
34,46,53]. The reason for this discrepancy may be attributed to the
difference in the definition of the success rate. Some defined it very
strictly considering failure when the great saphenous varicosities pre-
sented as a segment above the knee level. To date, there are little reports
that studied the long-term follow-up of primary non-complicated GSV
varicosities underwent different surgical and non-surgical modalities.
Therefore, our current study proposed to highlight the long-term fol-
low-up of this condition. Although the study is having some limitations
that are the relatively low number of cases, it may lead to explain that
surgery still has the best long-term follow-up management modality
compared to EVLT. However, despite the inferior results of USGFS in
comparison to the other 2 techniques, it may still have a role in treating
primary uncomplicated varicosities of the lower limb especially when
the other 2 modalities are contraindicated due to anesthesia obstacles.
Furthermore, VCSS and HRQOLS showed equal improvement among
the treated groups. However, there were various limitations to the cur-
rent study. The cohort sample size is relatively small as previously de-
scribed, and larger series may be needed in future studies for a more
accurate investigation of this notion. Moreover, the selected patients
had primary non-complicated great saphenous vein varicosities with
minimal chronic venous changes (CEAP 2-4); thus, they were patients
whohad early varicose veins. So, patientswhohad complicated varicos-
ities with either chronic leg ulceration or leg perforator incompetence;
in addition to patients with lesser saphenous vein should be involved
in future studies.

In conclusion, long-term follow-up of different treatmentmodalities
for primary non-complicated GSV varicosities among females ismanda-
tory to elucidate the postoperative complications, especially those who
underwent USGFS. Moreover, there was a lower incidence of postoper-
ative recurrence rate and objective evaluation and assessment showed
good ablation of the great saphenous vein varicosities within 6 years
of interventions. Furthermore, our study showed that a recurrence
with recanalization of the GSV was frequently encountered following
USGFS. In addition, no differencewas found in the technical efficacy be-
tween the other modalities during a 6-year follow-up period with
marked improvement of both the venous clinical severity and the
health-related quality of life scores.
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