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Abstract
Background Endovenous interventions and minimally invasive open procedures are effective in the management of varicose 
veins, but can result in post-operative pain/discomfort.
Objective The objective of this study was to evaluate the clinical efficacy of micronized purified flavonoid fraction venoac-
tive therapy for postoperative pain, vein-specific symptoms, and quality of life in patients with varicose veins following an 
endovenous mechanochemical ablation procedure.
Methods This prospective, observational, single-center study allocated patients into two groups: Group A, micronized 
purified flavonoid fraction 1000 mg once daily for 30 days; Group B, no venoactive drug prescribed (control). The Clinical-
Etiology-Anatomy-Pathophysiology classification system for chronic venous disorders was used to assess varicose veins; a 
10-point Visual Analog Scale assessed pain syndrome intensity; the Venous Clinical Severity Score measured overall varicose 
vein severity; and the Chronic Venous Insufficiency QoL Questionnaire measured total quality of life.
Results The study enrolled 58 patients (mean age 36.9 ± 4.1 years; 24 men) with varicose veins of C2–C4 who underwent 
truncal mechanochemical ablation plus mini-phlebectomy or foam sclerotherapy. Group A had significantly lower pain syn-
drome at days 14 and 30 compared with Group B (1.76 vs 2.20, p = 0.039; 1.38 vs 2.07, p = 0.003, respectively), and clinical 
symptom severity at day 30 (2.67 vs 3.13, p = 0.05). Significant differences in quality-of-life scores existed between groups 
at days 14 and 30 (15.21 vs 18.75, p = 0.008; 12.98 vs 16.33, p = 0.001). No micronized, purified flavonoid, fraction-related 
adverse effects were observed.
Conclusions Micronized purified flavonoid fraction-based venoactive adjuvant therapy after mechanochemical ablation 
alleviated pain, reduced the severity of symptoms, and improved the quality of life in patients with varicose veins.
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Key Points 

Venoactive adjuvant therapy with micronized puri-
fied flavonoid fraction at a standard daily dosage after 
an endovenous mechanochemical ablation procedure 
alleviates pain, reduces the severity of symptoms, and 
improves quality of life.

The benefits of venoactive adjuvant therapy include 
faster rehabilitation.

The better perception of the endovenous intervention 
could be attributable to the fact that mechanochemical 
ablation was performed with local anesthesia.

1 Introduction

Endothermal techniques have proved to be effective for 
the treatment of incompetent truncal veins [1]. The tumes-
centless mechanochemical ablation (MOCA) technique 
has become an alternative treatment modality. Mechano-
chemical devices (ClariVein, Flebogrif) have been devel-
oped to minimize the negative aspects of both endothermal 
ablation and ultrasound-guided foam sclerotherapy for the 
treatment of saphenous incompetence, while incorporating 
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the benefits of each [1–6]. Treatment with MOCA resulted 
in less postoperative pain/edema and a faster improvement 
in the Venous Clinical Severity Score (VCSS) in the short 
term but more hyperpigmentation compared with radi-
ofrequency ablation (RFA) [7]. In addition, MOCA was 
associated with a significant reduction in rates of ecchy-
mosis and hematoma formation and postoperative phle-
bitis and a shorter time to return to work compared with 
thermal ablation [2, 8]. In comparative studies, including 
the Mechanochemical endovenous Ablation to RADiOf-
requeNcy Ablation (MARADONA) study [7], short-term 
(6-month) outcomes were similar with MOCA and RFA, 
but there were more anatomical failures between 6 months 
and 3 years after MOCA than after RFA [5–7]. However, 
compared with RFA, MOCA was associated with a lower 
incidence of nerve injury, deep vein thrombosis, and skin 
burns [5].

The most frequently reported complications in the 
MOCA studies were induration (12–18%), thrombophle-
bitis (2–13%), and ecchymosis (8–10%) [1]. Less fre-
quently reported were deep venous thrombosis (0–1%) 
and hyperpigmentation (5%). No other major complica-
tions have been reported using MOCA in the treatment of 
saphenous vein incompetence. Despite the low incidence 
of serious postoperative complications, many treatments 
for varicose veins (VVs)—including MOCA, modern 
open surgery, and endovenous thermal obliteration—
may be associated with adverse effects such as pain, 
edema, hematoma, and burning. Venoactive treatments 
such as micronized purified flavonoid fraction (MPFF) 
have proven anti-edema, anti-inflammatory, and venoac-
tive actions [9, 10] and are used from the early stages of 
VVs. These agents may also provide benefits in the post-
procedural period after MOCA. Thus, in current guide-
lines on the management of chronic venous disorders in 
the lower limbs, MPFF carries a grade A recommenda-
tion for the relief of symptoms based on a high level of 
evidence [11].

Micronized purified flavonoid fraction is composed of 
five active flavonoids: micronized diosmin (accounting for 
90%), hesperidin, diosmetin, linarin, and isorhoifolin (the 
remaining 10%) [12]. Their therapeutic effect is attained 
mainly through reducing capillary permeability, inhibit-
ing the inflammatory cascade, and increasing venous tone. 
Micronized purified flavonoid fraction is associated with a 
reduction in edema and faster venous ulcer healing, while 
calcium dobesilate and rutosides are better at relieving 
leg cramps and edema, respectively [13]. A meta-analysis 
evaluating the effects of placebo and four venoactive drugs 
(MPFF, ruskus extract, hydroxyethylrutosides, diosmin) 
demonstrated the superior efficacy of MPFF on paramalle-
olar edema [14].

Evidence suggests that the anti-edema, anti-inflam-
matory, and venoactive actions of MPFF can help reduce 
pain and inflammatory syndromes in patients with chronic 
venous disease and after venous surgeries [9, 10, 15–17]. 
The European Society for Vascular Surgery guidelines on 
the management of patients with chronic venous diseases 
recommend MPFF and sulodexide as the main treatment 
(Class IIa, evidence level A) [10]. The International Union 
of Angiology guidelines also recommend MPFF combined 
with compression therapy for faster healing of venous ulcers 
in the lower limbs (Class 1, Level B) [18]. The pleiotropic 
pharmacologic effects of MPFF influence almost every 
component of VV pathogenesis—it suppresses endothelial 
cell activation and leukocyte adhesion, enhances capillary 
stability, inhibits free radicals and lysosomal enzymes, and 
normalizes prostaglandin E2 synthesis [15].

The use of venoactive drugs can facilitate the recovery 
process following saphenous vein high ligation and strip-
ping, laser or RFA, and sclerotherapy [19]. Several open-
label clinical trials have demonstrated that venoactive drugs 
are effective after surgery, endovenous thermal ablation 
(laser, radiofrequency), and sclerotherapy [20–23]. The lat-
est systematic review on the use of venoactive drugs in this 
setting illustrates the benefit of MPFF in terms of reducing 
post-procedural pain, hematoma count and area, and VV 
symptoms [19]. However, to the best of our knowledge, no 
studies have examined the effect of venoactive therapy on 
patient recovery following a non-thermal non-tumescent 
endovenous MOCA. This study was performed to evaluate 
the clinical efficacy of venoactive MPFF therapy for postop-
erative pain, symptoms, and quality of life (QoL) in patients 
with VV after endovenous MOCA.

2  Materials and Methods

2.1  Participants and Study Design

This was a single-center, observational, non-randomized 
study with a control group. Eligible patients were those 
who underwent surgery at the Vascular Surgery Depart-
ment and received MPFF in Belarus for VV in the 12 
months between 1 January and 31 December, 2019. The 
decision to take MPFF and enter the study was made by 
the patient based on information given by the physician. 
Enrolled patients were categorized on the basis of the 
(non-) use of adjuvant venoactive therapy in the postop-
erative period: Group A comprised those who received 
MPFF  (Detralex®; Servier, France) 1000 mg once daily 
for 30 days; Group B included patients who did not receive 
the venoactive drug.

The study inclusion criteria were as follows: age 
> 18 years; Clinical-Etiology-Anatomy-Pathophysiology 
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(CEAP) classification system for chronic venous disorders 
clinical class C2–C4 [24]; saphenofemoral/saphenopo-
pliteal junction (SFJ/SPJ) insufficiency and pathological 
(> 0.5 s) reflux in the great/small saphenous vein (GSV/
SSV) manifested by one or more ‘venous’ symptoms (pain, 
itching, nocturnal leg cramps, swelling/pulsing sensation, 
heaviness, fatigue, and overall discomfort), vein diameter 
at the SFJ/SPJ >4.5 mm and <8 mm in an upright position.

To minimize the chance of selection bias, the exclusion 
criteria were: isolated reflux in tributaries, GSV/SSV tor-
tuosity, known allergy to the sclerosant, deep/superficial 
vein thrombosis, post-thrombotic occlusion, confirmed 
thrombophilia, postoperative VV recurrence, obliterating 
peripheral artery diseases (ankle-brachial pressure index 
< 0.8), pregnancy, and lactation. To avoid confounding 
caused by pharmacological interactions, patients were also 
excluded if they received concomitant treatment with any 
venoactive drug intake within 3 months prior to the start 
of the study and an allergy or hypersensitivity to MPFF.

The pre-operative examination documented patient his-
tory (including the information about prior venous surger-
ies), identifying clinical signs/symptoms of VV, duplex 
ultrasound evaluation of the lower extremities, and a clin-
ical-etiological and anatomical-pathophysiological assess-
ment based on the CEAP criteria. The primary transverse 
and longitudinal ultrasound examination (B-mode, color, 
and spectral Doppler) was performed by doctors at the 
Vascular Pathology Non-Invasive Diagnostics Unit before 
deciding on treatment choices. Reflux in the SFJ/SPJ area 
was determined in supine and upright positions using the 
Valsalva maneuver or manual compression/decompres-
sion test, respectively. The SFJ/SPJ and GSV/SSV seg-
ments with retrograde blood flow longer than 0.5 s were 
considered incompetent. Venous reflux section length and 
incompetent GSV/SSV segments’ diameter (in mm) were 
reflected in medical documentation.

The patients were informed about the MOCA technique, 
the intervention’s potential complications, and adverse 
effects. Signed consent forms were obtained from all 
individual participants included in the study. The study 
was approved by the Belarusian State Medical Univer-
sity’s Biomedical Ethics Committee (approval number 
20140455).

2.2  Interventions

2.2.1  Surgical Intervention

Following the registration of the Flebogrif™ device in 
Belarus in 2015, it was widely used in conjunction with 
MPFF after MOCA. The Flebogrif™ catheter (Balton Sp. z 
o.o., Warsaw, Poland) is an endoluminal non-thermal non-
tumescent device designed to cause occlusion (fibrosis) of 

the target vein; this is achieved with retractable cutters and 
foamed sclerosant that result in mechanical and chemical 
damage to the endothelial lining of the vein.

The Flebogrif™ device’s design is based on a 5 Fr single-
channel diagnostic vascular catheter 60 or 90 cm long (with 
1-cm graduated marks), its lumen containing a retractable 
metal rod with five sharp wires (‘claws’) attached to its tip. 
As the ‘claws’ are released and the catheter is withdrawn 
from the vessel, the endothelial layer of the vein walls are 
damaged; at this time, the distance between the fully opened 
cutting elements is ~ 29 mm, which is sufficient to treat 
incompetent veins up to 17–20 mm in diameter [19].

A dose of 3% lauromacrogol-400 foamed solution 
 (Ethoxysclerol®; Kreussler & Co. GmbH, Wiesbaden, Ger-
many) was prepared using the method described by Tes-
sari and colleagues [25]. This method uses a three-way tap 
adapted to two 10-mL syringes to mix 2 mL of liquid scle-
rosant with 8 mL of room air (in 1:4 proportion) to obtain a 
mixture of 10 mL.

The patients were placed in supine or prone positions 
for GSV or SSV ablation, respectively. The catheter length 
choice was determined by that of the incompetent vein seg-
ment. The GSV/SSV was punctured with a straight needle 
18G at the distal point of reflux in an operating room under 
local anesthesia (1% lidocaine hydrochloride solution) and 
ultrasound guidance, after which a 0.035″ J-shape guidewire 
was employed to insert a 6 Fr introducer with an expander. 
Upon the removal of the introducer, a Flebogrif™ cathe-
ter was delivered to the lumen of the target vein with the 
tip positioned 2–3 cm below the SFJ/SPJ. Following the 
guidewire’s removal, the catheter’s cutting elements were 
released, shifting its outer ‘shell’ against the stationary inner 
rod, after which the syringe containing the 10 mL of foam 
was connected to the central channel’s port [26]. The cath-
eter was being distally removed from the vein in a smooth 
motion all the way up to the introducer, damaging the 
endothelium with its cutters, with simultaneous introduction 
of the foam (0.1–0.2 mL per 1 cm). The graduated marks on 
the catheter helped measure the treated GSV/SSV section’s 
length. During and within 5 min after the foam injection, 
the ultrasound probe was used to apply percutaneous com-
pression in the SFJ/SPJ plane. Where deemed necessary, 
MOCA was supplemented with simultaneous Müller–Varadi 
mini-phlebectomy or standard foam sclerotherapy of the vis-
ible varicose tributaries. Immediately after the procedure, a 
class 2 RAL compression stocking was place on the operated 
limb, and the patients were recommended to take a 30-min 
walk. The use of elastic compression was continuous over 
the first 24 h, with subsequent transition to daytime wear 
for 4 weeks.

Dynamic follow-up of both groups’ patients (visual 
examination, limb photography, ultrasound examination) 
was performed at days 7, 14, and 30, respectively, ± 1 day 
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after their surgery. Technical success was defined as the abil-
ity to successfully complete the procedure (i.e., the cath-
eter safely placed at the defined location and the GSV/SSV 
treated without technical problems). Anatomical success was 
defined by complete occlusion of the treated GSV/SSV seg-
ment, objectively assessed by duplex ultrasound.

2.2.2  MPFF Treatment

Patients in Group A received MPFF 1000 mg once daily 
for 30 days, with the first dose taken on the day of surgery. 
The 1000-mg tablet was to be taken orally and with food at 
lunchtime.

2.3  Outcome Assessments

Before the procedure and at each visit, adverse effects and 
intervention-related complications, pain syndrome inten-
sity [on a 10-point Visual Analog Scale (VAS)], the VCCS 
[27], and QoL scores were recorded. The total QoL index 
was determined with the Chronic Venous Insufficiency 
Questionnaire (CIVIQ-20) using the modified formula 
[(S − 20) × 1.25], where S was the sum of points scored after 
answering each of the 20 questions [28]. Thus, one point 
indicated the absence of symptoms or subjective feelings, 
whereas five points corresponded to their maximum severity. 
The endpoints for this study were pain intensity, QoL, and 
VCSS at days 7, 14, and 30 after MOCA.

2.4  Statistical Analysis

The data on all VV patients were collated from the electronic 
database “AIS Clinic” and subjected to further analysis using 
the Statistica Version 10 and SPSS Version 23 software. The 
statistical significance was assessed using widely accepted 
nonparametric tests: the Mann–Whitney U test for pairwise 
comparison of variables in independent samples, the sign 
rank test for pairwise comparison of variables in depend-
ent samples, and the Kruskal–Wallis test to compare three 
or more variables in independent samples. The central ten-
dency and the spread of quantitative indicators were indi-
cated as arithmetic mean and 95% confidence interval. The 
differences identified were considered statistically significant 
at p ≤ 0.05.

Multivariate regression analysis was applied to the 
patient data from Groups A and B using results for three 
indices (pain severity, VCSS, and QoL). The following vari-
ables were included: sex, age, the number of legs treated, 
the vein diameter, the SSV treatment, and simultaneous 
sclerotherapy.

3  Results

3.1  Patients’ Clinical and Demographic 
Characteristics

The study included 58 patients with CEAP class C2–C4, 
mean age was 36.9 ± 4.1 years, and 34 (58.6%) were women; 
43 were in Group A (treated with MPFF) and 15 in Group B 
(control); the approximate ratio between Group A and Group 
B was 3:1. A clinically significant GSV/SSV insufficiency 
in one or both lower extremities was diagnosed in all cases. 
Patient distribution by the CEAP clinical class (C2:C3:C4) 
was 44:8:6 (Table 1). The most common symptoms patients 
were experiencing were pain (Group A: 74.4%, Group B: 
66.7%), heaviness (Group A: 25.6%, Group B: 26.7%), and 
fatigue (Group A: 23.3%, Group B: 26.7%).

A total of 65 saphenous trunks were treated in 58 patients, 
while 48 patients (82.7%) underwent surgery for unilateral 
GSV insufficiency; seven patients (12.1%) and three patients 
(5.2%) for bilateral lesion of GSV and SSV, respectively. 
Mini-phlebectomy or foam sclerotherapy of tributaries was 
performed in 51 (87.9%) and 2 (3.4%) cases, respectively 
(Table 1). There were no cases of device-associated com-
plications: following the successful GSV/SSV puncture, the 
Flebogrif™ catheter was inserted into the venous lumen and 
positioned as required in all cases (100% technical success). 
The patients were discharged on the day of their surgery or 
the following day. There were no MOCA-associated throm-
botic, neurological, or infectious complications recorded 
throughout the follow-up period. One month post-surgery, 
complete closure of the lumen of the GSV/SSV was con-
firmed in 100% of cases.

3.2  Treatment Outcomes

The initial pain syndrome intensity was comparable 
in Groups A and B, showing no significant difference 
(2.95 vs 3.27, p = 0.29). At days 7, 14, and 30 after the inter-
vention, a significant effect on pain relief was observed in 
both groups (p < 0.01 for all three time points; day 30 val-
ues were 1.38 in Group A and 2.07 in Group B); at day 14 
and then day 30, there was a significant difference between 
groups, in favor of Group A, for pain relief (Fig. 1). Two 
patients in Group A (4.6%) and two patients in Group B 
(13.3%) reported pain on day 30. There were qualitative dif-
ferences in pre-operative and post-operative pain perception. 
According to the patients, the pain was initially caused by 
heaviness and edema of the lower extremities, whereas after 
the procedure, the pain was perceived as a consequence of 
the surgery rather than residual venous symptoms.

Before intervention, the cumulative VCSS index was 
similar in Groups A and B (4.14 vs 4.33 points, p = 0.55). 
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A continuous decline in the VCSS index was observed 
postoperatively at each follow-up time point in Groups A 
and B (p < 0.01 for all three time points); however, statis-
tically significant differences between the groups were 
recorded at day 30 (2.67 vs 3.13, p = 0.05; Fig. 2). Follow-
ing endovenous obliteration, the symptoms associated with 
heaviness and swelling in the lower limbs were resolved in 
almost all patients during the 30-day follow-up period; at 
day 30, one patient each in Group A (2.3%) and Group B 
(6.7%) reported swelling/pulsing sensation, and one patient 
in Group A (2.3%) and two in Group B (13.3%) reported 
heaviness. Overall discomfort was reported by one patient 
in Group A (2.3%) and two in Group B (13.3%). None of the 
patients in either group reported itching on day 30. Fatigue 
was reported by one patient and nocturnal leg cramps by two 
patients, all of whom were in Group B; none of the patients 
in Group B reported these two symptoms on day 30. The 
incidence of symptoms on day 30 did not differ significantly 
between Group A and Group B.

There was no difference between baseline QoL val-
ues between Group A and Group B (23.15 vs 24.67; 

p = 0.46; Fig. 3). In both groups, post-operative QoL sig-
nificantly improved at each subsequent follow-up time 
point (p < 0.001). At day 14 and day 30 after surgery, 
total QoL was significantly higher in Group A compared 
with Group B (15.21 vs 18.75, p < 0.001; 12.98 vs 16.33, 
p = 0.001). No MPFF therapy-related adverse effects were 
observed.

3.3  Multivariate Regression Analysis

None of the assessed variables had a significant influence on 
the VAS score (pain severity) in either Group A or Group B 
(Table S1 of the Electronic Supplementary Material). How-
ever, sex significantly influenced the VCSS index in both 
groups, with women showing a significantly lower response 
than men.

Small saphenous vein ablation showed a weak but direct 
correlation with the VCSS index and QoL in Group B only. 
Sclerotherapy showed an even weaker, but indirect correla-
tion with just one out of three indices (VCSS).

Table 1  Patients’ clinical and 
demographic characteristics

GSV great saphenous vein, MOCA mechanochemical ablation, SD standard deviation, SSV small saphenous 
vein, VAS Visual Analog Scale

Characteristics Group A
N = 43

Group B
N = 15

P value

Age, years, mean ± SD 36.4 ± 12.4 37.2 ± 9.6 0.96
Sex, male/female, n/n 18/25 6/9 1.0
C2, n (%) 31 (72.1) 14 (3.3) 0.66
C3, n (%) 7 (16.3) 1 (6.7) 0.67
C4a, n (%) 3 (7.0) – 0.40
C4b, n (%) 2 (4.7) 1 (6.7) 1.0
Severity of pain before MOCA, mean of VAS score 2.95 ± 0.38 3.27 ± 0.49 0.29
Symptoms of chronic venous disease, n (%)
 Pain 32 (74.4) 10 (67) 0.73
 Swelling/pulsing sensation 7 (16.3) 1 (6.7) 0.67
 Heaviness 11 (25.6) 4 (26.7) 1.0
 Overall discomfort 9 (20.9) 3 (20.0) 1.0
 Fatigue 10 (23.3) 4 (26.7) 1.0
 Itching 4 (9.3) 1 (6.7) 1.0
 Nocturnal leg cramps 5 (11.6) 3 (20.0) 0.41

Unilateral lesion, n (%) 37 (86.0) 14 (93.3) 0.66
Bilateral lesion, n (%) 6 (14.0) 1 (6.7) 0.66
GSV reflux, n of limbs 46 16 1.0
SSV reflux, n of limbs 3 – 0.29
Diameter of GSV and SSV in mm, mean ± SD 6.3 ± 0.91 6.13 ± 1.09 0.47
Number of interventions 49 16 0.65
Intervention type, n (%) of patients
 MOCA alone 3 (7.0) 2 (13.3) 0.60
 MOCA + mini-phlebectomy 38 (88.4) 13 (86.6) 1.0
 MOCA + sclerotherapy of tributaries 2 (4.7) – 1.0
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4  Discussion

In this observational single-center study in 58 patients with 
VV following an endovenous MOCA procedure, adjuvant 
treatment with MPFF for 4 weeks significantly reduced 
pain syndrome intensity and clinical symptom severity 
and improved QoL. The role of venoactive MPFF therapy 
after combined phlebectomy or endovascular interventions 
was studied in the DEFANCE and DECISION clinical tri-
als [20, 22] and the results of our study are consistent with 
these trials. The non-randomized multicenter DEFANCE trial 
 (Daflon® 500 mg, assEssment of eFficacy and safety for Com-
bined phlEbectomy) confirmed the efficacy of perioperative 
(2 weeks before and 4 weeks after surgery) MPFF use after 
GSV stripping [20]. A significant reduction in the number 
and area of hematomas, relief of pain, and heaviness in the 
operated limb was recorded in the venoactive therapy group 
(n = 200) at days 7 and 30. At the same time, the results of the 
survey using the CIVIQ vein-specific questionnaire showed no 
significant QoL differences between the groups of MPFF and 
non-MPFF patients. The pain scores at 1 week post-MOCA 
in our study are higher than those reported in previous trials 
with MOCA alone [29], but are similar to those in studies of 
MOCA combined with sclerotherapy [20]. The authors attrib-
ute some inconsistency in the obtained data to the peculiarities 
of the postoperative period: the patient’s well-being was more 

influenced by surgical trauma and the wearing of compression 
bandages than by the venous pathology manifestations. The 
efficacy of MPFF was evaluated in a randomized open-label 
DECISION trial based on the VCSS scale and the CIVIQ-14 
questionnaire in 126 patients with VV CEAP clinical class 
C2–C4 after an endovascular intervention (laser or radiofre-
quency obliteration, US-guided foam sclerotherapy) [22]. The 
control group included 104 patients who underwent surgery 
and did not receive MPFF in the perioperative period. The 
VCSS and QoL indicators were better in the MPFF venoactive 
therapy group than in the control group at days 14 and 28 after 
the intervention. Our own observations are consistent with the 
main trends identified in the DEFANCE and DECISION trials 
[20, 22]. Certainly, the endovenous intervention per se helped 
alleviate the CVD symptoms and improve the patients’ QoL. 
However, further benefits of a 30-day MPFF course were 
demonstrated in 43 patients with VV grade C2–C4, includ-
ing significant pain reduction and QoL improvement at days 
14 and 30, as well as marked relief of CVD symptoms 30 
days after MOCA.

The results were, for the most part, not significantly influ-
enced by patient demographic or clinical variables, as shown 
by the multivariate regression analysis, with the studied 
confounders showing weak and irregular effects on efficacy 
indices. However, we did find that women were significantly 
less likely than men to show a response on the VCSS. The 

Fig. 1  Visual Analog Scale (VAS) pain scores: comparative cross-group analysis. Error bars represent 95% confidence intervals. MPFF micro-
nized purified flavonoid fraction
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percentage of women in Group A (58%) was almost the same 
as in Group B (60%). Therefore, this confounder would not 
have had a major impact on the final result of the evaluation 
of the MPFF treatment effectiveness in our study.

Compared with other published reports [20–22], our 
results indicated that MPFF may have a better performance 
profile in terms of VAS/VCSS scores and the CIVIQ-20 
questionnaire; this is probably because of a more sparing 
non-thermal non-tumescent technology employed to elimi-
nate vertical venous reflux. As it was established, the pain 
syndrome intensity during edema/swelling is significantly 
higher than during the surgery itself [30]. Our patients had 
better perceptions of endovenous intervention, something 
that we attributed to the fact that MOCA was performed 
without tumescent anesthesia, only requiring local anesthe-
sia at the single GSV/SSV puncture site, thereby reducing 
the risk of heat-related nerve injury.

One of the key components of MOCA is the process of 
venous wall damage by a sclerosing agent to form a dense 
clot (a ‘sclerothrombus’); therefore, the use of adjuvant 
venoactive therapy after the endovenous intervention is 
appropriate. Endothelial destruction is accompanied by 
the expression of pro-inflammatory cytokines and growth 

factors inducing a local venospecific inflammatory response. 
Administration of MPFF 2 weeks prior to and for 2 months 
after sclerotherapy has been shown to lower the levels of 
inflammation and endothelial dysfunction markers (his-
tamine, C-reactive protein, interleukin-1, tumor necrosis 
factor-α, and endothelial vascular growth factor) in venous 
blood samples [23].

While our results provide a clear indication of the use-
fulness of MPFF after MOCA, there are limitations of our 
study design that restrict the generalizability of our results. 
These include the open-label nature, the absence of rand-
omization or a placebo control, the moderate sample size 
of patients, a relatively short follow-up period, and the use 
of subjective endpoint parameters. The patient decision to 
enter the study is a potential source of bias. Other outcomes 
such as the assessment of adherence and a more detailed 
account of adverse effects would also enhance the study. 
In addition, MOCA was technically and anatomically suc-
cessful in 100% of the patients in this study, thus our study 
does not provide an opportunity to investigate the impact 
of MPFF on symptoms and QoL in patients whose MOCA 
procedure was not successful. Future research should inves-
tigate this issue, as well as the potential impact of MPFF 

Fig. 2  Varicose veins Venous Clinical Severity Score (VCSS) severity index: comparative cross-group analysis. Error bars represent 95% confi-
dence intervals. MPFF micronized purified flavonoid fraction
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on post-MOCA occlusion rates, although our data of 100% 
anatomical success would suggest that MPFF has no impact 
on the rate of procedural success.

Strengths of the study were the real-world scenario in 
which it was conducted. Furthermore, confounding fac-
tors were partly mitigated by the fact that in both groups 
the percent of women was equal to ~ 60%, the average 
age was also almost the same, most of the patients in both 
groups underwent the same surgical operation (MOCA 
plus mini-phlebectomy). Thus, potential confounders, 
such as sex, age, and the exact type of surgical operation, 
have been kept to the minimum.

5  Conclusions

Venoactive adjuvant therapy with MPFF at a standard 
daily dosage of 1000 mg for 4 weeks after endovenous 
MOCA can significantly alleviate the post-procedural pain 
syndrome, reduce the severity of the clinical manifesta-
tions, and improve QoL. There is a pressing need for pro-
spective, randomized, placebo-controlled trials to assess 

the subjective and objective efficacy of MPFF after end-
ovenous MOCA.
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