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ABSTRACT

Introduction: Sclerotherapy is a common
technique for the removal of intradermal veins.
This study examined the rationale for prescrib-
ing micronized purified flavonoid fraction
(MPFF) in clinical, etiological, anatomic,
pathophysiologic (CEAP) class C1 patients with
dilated intradermal veins scheduled for
sclerotherapy.
Methods: In a national, multicenter, observa-
tional program, physicians recruited CEAP C1s
patients scheduled for sclerotherapy. The deci-
sion to prescribe adjuvant MPFF (1000 mg/day
for 6 weeks beginning 2 weeks before scle-
rotherapy) was made according to usual prac-
tice. Disease severity and treatment outcomes
were assessed at baseline and 4 weeks post-scle-
rotherapy using a visual analog scale (VAS) as
well as quality-of-life (CIVIQ-14) and patient
satisfaction (Darvall) questionnaires.
Results: A total of 70 physicians recruited 1150
patients: 1071 (93%) women, 79 (7%) men.
Mean age (± SD) was 40.7 ± 10.7 years (range

18–74) and mean body mass index was
23.6 ± 3.3 kg/m2. Reticular veins were observed
in 42.1% of patients and 57.9% had telangiec-
tasias. MPPF was prescribed to 905 patients
(79%). Sclerotherapy was associated with sta-
tistically significant decreases in mean VAS
scores for leg heaviness, pain, sensation of
swelling, night cramps, and itching. For each
symptom, MPFF-treated patients showed a more
pronounced improvement than those under-
going sclerotherapy alone: mean VAS pain score
with MPFF decreased from 1.90 ± 2.30 to
0.30 ± 0.62 versus 1.72 ± 1.93 to 0.52 ± 0.99
with sclerotherapy alone; mean VAS leg heavi-
ness score with MPFF decreased from
2.80 ± 2.43 to 0.47 ± 1.07 versus 2.38 ± 2.23
to 0.76 ± 0.85 with sclerotherapy alone. Patient
quality-of-life indicators improved with symp-
tom resolution, particularly pain, and for each
indicator the observed improvement was
greater with MPFF. The outcomes of treatment
exceeded patient expectations. Fewer patients
experienced sclerotherapy-induced hyperpig-
mentation with adjunctive MPFF versus scle-
rotherapy alone (33.9% versus 41.2%,
respectively, P = 0.034). No adverse events
related to MPFF were observed.
Conclusion: Resolution of venous symptoms
post-sclerotherapy was greater in patients treated
with MPFF compared with those undergoing
sclerotherapy alone, supporting the rationale for
use of MPFF in patients undergoing sclerotherapy.
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INTRODUCTION

Dilated intradermal reticular veins and telang-
iectasias in their isolated form [clinical, etio-
logical, anatomic, pathophysiologic (CEAP)
class C1] are found in 25% of working-age
people, and in almost 70% of individuals with
more severe grades of chronic vein disease
(CVD). Reticular veins and telangiectasias occur
predominantly in women and have long been
regarded by the medical community as a cos-
metic defect. However, numerous epidemio-
logical studies have shown a clear relationship
between dilated intradermal veins and disease-
specific complaints, the frequency of which
varies from 15% to 50% [1, 2]. They are also
associated with a significantly reduced quality
of life (QoL), and can be a source of intradermal
hemorrhages and external bleeding [1, 2].

The main technique for the removal of
intradermal veins is compression sclerotherapy.
This involves intravenous injection of solutions
that cause chemical burning and destruction of
the endothelium, which leads to obliteration of
the target vessel. However, phlebosclerosing
treatment of reticular veins and telangiectasias
can be associated with a variety of undesirable
side reactions, including the formation of
ecchymoses and the development of hyperpig-
mentation and neovasculogenesis (so-called
matting). One method that has been proposed
to reduce these effects is based on the use of
drugs that modulate the consequences of dam-
age to the endothelium, and local inflammatory
reactions [3].

Micronized purified flavonoid fraction
(MPFF) is an established venous active drug, and
its marketed formulation (Detralex� and other
trade names) contains 90% diosmin (450 mg)
and 10% other flavonoids (50 mg) expressed as
hesperidin given orally twice daily. It has a
proven record of effectiveness in improving leg
symptoms in patients with CVD and venous
edema. Over the past 5–6 years, several pub-

lished studies have demonstrated that treat-
ment with MPFF is able to reduce the incidence
of complications associated with endovascular
phlebosclerosing treatment. Unfortunately, the
number of patients participating in these stud-
ies was small, and their designs were varied
[4–6]. The current, national, multicenter pro-
gram was conducted to evaluate the efficacy
and feasibility of MPFF treatment in patients
undergoing phlebosclerosing procedures for
reticular veins and telangiectasias in routine
clinical practice.

METHODS

Between March and September 2016, participat-
ing physicians (all specialists in phlebology)
from 31 regions and 60 cities in the Russian
Federation recruited patients with a CEAP C1s
classification who were scheduled for phle-
bosclerosing treatment. The protocol and design
of the study were approved by the local ethics
committee of the Russian National Research
Medical University named after N.I. Pirogov
(Chairmen Storozhakov G.I.) (extract from Pro-
tocol No. 144 dd. 26.01.2016). In accordance
with the Federal Law No. 61-FZ, the study did
not require the approval of the Ethics Council of
the Ministry of Health of the Russian Federation
and permission from the Ministry of Health of
Russia, as this study had an observational nature.
The study was conducted in accordance with the
legislative requirements and ethical principles
set forth in the Federal Law ‘‘On the circulation
of medicines’’ (No. 61-FZ of April 12, 2010, as
amended), National Standard of the Russian
Federation GOST R 52379-2005 ‘‘Good Clinical
Practice’’, World Medical Association’s Declara-
tion of Helsinki (1964, with subsequent amend-
ments), and the guidelines for Good Clinical
Practice (ICH GCP).

All subjects were required to be over 18 years
of age, with a CEAP C1s classification, no
known allergy to anesthetics, MPFF or scleros-
ing agents, and no history of phlebotropic agent
use in the 4 weeks before selection. Subjects
were excluded if they had concomitant dis-
ease(s) that might interfere with the results
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(diabetes, hypertension, heart failure, arterial
disease, deep or superficial thrombophlebitis,
renal insufficiency, malignant disease, connec-
tive tissue disorders), any infection within the
last 6 weeks, and a BMI greater than 30 kg/m2.
Pregnant or breastfeeding women, or women
wishing to become pregnant during the course
of the study were also excluded.

Three visits to the study center were sched-
uled: (1) inclusion visit; (2) on the day of scle-
rotherapy (approximately 2 weeks after the
inclusion visit); and (3) follow-up visit (3–
4 weeks after the end of the phlebosclerosing
treatment). The decision to prescribe MPFF at a
daily dose of 1000 mg was taken by the physi-
cians themselves on the basis of the individual
patient. When prescribed, MPFF was initiated
2 weeks before the sclerotherapy and continued
for 6 weeks.

A number of instruments were used to assess
disease severity and treatment outcomes.
Symptom severity and changes in vein-specific
symptoms were estimated with a 10-cm visual
analog scale (VAS). QoL indicators and patient
satisfaction with treatment outcomes were
assessed with the disease-specific questionnaires
CIVIQ-14 (ChronIc Venous Insufficiency qual-
ity of life Questionnaire, 14 items) [7, 8] and
Darvall [9]. CIVIQ-14 consists of 14 items in
three domains: pain (three items), physical (five
items), and psychological (six items) each with
five possible answers (1–5). The scores for
CIVIQ-14 can be calculated for each of the three
dimensions and as a global index score. Change
in CVD clinical class was determined using the
CEAP classification [10].

Statistical analyses were conducted using the
SPSS 16.0 software. When comparing parame-
ters before and after sclerotherapy, the Student’s
t test for paired samples was used.

When comparing groups of patients with or
without MPFF, the Student’s t test for indepen-
dent samples was used. For all statistical criteria,
the level of significance was set at 0.05.

RESULTS

A total of 70 physicians recruited 1150 patients
with a CEAP C1s classification who were

scheduled for sclerotherapy. The cohort com-
prised 79 (7%) men and 1071 (93%) women.
Mean age (± SD) was 40.7 ± 10.7 years (range
18–74 years). Most patients were in the 30–39-
year (32.6%) and 40–49-year age groups
(29.3%), and 95.6% were less than 60 years old.
Mean (SD) body mass index (BMI) was
23.6 ± 3.3 kg/m2. Around two-thirds [753
(65.5%)] of patients had a normal BMI, 319
(27.7%) were overweight, 39 (3.4%) were obese,
and 33 (2.9%) were underweight. Additional
CVD risk factors identified in the study are
shown in Table 1. Reticular veins were observed
in 42.1% of respondents and telangiectasias
were present in 57.9% of cases. In the MPFF
group, 129 patients (14.3%) had no vein-speci-
fic complaints (leg heaviness, pain, sensation of
swelling, night cramps, and itching) and in the
control group there were 28 such patients
(11.4%); this difference was not statistically
significant. All patients underwent sclerother-
apy; the sclerosant used was Fibro-Vein in 585
patients (50.9%) and polidocanol (Ethoxyscle-
rol) in 565 (49.1%) patients. MPFF was

Table 1 CVD risk factors present among patients in the
study (n = 1150)

Risk factor Number (%)

Female gender 1071 (93.1)

Family history of CVD 862 (74.9)

Excessive body mass or obesity 358 (31.1)

Use of hormonal contraception or HRT 198 (17.2)

Childbirth 931 (86.9)

2 or more 521 (48.6)

Current smoker 163 (14.2)

No regular exercise 762 (66.3)

History of thrombosis or thrombophlebitis 7 (0.6)

Mean (SD) hours/day spent

Standing 5.6 ± 3.0

Sitting 5.5 ± 2.5

CVD chronic venous disease, HRT hormone replacement
treatment
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prescribed as adjuvant treatment for 60 days to
905 patients (79%).

At the follow-up visit approximately
1 month after sclerotherapy, a statistically sig-
nificant decrease in mean scores for all vein-
specific complaints was recorded including leg
heaviness, pain, sensation of swelling, night
cramps, and itching (Table 2, Fig. 1). The
reduction in intensity of symptoms post-scle-
rotherapy was observed in both the MPFF and
sclerotherapy alone (control) groups, but for
each complaint a more pronounced improve-
ment was observed in patients who underwent
sclerotherapy in conjunction with MPFF

(Table 2, Fig. 1). For pain, the mean VAS score
decreased from 1.90 ± 2.30 to 0.30 ± 0.62 in
patients who received MPFF and from
1.72 ± 1.93 to 0.52 ± 0.99 in patients with
sclerotherapy alone. Similarly, leg heaviness
decreased from 2.80 ± 2.43 to 0.47 ± 1.07 in
patients who received MPFF and from
2.38 ± 2.23 to 0.76 ± 0.85 in patients treated
with sclerotherapy alone. Greater improve-
ments in symptom severity with MPFF were also
observed for sensation of swelling, night
cramps, and itching (Table 2).

The reduction in severity of vein-specific
complaints was strongly correlated with an
improvement in CIVIQ-14 QoL indicators in
both the MPFF and control groups, but for each
indicator the improvement was greater among
patients who received MPFF (Table 3). This was
particularly noticeable for the CIVIQ-14 pain
score, which improved from a mean of 18.8 pre-
procedure to 4.2 post-procedure in patients who
underwent sclerotherapy in conjunction with
MPFF compared with an improvement from
18.2 to 7.4 in patients undergoing sclerotherapy
alone (Table 3). The CIVIQ-14 global index
score at the final examination improved more
than fourfold with MPFF from 13.4 ± 12.5 to
3.0 ± 4.6. With sclerotherapy alone the global
index score improved from 12.2 ± 12.0 to
5.3 ± 6.8. A reduction in the global index score
indicates an improved QoL. According to the
Darvall questionnaire, the outcomes following

Table 2 Severity of vein-specific complaints on the 10-cm visual analog scale before and 1 month after sclerotherapy

Severity of
complaints
according to VAS

Mean score – SD P value
(MPFF vs
control
after therapy)

Before After

MPFF (n = 905) Control (n = 245) MPFF (n = 905) Control (n = 245)

Leg heaviness 2.80 ± 2.43 2.38 ± 2.23 0.47 ± 1.07 0.76 ± 0.85 \ 0.001

Pain 1.90 ± 2.30 1.72 ± 1.93 0.30 ± 0.62 0.52 ± 0.99 \ 0.001

Sensation of swelling 1.64 ± 2.20 1.50 ± 1.94 0.24 ± 0.62 0.38 ± 0.82 \ 0.005

Night cramps 0.84 ± 1.67 0.47 ± 1.22 0.05 ± 0.35 0.16 ± 0.68 \ 0.001

Itching 0.55 ± 1.60 0.15 ± 0.55 0.05 ± 0.43 0.15 ± 0.72 0.007

In both groups all parameters showed a statistically significant (P\ 0.001) decrease (improvement) after therapy with
MPFF

Fig. 1 Improvement in severity of vein-specific complaints
assessed on a 10-cm visual analog scale (VAS) in patients
treated/untreated with MPFF
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the intervention significantly exceeded
patients’ expectations in all dimensions (ap-
pearance, clothes/ability to wear short skirts,
improvement in communication, social and
leisure activities).

At the end of the follow-up period the
number of respondents with CEAP class C0a
(i.e., no visible signs or symptoms) had
increased fourfold.

The incidence of adverse reactions typically
associated with phlebosclerosing treatment is
presented in Table 4. Fewer patients experi-
enced sclerotherapy-induced hyperpigmenta-
tion with adjunctive MPFF versus sclerotherapy
alone (33.9% versus 41.2%, respectively,
P = 0.034). No adverse events related to MPFF
treatment were observed.

DISCUSSION

Recruitment of patients in this study was lim-
ited to those with a CEAP C1 classification of
CVD. However, the risk factors for dilation of
the intradermal veins identified in the current
study were identical to those associated with
the development of more severe forms of CVD.
As such, reticular veins and telangiectasias
should be considered not as a separate clinical
entity but as a variant of the progressive course
of CVD with a high probability of an increase in
clinical class in the future. This statement may
be justified indirectly by the complaints of
patients in the current study, which coincide
with the vein-specific symptoms typical of more
severe forms of CVD. The disappearance of vein-
specific symptoms after sclero-obliteration of
pathologically altered intradermal veins is
therefore predictable, and confirms that com-
pression sclerotherapy is not only a cosmetic
procedure but also a fully fledged treatment
method.

There is considerable rationale for the use of
adjuvant phlebotrophic therapy during phle-
bosclerosing treatment. It targets adverse effects
associated with vein-specific inflammation by
inhibiting leukocyte-endothelial interactions
and a number of studies have shown that MPFF
can improve outcomes following surgical and
endovascular interventions for CVD of the
lower limbs [11, 12]. In the current study,
patients in the sclerotherapy with adjunctive
MPFF group had a greater reduction in all
venous complaints including leg heaviness,

Table 3 Mean scores for CIVIQ-14 quality-of-life indicators before and 1 month after sclerotherapy

CIVIQ-14 scores Mean score – SD P value
(MPFF vs control
after therapy)

Before After

MPFF (n = 905) Control (n = 245) MPFF (n = 905) Control (n = 245)

Pain 18.8 ± 17.4 18.2 ± 16.0 4.2 ± 6.5 7.4 ± 9.8 \ 0.001

Physical 8.0 ± 12.2 8.1 ± 12.4 2.3 ± 5.1 3.7 ± 8.1 \ 0.001

Psychological 12.5 ± 14.1 10.4 ± 12.2 2.6 ± 5.2 4.7 ± 7.6 \ 0.001

Global 13.4 ± 12.5 12.2 ± 12.0 3.0 ± 4.6 5.3 ± 6.8 \ 0.001

In the disease-specific questionnaire CIVIQ-14, the lower the score, the better the quality of life

Table 4 Comparative assessment of adverse reactions
associated with phlebosclerosing treatment in patients who
were treated or not treated with MPFF

Patients
treated with
MPFF for
60 days
(n = 905)

Patients not
treated with
MPFF
(n = 245)

P value

n % n %

Phlebitis 68 7.5 22 9.0 0.449

Pigmentation 307 33.9 101 41.2 0.034*

Neoangiogenesis 40 4.4 16 6.5 0.173

Necrosis 6 0.7 0 0.0 0.201

*Differences statistically significant
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pain, sensation of swelling, night cramps, and
itching compared with those in the control
group who underwent sclerotherapy alone. The
reduction in these complaints was linked to a
greater improvement in quality-of-life indica-
tors in the MPFF group, particularly for pain.
The majority of patients in this study were in
the 30–50-year age group and 95.6% were less
than 60 years old. The presence of reticular
veins and telangiectasias can have a significant
impact on patients’ quality of life not only in
terms of their adverse cosmetic effect but also
by the impact that symptoms can have on
patients’ ability to work and conduct their
normal family life. Any treatment that can
hasten a patient’s recovery and lessen symptom
severity is therefore advantageous, particularly
in active, working-age individuals.

In this observational study physicians were
not restricted to a single technique or sclerosing
agent, but performed the procedure according
to their usual practice. The rates of hyperpig-
mentation could therefore be due to a number
of factors including treatment technique, scle-
rosing solution and concentration, patient pre-
disposition, as well as how the authors define
hyperpigmentation. Post-sclerotherapy hyper-
pigmentation was observed in 33.9% of subjects
in the MPFF group and 41.2% in the control
group. Post-injection hyperpigmentation is the
most unpleasant and long-lasting complication
of sclerotherapy, reflecting the severity of
extravasal inflammation. Beneficial effects of
MPFF on post-procedure hyperpigmentation
have also been observed in previous studies
[12–14].

This survey is subject to several limitations.
In this observational study subjects were not
randomized to treatment. The decision to use
MPFF was according to the physicians’ usual
practice and was generally prescribed to indi-
viduals with more severe signs and symptoms.
In addition the level of surgical intervention in
these patients was greater than in those with
less severe disease. To achieve statistically sig-
nificant differences in this comparative inter-
vention study would not only have required a
much larger number of observations but also a
standardized technique for the sclerotherapy
procedure. In the current study it was stipulated

that physicians should use their normal scle-
rotherapy techniques. Despite this, MPFF treat-
ment was associated with a trend for a reduction
in all common sclerotherapy-associated adverse
events, which reached statistical significance for
hyperpigmentation. The six cases of skin
necrosis in the MPFF group were a result of
sclerotherapy technical errors and not related to
MPFF treatment. A further limitation of this
study is that VAS results are only provided for
one limb, whereas CVD signs and symptoms are
generally bilateral. The quality-of-life indica-
tors, however, are focused on overall improve-
ments related to both limbs.

CONCLUSION

Phlebosclerosis of dilated intradermal veins
results in good aesthetic and functional out-
comes and in the majority of patients achieving
the lowest CEAP clinical class. MPFF treatment
initiated 2 weeks before the procedure and
continued for 6 weeks is well accepted by
patients and was associated with greater
improvements in venous symptoms and qual-
ity-of-life indicators compared with the group
receiving sclerotherapy alone. In the MPFF
group there was also a reduced incidence of
typical adverse effects of compression scle-
rotherapy, especially the occurrence of post-in-
jection hyperpigmentation. On the basis of data
from the present study, adjuvant phlebotrophic
therapy with MPFF may be considered as an
add-on treatment in routine clinical practice
when performing phlebosclerosing treatment.
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