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Chronic venous disease (CVD) of the lower extremities, specifically at the stage of chronic venous insufficiency, is a prevalent
condition among adults characterized by a progressive clinical course and declining quality of life. This necessitates a detailed
assessment of hemodynamic changes within the venous system.

Aim. To identify the clinical and pathophysiological features of hemodynamic changes prior to surgery and determine their asso-
ciation with the clinical class of the disease.

Materials and methods. The study included 139 patients (aged 18-75 years) with CVD classes C3-C6 (CEAP classification).
Patients were divided into three groups with subgroups based on the treatment method. Assessment included clinical examination,
duplex scanning (measuring diameters of the saphenofemoral and saphenopopliteal junctions (SFJ and SPJ), great and small
saphenous veins (GSV and SSV), tributaries, and perforators). Disease severity was evaluated using the Venous Clinical Severity
Score (VCSS), and quality of life using the Chronic Venous Insufficiency Questionnaire (CIVIQ-20). Statistical analysis utilized
Student’s t-test and Pearson correlation coefficient (r).

Results. A statistically significant direct correlation was found between higher CEAP clinical classes and worsening CIVIQ-20
and VCSS scores (p < 0.05). Duplex ultrasound revealed a strong positive correlation between disease progression and
increased diameters of the GSV, SSV, SFJ, and SPJ, as well as a greater number and size of tributaries and perforators
with pathological reflux. The number of affected anatomical segments in the superficial venous system also increased with
disease severity.

Conclusions. Combined analysis of duplex data, CIVIQ-20, and VCSS is critical for optimal surgical decision-making. Future studies
should prioritize elucidating the biochemical mechanisms underlying CVD progression and assessing the long-term outcomes
associated with various surgical approaches.
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KniHiuHi Ta natodisionoriuHi 0co6AMBOCTi reMOAMHAMIYHUX 3MiH
Y NaLi€HTIB i3 BAPUKO3HOIO XBOPO6OIO HWKHIX KIHLIBOK

M. B. ApyXKiH, A. B. KAumeHko

BapukoaHa xBopoba HukHIX KiHLiBOK (BXHK) y cTagii XpoHiYHOi BEHO3HOI HEAOCTATHOCTI — OAHA 3 HAMMOLUMPEHILLMX NaToNOriii
y nopocnoro HaceneHHs. KniHiuhnin nepebir BXHK LBKako nporpecye i CnpuumnHsie 3HmKeHHs skocTi xuTTs. Lie obrpyHToBye
HEeODXiAHICTb AeTanbHOMO BUBYEHHS FeMOAMHAMIYHMX 3MiH BEHO3HOTO pycna.

Merta pobotu - BU3HAUMTM KMiHiYHI Ta naTodisionoriyHi 0cobnMBOCTI LyX 3MiH 4O OMEpaTWBHOIO NikyBaHHS Ta BCTAHOBUTM iX
B3aEMO3B'130K i3 KIiHIYHUM KTacom XBopobu.

Marepianu i meToau. [Jo gocnimxeHHs 3anyumnm 139 nauienTis Bikom Big 18 fo 75 pokis i3 BXHK knacie C3—C6 3a knacudikaLieto
CEAP. O6CTexeHux noginunu Ha Tpy rpynu (3 nigrpynamu) 3anexHo Big cnocoby nikyBaHHs. 3giicHnm 3aranbHoKniHiYHe obcTe-
KEHHSI 3ary4eHnX 40 AOCTMKEHHS NaLeHTIB, BUKOHAM AynieKCHe CKaHyBaHHS 3 OLHIOBaHHSAM fiaMeTpiB cacpeHo-hemMopanbHOro
Ta cacheHo-nonniteanbHoro 3'egHaHb, BENUKOI Ta Maroi MigLKipHUX BEH, MPUTOKOBWX | NepOpPaHTHUX BEH, BU3HAYMUIN KMiHIUHY
TSKKICTb Nepebiry 3axsoptoBaHHs 3a Wwkanoto Venous Clinical Severity Score (VCSS), oLiHUNM SKICTb XWUTTS 3@ ONUTYBaNbHUKOM
Chronic Venous Insufficiency Questionnaire (CIVIQ-20), 3actocyanu ctatuctudHi metoam (t-kputepint CTbtofeHTa, KoedillieHT
kopensuii MipcoHa).

Pesynbtatn. BctanoBneHo, Wwo niasuLLeHHs kniHivHoro knacy BXHK 3a knacudikauieto CEAP mae [OCTOBIpHUIA NpsiMuii Kope-
NAUIRHANA 3B'A30K 3i 3HWKEHHAM sKOCTi xuTTS nauieHTi 3a CIVIQ-20 i nornnbneHHam TsKKOCTI KniHiyHoro nepebiry xsopobu
3a VCSS. [laHi oynnekcHOro ckaHyBaHHs 4anu 3MOry BCTAHOBUTU MPSIMUIA NO3UTUBHWIA KOPENSLINHUIA 3B'S30K MK CTYNeHem
MopyLLEHHs1 KPOBOTOKY Ta MiABMLLEHHAM KriHiyHoro knacy BXHK (p < 0.05). Tak, Bu3Ha4eHo [AOCTOBIpHe 30inblueHHs fiameTpiB
BEMNMKOI Ta Manoi NiaLKipHUX BeH, cadeHo-heMoparnbHoro 3'eHaHHs, cacheHo-MonniTeanbHoro 3'eAHaHHs!, a TakoX KiNbKOCTi
Ta PO3MipiB MPUTOKOBUX, NEPPOPAHTHUX BEH i3 MATONOMYHUM reMOZMHAMIYHUM PEChIIIOKCOM, KINIbKOCTi ypaXeHNX aHaTOMIYHNX
LiNSHOK CUCTEMM MOBEPXHEBUX BEH HUXKHIX KiHLBOK.

BucHoBKHM. KoMnnekcHe OLHI0BaHHS AaHUX LynnekCHOro CkaHyBaHHs, nokasHukiB sikocTi xuTTs 3a CIVIQ-20 i TskkocTi nepebiry
3axBoptoBaHHs 3a VCSS € knio4oBUM Mig Yac BU3HAYEHHS TaKTVKW XipypriYHOro NikyBaHHS. [JouinbHO NPOAOBXWTY LOCAIMKEHHS
HioximMiuHMX MexaHiamie nporpecyBaHHs BXHK i BigganeHux pesynsrartis XipypriYHOro nikyBaHHs.
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OpwuriHaAbHI AOCAIAXKEHHS

Chronic venous disease (CVD) of the lower extremities is
among the most prevalent pathologies affecting the adult
population globally, involving approximately 25 % of women
and 15 % of men. In Ukraine, the prevalence among adults
reaches 30 %, with 25 % of these cases occurring in work-
ing-age individuals [1].

The clinical manifestations of CVD range from asymp-
tomatic cosmetic concerns to severe pain and the develop-
ment of complications such as chronic venous insufficiency
(CVI) or acute superficial venous thrombosis [2]. Depending
on the clinical class of CVD, characteristic visual markers
include telangiectasias, reticular veins, varicose veins,
oedema, skin hyperpigmentation, lipodermatosclerosis,
atrophie blanche, and venous ulceration [3,4,5].

According to the CEAP classification, the combined
prevalence estimates for CVD are as follows: C3 -8 %, C4 —
4%,C5-1%, and C6—0.4 % of the general population [6].

A study by Z. Krasinski & B. Krasinska reported that
C2-class CVD is observed in 25-40 % of adults, whereas
advanced stages (C3-C6) are present in 17-20 % of the
population [7].

Consequently, nearly 20 % of patients exhibit clinical
classes of the disease associated with CVI (C3-C6 accord-
ing to the CEAP classification).

Surgical intervention is generally indicated from clinical
class C2 onwards, with endovenous radiofrequency ablation
(RFA) or endovenous laser ablation (LA) serving as the
primary treatment modalities. These procedures are applied
to the trunks of the great saphenous vein (GSV) and/or
small saphenous vein (SSV), either in isolation or combined
with the treatment of tributaries and perforating veins [8,9].

Despite these advancements, surgical outcomes are
not always optimal. Recurrence is observed in up to 60 %
of patients. Postoperative complications, including deep
vein thrombosis (DVT), wound hematomas, and persistent
ulceration, occur in up to 18 % of cases [10,11], while a
significant impairment in the quality of life is reported by
32.5 % of patients [12].

It is widely recognized that the success in the surgical
management of CVD depends on the accurate identification
of hemodynamic pathophysiology within the superficial,
deep, tributary, perforating, and communicating venous
systems. This requires precise anatomical mapping of the
affected segments and the detection of associated compli-
cations [13,14,15].

Currently, duplex ultrasound (DUS) of the lower limb
veins is the key diagnostic tool for identifying these patho-
logical changes, enabling the selection of the appropriate
surgical technique and extent of correction [16,17]. However,
several areas remain insufficiently addressed, including the
comprehensive evaluation of preoperative DUS findings, the
correlation between uncorrected hemodynamic abnormalities
and disease recurrence, the impact of specific hemodynamic
patterns on long-term clinical outcomes. Further investigation
is required to optimize the selection of surgical methods
based on preoperatively identified hemodynamic profiles.

Aim
To identify the clinical and pathophysiological features of

hemodynamic changes prior to surgery and determine their
association with the clinical class of the disease.
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Materials and methods

The study enrolled patients with CVD at the stage of CVI,
classified as clinical class C3—-C6 according to the CEAP
classification, aged 18 to 75 years. The cohort consisted of
47 (33.8 %) males and 92 (66.2 %) females.

Inclusion criteria: patients with CVD clinical classes C3—
C6 (CEAP), aged 18-75 years. Exclusion criteria: patients
with CVD clinical classes C0-C2; age <18 or >75 years;
presence of oncological, autoimmune, or hepatic diseases;
diabetes mellitus; and refusal to provide informed consent.

A total of 139 (100 %) patients were examined and
categorized into three clinical groups:

— Group 1 (main group, n = 32, 23.0 %): patients
who underwent endovenous RFA of the GSV and/or SSV
trunks, combined with miniphlebectomy of tributary and
perforating veins;

— Group 2 (comparison group, n = 64) was divided into
two subgroups: subgroup 2a (n =31, 22.3 %) — patients who
underwent endovenous RFA combined with miniphlebecto-
my of tributary veins without perforator ligation; subgroup
2b (n =33, 23.7 %) — patients who underwent endovenous
RFA combined with ligation of perforating veins without
tributary miniphlebectomy;

— Group 3 (comparison group, n =43, 30.9 %): patients
who were treated exclusively with endovenous RFA of the
GSV and/or SSV trunks.

The patients underwent comprehensive clinical, instru-
mental, and laboratory examinations at the Department of
Faculty Surgery of Zaporizhzhia State Medical and Phar-
maceutical University.

Clinical status of patients with CVD was evaluated using
the international CEAP classification, which incorporates
clinical signs (C), etiologic factors (E), anatomic distribution
(A), and pathophysiologic mechanisms (P) of CVD [18].

Ultrasound examinations of the lower limb vessels
were performed using an ACUSON NX3 Elite system
(Siemens Medical Solutions USA, Inc.) in accordance with
the American Venous Forum (2023) and European Society
for Vascular Surgery (2022) guidelines.

Examinations were performed in the standing position
(or, if not feasible, in a position simulating venous loading).
Reflux was provoked using the Valsalva manoeuvre for the
saphenofemoral junction (SFJ) and distal compression-re-
lease for more distal segments. Reverse flow was meas-
ured using spectral Doppler, recording both the duration
(seconds) and peak reflux velocity [19].

The assessed parameters included the diameters of
the SFJ, GSV at the distal point of insufficiency (DPI), the
number of segments with pathological reflux in the system
of the anterior accessory saphenous vein (AASV) and in
the Giacomini vein (Gia) region, the diameter of the saphe-
nopopliteal junction (SPJ), SSV at the DPI, and tributary/
perforating veins. Mandatory mapping was performed for
the SFJ and SPJ, the trunks of the GSV/SSV (proximal,
mid, and distal segments), tributary and communicating
veins, as well as perforators with specification of the
fascial level.

The criteria for determining pathological hemodynamic
reflux were as follows: for superficial axial veins (GSV, SSV)
— reflux duration >0.5 seconds; for the common femoral,
femoral, and popliteal veins — >1.0 second; and for tibial,
deep femoral, and perforating veins — >0.5 seconds.
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Table 1. Preoperative CIVIQ-20 (invGIS) and VCSS scores in patients with various
clinical classes of CVD, M £ m

Clinical class (CEAP) CIVIQ-20 (invGlIS), points

C3 (n=66)
Cda (n=40)
Cdb(n=7)
Céc (n=11)
C5(n=6)
C6(n=9)

VCSS, points

75.00  0.49A 8.00£0.17A
61.70 + 0.46B 11.25+0.13B
50.86 +1.13C 13.14 £ 0.48C
50.09+1.29C 13.82 £ 0.29CD
36.50 + 1.19D 15.17 £ 0.57D
20.56 + 1.69E 18.99 + 0.69E

Clinical classes not sharing common superscript letters differ significantly from each other (p < 0.05).
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A perforating vein was defined as “pathological” if its
internal diameter at rest was 23.5 mm in combination with
an outward-directed flow lasting more than 0.5 seconds.

Quality of life was assessed via the Chronic Venous
Insufficiency Questionnaire (CIVIQ-20), which consists of
20 items reflecting four components of quality of life: physi-
cal, psychological, social, and pain-related. Results were
interpreted using the Inverted Global Index Score (invGIS),
where 20 points represent the poorest and 100 points the
best possible quality of life [20,21].

The severity of venous pathology was quantified using
the Venous Clinical Severity Score (VCSS). The assess-
ment included 10 clinical parameters: pain, varicose veins,
venous oedema, skin hyperpigmentation, inflammation,
induration, number of ulcers, duration of ulcers, size of
ulcers, and adherence to compression therapy. Each
parameter was rated from 0 to 3 points depending on se-
verity (absent = 0, mild = 1, moderate = 2, severe = 3). The
maximum score was 30, indicating severe venous disease,
while the minimum score was 0 [22].

The data obtained were statistically analyzed using the
licensed software package Statistica 13,0, TIBCO Software
Inc. (license JPZ8041382130ARCN10-J), and Microsoft
Excel 2013 (license 00331-10000-00001-AA404) [23].
Quantitative data were presented as Mtm (mean + stand-
ard error of the mean). Significance was assessed using
Student’s t-test for independent samples and paired t-test
for intra-group changes. Pearson correlation coefficients
were calculated for normally distributed data [23]. The sig-
nificance of intergroup and intersubgroup differences was
assessed using Student’s t-test for independent samples,
while Student’s paired t-test was applied for evaluating
changes over the treatment course. Correlations between
indicators were measured using correlation analysis with
calculation of Pearson correlation coefficients in cases of
normal distribution.

The study was conducted in accordance with current
bioethical standards [24], including the provisions of Article
8 of the Law of Ukraine No. 123/96-VR “On Medicinal Prod-
ucts” [25]; the Directive 2001/20/EC of the European Parlia-
ment and the Council [26]; the Convention for the Protection
of Human Rights and Dignity of the Human Being with
regard to the Application of Biology and Medicine [27]; the
World Medical Association Declaration of Helsinki — Ethical
Principles for Medical Research Involving Human Subjects
[28]; the World Health Organization’s recommendations
“Global Health Ethics” [29]; the principles of Good Clinical
Practice (GCP) [30]; and Order of the Ministry of Health of
Ukraine No. 690 [31]. All patients provided written informed
consent to participate in the study. The study design was

approved by the Bioethics Commission of Zaporizhzhia
State Medical and Pharmaceutical University (Protocol No.
10, September 18, 2025).

Results

The preoperative assessment of venous disease se-
verity and quality of life in patients across various clinical
classes of CVD, specifically stages C3-C6 (according to the
CEAP classification), is summarized in Table 1.

As shown in Table 1, the mean invGIS scores
(CIVIQ-20) in patients with clinical class C3 were significant-
ly higher than those in classes C4a (t = 19.8, p < 0.05), C4b
(t=19.6, p <0.05), C4c (t=18.1, p<0.05), C5 (t=29.9,
p <0.05), and C6 (t = 31.0, p < 0.05). Similarly, the mean
invGIS values in class C4a patients were significantly higher
compared to classes C4b (t = 8.9, p < 0.05), C4c (t = 8.5,
p<0.05),C5(t=19.8,p<0.05),and C6 (t=23.5, p<0.05).
However, these scores remained significantly lower than
those observed in class C3 patients and healthy individuals.

No statistically significant difference in invGIS scores
was observed between clinical classes C4b and C4c
(t = 0.45, p > 0.05). Nevertheless, mean values in class
C4b were significantly higher than in classes C5 (t = 8.8,
p < 0.05) and C6 (t = 14.9, p < 0.05), while being signifi-
cantly lower than in classes C3 and C4a. When comparing
invGIS scores between classes C4c and C5, significantly
higher quality-of-life indicators were noted in class C4c
(t=7.7,p<0.05).

In the same way, significantly higher invGIS scores
were observed in class C4c compared to class C6 (t = 13.9,
p < 0.05). The mean invGIS scores in class C5 were also
significantly higher than those in class C6 (t=7.7, p <0.05).
The Pearson correlation coefficient between the clinical
class of CVD and the quality of life scores on the CIVIQ-20
scale (invGIS) was very strong and negative (r = -0.979,
p < 0.05). Thus, an increase in the clinical severity of the
disease was associated with a statistically significant de-
crease in mean CIVIQ-20 scores, indicating a progressive
deterioration in patients’ quality of life.

Analysis of the mean VCSS revealed that values were
significantly lower in patients with class C3 compared to
those with class C4a (t = 15.2, p < 0.05), C4b (t = 10.1,
p <0.05), C4c (t=17.3, p < 0.05), C5 (t=12.1, p < 0.05),
and C6 (t = 15.5, p < 0.05). The scores for class C4a were
significantly lower than those for classes C4b (t = 3.8,
p <0.05), C4c (t=8.1,p<0.05),C5(t=6.7, p < 0.05), and
C6 (t = 11.0, p < 0.05) but remained higher than those in
class C3 and the healthy control group. No significant differ-
ence was observed between classes C4b and C4c (t=1.2,
p > 0.05). However, scores in class C4b were significantly
lower than those in classes C5 (t = 2.7, p < 0.05) and C6
(t=7.0, p < 0.05). Similarly, no significant difference was
found between classes C4c and C5 (t = 2.0, p > 0.05). Va-
lues in class C5 were significantly lower than in C6 (t = 4.3,
p <0.05) yet significantly higher than in other CEAP classes.
The Pearson correlation coefficient between the clinical
class of CVD and the VCSS score demonstrated a very
strong positive correlation (r = 0.976, p < 0.05).

These data indicate that a higher clinical class of CVD
directly correlates with increased severity of clinical mani-
festations. The results of the DUS examination of the lower
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Table 2. Preoperative morphometric ultrasound parameters of the venous system across clinical classes of CVD, mm (M + m)

Parameter, units of Clinical class (CEAP) Correlation
measurement coefficient, r
C3 Cda C4b C4c C5 C6

SFJ, mm 9.1+0.7A 10.5+ 0.9ABF 12.0 £ 1.1BGH 13.4+1.2CFG 15.7+1.2CD 15.1+1.3CEH 0.974
DPI of GSV, mm 8.6+ 0.5A 9.4+ 0.6AC 10.2+ 0.7ABE 11.1£0.7BCD 12.9+0.8D 12.2 + 0.9BDE 0.953
SPJ, mm 4.9+0.6A 5.3+ 0.6AB 6.1+ 0.7ACDE 7.0 £ 0.8BDEF 7.7+ 0.9CDF 8.2+1.0D 0.995
DPI of SSV, mm 4.7+0.5A 5.1+ 0.5AB 5.8 £0.6AC 6.5+ 0.7BC 70£0.7C 75+0.8C 0.996
Tributary veins, mm 47+03A 491 0.4AB 52+0.4AB 5.5+ 0.4AB 59104B 5.7+ 0.4AB 0.995
Perforating veins, mm 41+0.3A 4.4 +0.2AB 4.9+0.3AC 5.1+0.3BC 56+0.2C 54+04C 0.953

Clinical classes not sharing a common superscript letter differ significantly (p < 0.05).

Table 3. Preoperative CIVIQ-20 (invGIS), VCSS, and ultrasound parameters of the venous system across study groups, M + m

Parameter, units of Groups

measurement

Group 1 (main), n =32 Group 2 (comparison), n = 64 Group 3 (comparison), n =43
VCSS, points 10.50 +0.18 10.70 £ 0.16 1042 £0.27 10.83+0.19
CIVIQ-20, points 61.68 £ 1.02 61.74 £1.40 62.12 £ 1.58 63.88+0.85
SFJ, mm 11.72£0.26 11.86 £ 0.24 11.70£0.20 11.49+0.23
DPI of GSV, mm 11.03 £0.16 11.31£0.22 11.06 £ 0.16 11.24 £0.22
SPJ, mm 6.71+0.14 6.39+0.15 6.45+0.14 6.79+0.15
DPI of SSV, mm 6.80+0.12 6.89+0.13 6.72+£0.13 7.03+0.16
Tributaries, mm 559+0.13 544 +0.11 5.35+0.10 5.38+0.11
Perforators, mm 5.30+0.11 5.11+0.10 5.15+0.08 5.32+0.10

Groups not sharing common superscripts differ significantly (p < 0.05).

limb venous system in patients with CVD (classes C3-C6)
prior to surgical intervention are summarized in Table 2.

Analysis of the SFJ mean diameter revealed a statistical-
ly significant, progressive increase from class C3 (9.1 £ 0.7
mm) to class C6 (15.1 £ 1.3 mm; t=4.1, p <0.05). Significant
differences were observed between all classes except for C3
vs. C4a (t=1.2,p>0.05)and C5vs. C6 (t= 0.3, p > 0.05).

The mean diameter of the GSV at the DPI also in-
creased significantly with disease progression, rising from
8.6 £ 0.5 mm in class C3 to 12.2 £ 0.9 mm in class C6
(t=3.5, p<0.05). However, no significant differences were
found between classes C4c and C5 (t = 1.7; p > 0.05), C5
and C6 (t=1.0; p>0.05), or C4c and C6 (t= 0.6, p > 0.05).

A consistent upward trend was observed for the SPJ
diameter, which increased from 4.9 + 0.6 mm (C3) to
8.2+1.0mm (C6) (t=2.8, p < 0.05) according to the CEAP
classification. Similarly, the DPI of the SSV expanded from
4.7+0.5mminclass C3t0 7.5+ 0.8 mmin class C6 (t= 3.0,
p < 0.05). For both parameters, the differences between
classes C5 and C6 did not reach statistical significance
(t=0.4,p>0.05and t=0.5, p > 0.05, respectively).

Ultrasonographic evaluation showed a significant
increase in the number of segments of tributary veins and
their diameter with the disease progression: from 4.7 £ 0.3
mm in class C3 to 5.7 + 0.4 mm in class C6 (t = 2.0,
p <0.05). Assessment of the perforating veins also revealed
a statistically significant increase in both their number and
diameter with worsening clinical class of CVD according to
the CEAP classification: from 4.1 £ 0.3 mm in class C3 to
5.4 +0.4mmin class C6 (t= 2.6, p < 0.05).

Pearson correlation analysis demonstrated a very
strong positive correlation between the CEAP clinical class
and all measured ultrasound parameters of hemodynamic
impairment (r > 0.95, p < 0.05).
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The distribution of venous reflux sources was analyzed
across the AASV system and the Gia region. The analysis
demonstrated that an increase in the clinical class of the
disease (according to the CEAP classification) was asso-
ciated with a statistically significant, gradual increase in
the mean number of segments with pathological reflux in
the AASV: from 3.6 + 0.2 mm in patients with class C3 to
5.2+ 0.4 mmin class C6 (t = 4.5, p < 0.05). A similar trend
was observed for the affected segments in the Gia region:
from 3.2+ 0.2 mmin class C3 to 4.4 + 0.3 mm in class C6
(t=3.3,p<0.05).

These data indicate significant structural and patho-
physiological hemodynamic alterations in the lower
extremity veins of patients with CVD. These changes
correlate directly with the progression of CVI as defined by
the CEAP classification. Specifically, higher CEAP classes
were associated with increased severity of clinical manifes-
tations (assessed by the VCSS); significant deterioration in
quality of life (measured by the CIVIQ-20 questionnaire);
progressive increase in venous diameters and a higher
prevalence of reflux in specific venous segments according
to DUS findings.

The ultrasound findings also demonstrated a direct
positive correlation between increasing venous diameter
and the progression of the CEAP clinical class.

According to Table 3, the mean values of venous
segment diameters as well as the CIVIQ-20 and VCSS
scores did not differ significantly between the groups and
subgroups (p > 0.05).

Discussion

CVD of the lower extremities is a progressive condition
characterized by irreversible structural changes not only in
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the superficial, perforating, and deep venous systems but
also in the skin, subcutaneous tissue, muscular, skeletal,
and nervous tissues of the limbs [32]. Under the influence
of various factors, weakness of the muscular-elastic compo-
nents of the venous wall develops, valvular incompetence
arises, and venous blood outflow slows down, leading to
the dilation of subcutaneous veins. This leads to the devel-
opment of sustained venous hypertension — initially in the
main venous trunks, and later in the perforating veins that
connect the deep and superficial venous systems. Most
researchers consider venous hypertension, which disrupts
microcirculation, to be a key factor in the development of
trophic skin changes [33,34]. Shrestha B. & Karmacha-
rya R. M. found that in cases of chronic venous disease
of the lower extremities, the GSV is the most commonly
affected, observed in 77 % of cases [35].

The most widely accepted system for assessing CVD
severity is the CEAP classification, proposed in 1994 and
updated by the International Consensus Committee. The
clinical component (C) reflects symptom severity — ranging
from telangiectasias and reticular veins to active trophic
ulcers. The etiological section (E) indicates the nature of
the disease (congenital, primary, or secondary), while the
anatomical component (A) identifies the involved veins
(superficial, deep, or perforating). The pathophysiological
criterion (P) documents the presence of venous reflux or
obstruction [36]. In a study by O. Y. Atamaniuk et al., clinical
examination revealed that the largest proportion of patients
belonged to class C3, although 19 % exhibited advanced
changes characteristic of classes C4—C6 [37]. Furthermore,
R. S. Lahel et al. confirmed that GSV diameter correlates
significantly with the clinical severity of chronic venous
insufficiency, particularly in the thigh and knee regions [38].

Quality of life (QoL) serves as an integral indicator of
physical, emotional, and social well-being and is closely
linked to CVD severity [39]. QoL is significantly diminished
by physical manifestations such as edema, pruritus, and
skin discoloration, as well as by aesthetic defects that lead
to psychological discomfort, anxiety, and social isolation.
This impact is particularly pronounced in women; however,
men and younger patients (1840 years) also frequently
report a high emotional burden [40]. Our findings indicate
that the impact of CVD on QoL increases proportionally with
the CEAP clinical class.

In patients with class C4, the average decrease in QoL
across all dimensions (physical symptoms, aesthetics,
interpersonal relationships, and emotional burden) was
significantly greater than in those with classes C2-C3
(p < 0.05). A significantly higher proportion of C4 patients
rated their emotional burden and the disease’s impact on
relationships as high or very high (p < 0.05). There was also
anotable trend toward a higher impact of physical symptoms
and aesthetic disturbances in the C4 group (46-69 % vs.
30-48 % in C2-C3) [41]. Both international and national
data align with our findings, identifying a direct negative
correlation between the clinical class of CVD and QoL, as
confirmed by the decline in the CIVIQ-20 index. Additionally,
Q. Yang et al. determined that patients in classes C4-C6
had significantly larger GSV diameters compared to class
C1, with reflux duration being statistically longer in C6
patients [42]. Atamaniuk O. Y. et al. also noted a positive
association between GSV diameter and VCSS scores [37].

Our results corroborate these trends: as venous outflow
disturbances intensify, the clinical class of CVD rises, rein-
forcing the progressive nature of the pathology.

Thus, these results confirm that the progression of CVD
according to the CEAP classification is accompanied by an
increase in GSV diameter, worsening clinical manifestations,
and a marked decline in quality of life. A comprehensive
assessment using the CEAP, VCSS, and CIVIQ-20 scales,
combined with duplex ultrasound parameters, is essential
for effective risk stratification and the selection of optimal
treatment strategies.

Conclusions

1. An increase in the clinical class of chronic venous
disease according to the CEAP classification shows
a statistically significant negative correlation with pa-
tients’ quality of life (as evidenced by a decrease in the
CIVIQ-20 / invGIS index) and a positive correlation with
the severity of clinical manifestations (confirmed by an
increase in VCSS scores).

2. Ultrasound-based anatomical indicators and patho-
physiological hemodynamic changes demonstrate a strong
correlation between the degree of blood flow disturbance
and the clinical class of chronic venous disease. Specifically,
a significant increase was observed in the diameters of
the great saphenous vein, small saphenous vein, and their
respective junctions. Furthermore, there was a measurable
increase in the number and size of tributary and perforat-
ing veins exhibiting pathological reflux, alongside broader
involvement of anatomical segments within the superficial
venous system of the lower extremities.

3. When selecting a surgical strategy for chronic venous
disease, itis essential to integrate the findings of a compre-
hensive preoperative duplex ultrasound assessment, the
specific anatomical location of the affected segments, and
the clinical severity of the disease in the context of identified
hemodynamic patterns.

Prospects for further research. Future studies should
focus on an in-depth investigation of the pathophysiological
and biochemical mechanisms underlying the progression of
chronic venous diseases. Additionally, the development of
innovative surgical approaches and the long-term evaluation
of their impact on postoperative quality of life and clinical
severity remain high priorities.
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