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Aim. To enhance the safety and efficacy of thermal ablation procedures in patients with chronic venous disease (CVD) of the lower
limbs by developing a strategy for venous thromboembolism (VTE) prevention.

Materials and methods. This single-center, prospective, open-label study included 420 consecutive patients with CVD (C2-C6).
Participants underwent radiofrequency ablation (RFA, n = 206) or endovenous laser ablation (EVLA, n = 214). At the first stage,
VTE risk stratification was conducted using the Caprini scale; at the second stage, the optimal thromboprophylaxis algorithm was
selected. Patients were divided into two homogeneous groups. Group 1 (208 patients) received VTE prevention with standard
elastic compression only, while Group 2 (212 patients) received prophylaxis based on the proposed algorithm. The incidence of
postoperative VTE and bleeding complications was assessed.

Results. According to VTE risk stratification, 23.6 % of patients were classified as low risk, 63.1 % as moderate risk, 9.0 % as high
risk, 3.1 % as very high risk, and 1.2 % as the highest risk. Based on the second phase analysis, 12 patients (2.9 %) of Group 1
developed thrombotic complications during the early postoperative period: EHIT class Il was diagnosed in 3 cases (0.7 %) after
EVLA and in 2 cases (0.5 %) after RFA. Additionally, distal deep vein thrombosis (DVT) was detected in 7 patients (1.7 %) with
high VTE risk on postoperative day 7: 3 after EVLA and 4 after RFA. Implementation of the proposed thromboprophylaxis strategy
significantly reduced the total incidence of thrombotic complications compared to Group 1 (0.4 % vs. 2.9 %; p = 0.031). In Group 2,
only one patient (0.4 %) with moderate VTE risk was diagnosed with distal DVT. Among 39 patients (18.3 %) who received prophy-
lactic acetylsalicylic acid or rivaroxaban, a statistically significant increase in ecchymosis occurrence was observed (p = 0.018).

Conclusions. Implementing a differentiated, risk-oriented thromboprophylaxis strategy significantly (p = 0.031) reduced the incidence
of VTE from 2.9 % to 0.4 %, p = 0.031, without increasing the risk of clinically significant bleeding.
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KoHuenuis npodirnakTuku BeHO3HOro Tpomboembonizmy
nicAA 3aCTOCYBaHHA €HAOBEHO3HUX TEPMiUHUX METOAIB AiKyBaHHSA
XPOHIYHMX 3aXBOPIOBaHb BEH HUXKHIX KiHLiBOK

0. 0. AtamaHtok, B. A. Ckpunko, C. B. ®epopos, B. M. AtamaHok

Merta po6otn - nokpaluTi BesneyHicTb Ta ePeKTUBHICTL TePMiYHOI abnauii y nauieHTiB 3 XPOHIYHUMM 3aXBOPIOBAHHAMMN BEH
(X3B) HIKHIX KIHLIBOK LLMSIXOM pO3pobneHHs cTparterii npodinakTuki BeHo3Horo Tpomboemboniamy (BTE).

Martepianu i metoau. 3ailicHUNM OQHOLEHTPOBE, BIAKPUTE, MPOCMEKTUBHE AOCHIMKEHHS, [0 SKOTO 3anmy4veHo 420 nocnigoBHUX
nauieHTis i3 X3B C2-C6. Y 206 Bunagkax BukoHaHo pagiodactotHy abnsuito (PHA), y 214 — eHgoBeHO3HY nasepHy koarynsiLiio
(EBIIK). Ha nepiomy etani aaicHuny ctpatudikadio pusnky BTE 3a wkanoto KanpiHi, Ha Apyromy eTani BU3Ha4eHo onTumans-
HWUA anroputm TpombonpodinakTyku. MauieHTiB noginunm Ha ABi 3icTasHi rpyny gocnimkeHHs. [Jo nepLuoi rpynu 3anyyexHo 208
nauieHTis, npocinakTtuka BTE y skux nepenbadana Tinbku 3aCTOCYBaHHS enacTuyHux Bupobis. [lo Apyroi rpynu 3anyyeHo 212
obcTexeHux, y kotpux npodinaktuky BTE 3giicHunm BignoBigHO A0 3anponoHoBaHoro anroputMy. OLiHoBanM po3suTok nicns-
onepadinHoro BTE Ta yacToTy kpoBoTeu.

Pe3yasratu. 3a cryneHem pusuky BTE poanoain nauieHTis Takuii: 23,6 % — Hu3bkoro puauky, 63,1 % — cepeaHeoro, 9,0 % — B1cokoro,
3,1 % — pyxe Bucokoro, 1,2 % HalBuMLLOrO praunky. 3a pesynsTatamv aHanisy Apyroro etany AOCHIMKEHHs BCTAHOBMEHO, WO Y 12
(2,9 %) navjieHTiB NepLUOT rpynu y paHHbOMY nicisionepaLiiHoMy nepioai BUHWKAM TPOMOOTUYHI yeknagHeHHst: y 3 (0,7 %) — nicns
EBJK, y 2 (0,5 %) — nicnst PYA giarHoctoBaHo EHIT Il knacy. Kpim Toro, y 7 (1,7 %) nauieHTis i3 Bucokum pusnkom BTE Ha cbomy
A00y BUSIBNEHO A1CTanbHUIA TPOMO03 rnbokvx BeH: y 3 Bunaakax — nicns EBJIK, y 4 — nicna PYA. 3actocyBaHHs 3anponoHoBaHoi
cTparerii TpoMbonpoMdinakTVKM acoLiioBaHe 3 BipOriAHUM 3HKEHHSM 3aranbHOi YacToTV TPOMBOTUYHMX YCKNaAHEHb NOPIBHAHO
3 nepwoto rpynoto (0,4 % npotn 2,9 %; p = 0,031). Y gpyrin rpyni nuwwe B ogHoro nauieHTa (0,4 %) i3 nomipHum puankom BTE
[iarHoCTOBaHO AucTanbHuiA Tpomb03 rmubokux BeH. Y 39 (18,3 %) nauieHTis, siki 3 NpodinakTYHOW0 METOK OTPUMYBANH aLEeTUn-
caniuunoBy kucnoty abo prapokcabaH, BU3Ha4eHo BiporigHe 30inbLUeHHs YacToTh po3BuTKY ekximo3is (p = 0,018).

BucHoBku. 3anpoBamkeHHs AndepeHLiioBaHOl, pu3nK-opieHTOBaHOI cTparerii TpoM6onpodinakTuk Cnpusno BiporigHoMy
(p =0,031) 3HuxeHHto YacTotn BTE 32,9 % 1o 0,4 % Ge3 niaBULLEHHS pU3MKY KNIHIYHO 3HAYYLLIMX KPOBOTEM.
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OpwuriHaAbHI AOCAIAXKEHHS

Technological advancements in medicine have led to signif-
icant changes in the treatment of chronic venous disease
(CVD) of the lower limbs. Minimally invasive treatment
methods have largely replaced open surgery in many
phlebology centers and have become the gold standard
in the management of this condition [1,2]. However, de-
spite these advances, minimally invasive phlebological
procedures remain associated with the risk of venous
thromboembolism (VTE).

According to retrospective studies, the prevalence of
symptomatic deep vein thrombosis (DVT) appears relatively
low, under 1 %, with pulmonary embolism occurring in ap-
proximately 0.063 % of cases [3]. In contrast, prospective
observational studies have reported a 5- to 10-fold increase
in VTE incidence with DVT rates ranging between 3.5 %
and 7.3 %, resulting in significant disability and broader so-
cioeconomic consequences [4]. Thermal ablation presents
a unique VTE risk compared with other short-term surgical
procedures, showing a VTE incidence comparable to that
observed after major joint surgeries. Conversely, compara-
ble day-case procedures such as inguinal hernia repair and
laparoscopic cholecystectomy demonstrate substantially
lower VTE rates. Even major abdominal surgeries such as
colectomy are associated with a lower incidence of VTE
compared to thermal ablation procedures [5,6].

The literature highlights substantial uncertainty regard-
ing the utility of risk assessment for guiding thromboprophy-
laxis in patients undergoing superficial venous interventions
[7]. Current protocols applied in phlebology centers are
primarily based on individualized risk stratification, adapted
or extrapolated from general surgical VTE prevention guide-
lines [8]. Efforts to mitigate VTE risk have resulted in various
clinical approaches in the United Kingdom: 52 % of clinicians
routinely administer a single dose of low-molecular-weight
heparin, 15 % prescribe extended pharmacological throm-
boprophylaxis with low-molecular-weight heparin or direct
oral anticoagulants, and 33 % do not use any pharmaco-
logical thromboprophylaxis entirely [9].

The lack of strong evidence has led to considerable
heterogeneity in clinical practice, which often differs across
countries. For example, Emily Boyle et al. reported that
73.3 % of Irish vascular surgeons routinely use postopera-
tive chemothromboprophylaxis following CVD surgery [10],
whereas Alcides Ribeiro et al. reported anticoagulant use in
only 28 % of open and 34 % of endovenous procedures in
Brazil [11]. Moreover, both the quantity and methodological
quality of studies on antithrombotic prophylaxis following
open or minimally invasive CVD interventions remain
exceedingly limited.

International guidelines highlight the scarcity of
high-quality evidence in this domain. The European Society
for Vascular Surgery (ESVS) guidelines provide a class
Illa, level B recommendation for considering individualized
thromboprophylaxis strategies [1]. In contrast, NICE clinical
guidance advises against routine thromboprophylaxis for
patients undergoing CVD interventions when their VTE risk
is low [12]. Meanwhile, American consensus statements rec-
ommend pharmacological thromboprophylaxis for high-risk
patients undergoing endovenous ablation, albeit as class
2C recommendations [2].

Beyond the uncertain value of routine thromboprophy-
laxis, there is no consensus regarding the optimal pharma-
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cological approach. Evidence remains limited concerning
the most suitable agents, dosages, or duration of thrombo-
prophylaxis when applied.

Aim
To enhance the safety and efficacy of thermal ablation
procedures in patients with chronic venous disease of the

lower limbs by developing a strategy for venous thrombo-
embolism prevention.

Materials and methods

According to the study design, a single-center, open-label,
prospective study was conducted between 2019 and
2024 and enrolled 420 consecutive patients with clinically
evident CVD classified as C2-C6 based on the CEAP
classification [13].

Inclusion criteria were age over 18 years, pathological
reflux in the great or small saphenous veins, and provision
of written informed consent to participate in the study.
Exclusion criteria encompassed indications for therapeutic
anticoagulation (such as atrial fibrillation or thrombophilia),
a history of deep or superficial vein thrombosis, congenital
vascular malformations, obliterating arterial disease of the
lower limbs, severe systemic diseases, known allergy to
aspirin or direct oral anticoagulants, pregnancy or lactation,
and inability to provide informed consent.

Eligible patients underwent treatment in a day-surgery
setting. In 206 cases, radiofrequency ablation (RFA) of the
affected venous trunks was performed using the Closure
RFG generator and ClosureFast™ Catheter (Medtronic, San
Jose, CA, USA) with a 7 cm heating element for the great
saphenous vein (GSV) and a 3 cm element for the small
saphenous vein (SSV), following the established technique
[14]. Endovenous laser ablation was performed in 214 cas-
es using an 80 W, 940 nm Dornier Medilas D MultiBeam
system (Dornier MedTech, Germany) and bare-tip fibers.
Allinterventions employed tumescent local anesthesia with
concomitant miniphlebectomy.

The mean age of the enrolled patients was 49.8 + 9.4
years. Females represented the majority of the study popu-
lation (286 patients, 68.1 %). Mean body mass index (BMI)
was 26.9 + 1.4 kg/m2,

In the first phase, VTE risk was stratified using the
Caprini score. Each individual risk factor was assigned a
defined point value ranging from 1 to 5 based on thrombotic
potential, followed by calculation of the patient’s total individ-
ual risk score. The degree of VTE risk was categorized using
the online tool developed by Professor Joseph Caprini [15].
Consistent with the total score, risk levels were classified as
follows: low risk — 0—2 points, moderate risk — 3—4 points,
high risk — 5-6 points, very high risk — 7-8 points, highest
risk — 29 points.

The second phase aimed to validate an optimized
thromboprophylaxis algorithm. For this purpose, patients
were randomized into two matched cohorts by CEAP
class, age, and treatment modality. Group 1 included 208
patients who received VTE prevention with class Il elastic
compression garments alone, while Group 2 comprised
212 patients who underwent VTE prophylaxis following the
proposed algorithm (Fig. 1).
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Acetylsalicylic acid
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once daily
for 10 days

Fig. 1. VTE prevention algorithm in patients after thermal ablation procedures.

Table 1. Baseline clinical characteristics of study participants

Characteristics %

Clinical class (CEAP)

Affected limb

Affected vein

C2 162 38.6
C3 170 40.5
Cda 47 1.2
C4b 22 5.2
C5 14 33
C6 5 12
Right 216 514
Left 204 48.6
GSV 389 92.6
SSV 31 74

In the postoperative period, sonographic monitor-
ing was conducted using a LogigE ultrasound system
(GE Healthcare, USA) equipped with a 7.5 MHz linear
transducer. Assessments were performed within 48 hours
and subsequently at 7 days, 1 month, and 1 year post-pro-
cedure. Postoperative VTE events were defined as EHIT
classes |-V, DVT, and pulmonary embolism. Procedural
safety was evaluated by documenting bleeding compli-
cations.

Statistical analyses were conducted using descriptive
and comparative methods with the StatPlus software (An-
alystSoft, USA, version 2021; license No. 2-2405609903).
Quantitative variables were reported as absolute frequen-
cies and percentages. Between-group comparisons of
thrombotic and hemorrhagic complication rates employed
the Pearson ¥? test; Fisher’s exact test was applied when
expected frequencies were <5. Differences were considered
statistically significant at p < 0.05.

Results

During the initial phase of the study, patients were stratified
into VTE risk categories based on cumulative Caprini scores.
The distribution of these risk levels is illustrated in Fig. 2.
The findings demonstrated that the majority of patients,
265 (63.1 %), were classified as having a moderate risk of
thrombotic complications. A total of 56 patients (13.4 %)
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represented the cohort with the highest overall VTE risk: 38
(9.0 %) were in the high-risk group, 13 (3.1 %) in the very
high-risk group, and 5 (1.2 %) in the highest-risk category.

An analysis of contributing risk factors showed that,
beyond the primary diagnosis of CVD, the most prevalent
additional risk factor was a procedural duration exceeding
45 minutes, which was observed in 272 patients (65.0 %).
The duration of the surgical procedure was primarily contin-
gent upon the length of the involved venous trunk (GSV or
SSV) and the extent of concurrent miniphlebectomy. Based
on our data, the mean ablation length was 357 + 94 mm for
the GSV and 168 +42 mm for the SSV, both of which exerted
an objective influence on total operative time.

Another significant risk factor identified was lower limb
edema, which was diagnosed in 170 patients (40.5 %).
Furthermore, 88 participants (20.9 %) presented with more
advanced CVD manifestations, including hyperpigmenta-
tion, lipodermatosclerosis, and active or healed venous
ulcers. Although these clinical markers are not explicitly
incorporated into the Caprini scoring system, they may
be regarded as additional pathophysiologically relevant
VTE risk factors with clinical significance comparable to
that of edema.

Atotal of 165 patients (39.3 %) had a BMI >25 kg/m?,
which is regarded as an independent VTE risk factor. No-
tably, a small subgroup of 5 patients (1.2 %) presented with
a BMI >40 kg/m?, contributing an additional point to their
cumulative Caprini score. While this subgroup was small,
global trends in obesity prevalence suggest that its impact
on VTE risk profiles will likely increase in the future.

Age distribution analysis revealed that 160 patients
(38.1 %) were aged 41-60 years, adding 1 point to the
Caprini risk assessment. Additionally, 90 patients (21.4 %)
in the 60—74 age bracket received 2 points, while 5 patients
(1.2 %) aged =75 years were assigned 3 points, markedly
elevating their VTE probability.

Since prior deep or superficial vein thrombosis and
known thrombophilia were established as exclusion criteria
for this study, family history of thrombotic events among
first- to third-degree relatives was evaluated as an additional
factor. This was identified in 5 patients (1.2 %), resulting in

Zaporozhye Medical Journal. Volume 28. No. 3, May - June 2026


https://zmj.zsmu.edu.ua/

OpwuriHaAbHI AOCAIAXKEHHS

a 3-point increase in their cumulative risk score. A history
of malignant neoplasms was reported in 6 patients (1.4 %),
adding 2 points to their total VTE risk assessment.

Finally, the second-stage analysis demonstrated that
12 patients (2.9 %) from Group 1 developed thrombotic
complications during the early postoperative period. Specif-
ically, 3 patients (0.7 %) with moderate VTE risk developed
EHIT class Il on postoperative day 2 after endovenous
laser ablation, and 2 patients (0.5 %) after radiofrequency
ablation (Fig. 3).

All of the abovementioned patients received anticoag-
ulant therapy with 10 mg of rivaroxaban once daily, which
was associated with a favorable sonographic response
confirmed at the 7-day follow-up ultrasound examination. In
addition, 7 patients (1.7 %) with a high VTE risk were found
to have distal DVT during routine sonographic follow-up
on postoperative day 7 (3 cases following endovenous
laser ablation and 4 following radiofrequency ablation).
The incidence of distal DVT was statistically significantly
higher in high-risk VTE patients compared to those in low-
and moderate-risk categories (p = 0.008, Fisher’s exact
test). Only one patient presented with symptomatic medial
gastrocnemius vein thrombosis, while the remaining cases
were asymptomatic and detected solely via ultrasound
examination. Therapeutic anticoagulation with rivaroxaban
(15 mg twice daily for 21 days, followed by 20 mg once daily
up to 45 days) resulted in positive clinical and sonographic
outcomes in all patients at the 1-month follow-up.

The implementation of the proposed differentiated
risk-based thromboprophylaxis strategy in Group 2 was as-
sociated with a significant reduction in the overall incidence
of thrombotic complications compared to Group 1 (0.4 %
vs. 2.9 %; p = 0.031). In Group 2, only one patient (0.4 %)
with moderate VTE risk developed distal DVT, which was
detected by ultrasound on day 7 and remained clinically
silent. No cases of pulmonary embolism were recorded in
either study group throughout the entire follow-up period.

No clinically significant bleeding occurred in Group 2.
However, 39 (18.3 %) patients who received prophylactic
acetylsalicylic acid or rivaroxaban showed a statistically
significant increase in the incidence of ecchymosis com-
pared to Group 1 (p = 0.018), regardless of the endovenous
ablation method employed. Both the frequency and extent
of ecchymosis were significantly higher in patients treated
with acetylsalicylic acid than in those receiving rivaroxaban
(p = 0.041). Nevertheless, all cases followed a benign
course, required no specific treatment, and resolved spon-
taneously within one month of surgery.

Discussion

VTE risk stratification constitutes the foundational step in
the selection of an optimized thromboprophylaxis algorithm.
Currentinternational clinical guidelines recommend VTE risk
assessment for patients with superficial venous insufficiency
undergoing surgical intervention [1,2].

Nevertheless, there is currently no formally endorsed
risk assessment tool or scale specifically tailored for this
patient population. The findings of the present study confirm
that patients with CVD exhibit a heterogeneous VTE risk
profile that cannot be accurately evaluated without system-
atic stratification using validated scoring systems. Despite
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the proven effectiveness of the Caprini risk assessment
model in fields such as general surgery, otolaryngology,
plastic surgery, and intensive care, its predictive accuracy
in patients with CVD remains under-investigated due to dis-
ease-specific pathophysiological and clinical features [16].

Contemporary evidence suggests that endovenous
thermal techniques are generally associated with a low
incidence of clinically significant thrombotic complications;
however, EHIT class -V is diagnosed in approximately
1.2-1.4 % of patients in the postoperative period even
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when standard endovenous ablation protocols are fol-
lowed. Furthermore, the reported incidence of DVT ranges
from 3.5 % to 7.3 %. The incidence of thrombotic events
increases particularly in patients with a cumulative burden
of predisposing risk factors, ensuring that VTE remains a
critical clinical challenge [1,2,4,16].

Within our study cohort, 13.4 % of patients were clas-
sified as being at the highest VTE risk. These data align
with contemporary evidence suggesting that although
endovenous thermal techniques generally carry a low risk
of major thrombotic complications, they do not entirely
eliminate VTE potential, particularly among high-risk in-
dividuals with multiple predispositions [16]. Consequently,
VTE management remains a paramount clinical concern.
A substantial proportion of detected DVT cases were
asymptomatic, being detected exclusively through proto-
col-based ultrasound follow-up. These findings contrast
with the updated American consensus guidelines, which,
with a grade 1B recommendation, suggest avoiding rou-
tine early postoperative duplex ultrasound examination in
asymptomatic patients after endovenous thermal ablation
for the detection of ablation-related thrombus extension
or DVT [2].

However, our results are consistent with the obser-
vations by K. Wotkowski et al., who reported that active
postoperative sonographic surveillance leads to improved
detection of subclinical EHIT and distal DVT, frequently
underreported in registries focusing solely on clinically
manifest events [4].

The ESVS clinical practice guidelines emphasize the
need to tailor management strategies to individual throm-
botic risk and peri-procedural factors in patients with CVD.
At the same time, these recommendations acknowledge
the absence of a universal thromboprophylaxis protocol
following endovenous procedures, thereby highlighting
the necessity for further research aimed at optimizing
risk-adapted strategies [1]. Currently, no single thrombo-
prophylactic regimen can fully eliminate thrombotic risk.
Nevertheless, most published studies confirm that phar-
macological thromboprophylaxis substantially reduces the
incidence or clinical impact of postoperative VTE. However,
consensus is lacking regarding the optimal agents, dosages,
and duration of prophylactic treatment [17].

In this context, the results of our study demonstrate that
implementing a differentiated, risk-based thromboprophy-
laxis strategy, guided by individual risk assessment and
an evidence-based anticoagulation protocol, significantly
decreases the incidence of VTE (0.4 % vs. 2.9 %) compared
with the standard approach. These findings are consistent
with recent systematic reviews, including that by Moreira
et al., showing a similar trend toward a lower incidence of
VTE among patients who received anticoagulant therapy
after varicose vein surgery [18].

Conclusions

1. Patients presenting with chronic venous disease
of the lower limbs demonstrate a heterogeneous VTE
risk profile, with 13.4 % of subjects categorized within the
highest-risk category.

2. The most prevalent additional VTE risk factors identi-
fied were a procedural duration exceeding 45 minutes, lower
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limb edema, overweight status, and advanced age. These
factors collectively contribute to risk score accumulation,
even in patients without a prior history of thrombotic events.

3. Among the cohort receiving exclusively elastic com-
pression for thromboprophylaxis, the incidence of thrombotic
complications during the early postoperative period was
2.9 %. The majority of these events occurred in high-risk
patients and followed an asymptomatic clinical course.

4. The implementation of a stratified, risk-oriented
thromboprophylaxis strategy resulted in a significant
reduction in VTE incidence to 0.4 % (p = 0.031) without
an associated increase in the risk of clinically significant
hemorrhagic complications.

5. While pharmacological thromboprophylaxis was
associated with a higher frequency of ecchymosis, these
events consistently followed a benign, self-limiting course
and required no clinical intervention. Rivaroxaban demon-
strated a statistically superior local safety profile regarding
bleeding compared to acetylsalicylic acid (p = 0.041).

6. The data obtained substantiate the feasibility and
clinical efficacy of a personalized approach to VTE pre-
vention following endovenous interventions, based on
Caprini score-guided risk stratification and the individualized
selection of prophylactic regimens.

Perspectives for further research. Future research
should focus on conducting multicenter randomized con-
trolled trials to evaluate the effectiveness of the proposed
thromboprophylaxis strategy following thermal ablation
methods for the treatment of CVD of the lower limbs.
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