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Abstract. Stem radiofrequency monoablation in the treatment of decompensated forms of varicose veins of the lower
extremities. Kutovyi O.B., Sokolov O.V. Main recommendations in treatment of decompensated forms of varicose veins
of the lower extremities, accompanied with the formation of trophic ulcers (stage C6 according to CEAP classification)
are the use of compression therapy and various surgical procedures. In this case, the way of choosing a treatment tactic,
taking into account the characteristics of venous circulation in the limbs, remains to be incomplete in every single case.
The aim of the work is comparative evaluation of the results of using radiofrequency (RF) ablation of the trunk of the
saphenous vein in patients with varicose veins of the lower extremities in stage C6, provided that pathologically altered
tributaries are preserved or removed. The study included 59 patients with varicose veins of the lower extremities in stage
C6, with reflux in the large saphenous vein pool. The total number of men was 17 (28.8%), women — 52 (71.2%). The
age of patients ranged from 44 to 87 years (mean age 59.9+7.9 years). The average area of trophic ulcers was
9.6+5.7 cm”. During analysis of postoperative complications on day 7, hematomas and ecchymoses appeared in 29
(96.7%) patients of group I and only in 8 (27.6%) patients of group II. 1 month after the operation, hematoma residues
were observed in 3 patients (10%) of I group and were absent in patients of II group. Also, in the postoperative period
(day 7 and 1 month), we observed neuropathy phenomena in 3 (10.0%) patients of I group and 1 (3.45%) of a patient of
IT group. At the end of the follow-up period (6 months), neuropathy phenomena persisted in 2 (6.7%) patients of 1
group, while they were absent in patients of II group. During the first month after surgery, patients showed a significant
decrease in leg swelling by 2.4% in I group and by 3.9% in II group. 1 month after the initial intervention, residual
varicose-deformed inflows appeared in 5 patients (16.7%) of I group, and in 12 patients (41.4%) of II group (p<0.005).
Relapse of an ulcer 6 months after surgery was detected in 2 (6.7%) patients of I group. Comparative results of stem RF
monoablation and combined surgery using miniphlebectomy were comparable in terms of the degree of elimination of
vertical reflux, reducing the severity of CVI (chronic vein insufficiency, the number of relapses of varicose veins, the
healing speed and the frequency of relapse of trophic ulcers. Moreover, the performance of RF monoablation was
accompanied by a significant reduction in the volume of drugs for local anesthesia, leading to a more significant
decrease in the intensity of pain after surgery, the number of complications, in particular neuropathy, and to
improvement in the quality of life. The number of additional sources of pathological horizontal reflux along incompetent
perforating veins and residual varicose-deformed tributaries after surgery requiring corrective interventions were
comparable in both groups. Thus, the presence of horizontal reflux is not critical when choosing the method of primary
surgical intervention.

Pedepar. CTBoJIOBasi pagnoyacToTHasi MOHOAOJIAIMS B JIeYeHUH eKOMIIEHCHPOBAHHBIX (OPM BapHKO3HOI
0ose3nn BeH HILKHNX KoHeuHOcTeil. KyToBoii A.B., CokosoB A.B. [Ipu dexomnencupoganuvix popmax 6apuko3nou
OONe3HU BeH HUNCHUX KOHEYHOCHeU, CONpoBONCOaouuxcs obpazosanuem mpoguueckux 36 (cmadus CO6 no
knaccugpuxayuu CEAP), 21asHbimu pekoMeHoayusamu 6 ledeHuu S6IsI0mcst UCHONb306AHUE KOMAPECCUOHHOU Mepanuu u
PA3HBIX 6APUAHMOS XUPYpeUHeCKUx emeuiamenscms. IIpu amom 60onpoc 6blbopa mMakmuKku ¢ y4emom 0cOOeHHOCmel
6EHO3HO20 KPOBOOOPAUEHUsL 8 KOHEUHOCHISX 8 KANCOOM Clyude ocmaemcs omxkpuimuim. Llens pabomol: cpasHumenvras
oyenKa pe3yIbmamos UCHONb308AHUL PAOUOYACNOMHOU AONAYUY CMBONA OONLUIOU NOOKONHCHOU 6eHbl Y OONbHbIX
8APUKO3HOU OONE3HbIO HUNCHUX KOHeuHocmetll 8 cmaouu C6 npu yciosuu COXpaHeHus Uil yOdieHus Namonio2uyecKu
U3MeHeHHbIX npumokos. B uccrnedosanue gowinu 59 60nbHbIX 8APUKO3HOL OONIE3HBIO 8EH HUNCHUX KOHEUHOCmell 8 Cmaouu
C6, ¢ pegpiorcom 6 baccetine 601bULON NOOKONICHOU 6eHbl. Obuwee Koruuecmeo myxcuun owvLio 17 (28,8%), scenuyun — 52
(71,2%). Bospacm 6onvuvix ronebancsi om 44 0o 87 nem (cpeonuii eospacm 59,9+7,9 2o0a). Cpeduss niowads
mpoguueckux 236 cocmasuna 9,6+5,7 ey’ Ilpu ananuse nocneonepayuoHHbIX OCIONCHeHUll Ha 7 CYMKU 2eMamombl U
aKxuMo3bl nposeunucs y 29 (96,7%) bonvruix I epynnol u monvko y 8 (27,6%) bonvruix 1l epynnel. Yepes 1 mecsay nocie
onepayuu ocmamku 2emamom Haobnooanucy y 3 oonvuvix (10%) I epynnet u omcymcemeosanu y donvhvix I epynne.
Taxkoice 8 nocieonepayuonrom nepuooe (7 oeuv u 1 mecsy) mol Habmodaru aerenus veuponamuu y 3 (10,0%) d6onvrovix 1
epynnol u 1 (3,45%) 6onvnozo Il epynnul. B koneunwlii cpok nabnodenus (6 mecsayes) AeneHus Hetiponamuu COXpaHuIucs
v 2 (6,7%) b6oavbuwix 1 epynnul, mozoa kax y oonvuwix Il epynnel onu omcymcemesosanu. B meuenue nepsozo mecaya nocie
onepayuu y O0IbHLIX ObIIO OMMEYEHO 3amemHoe ymenvulenue omeka conenu - Ha 2,4% 6 I epynne u na 3,9% 6o II
epynne. Yepes 1 mecsay nocie npogedeHuss NEPEULHO20 6MeuamenbCmed OCMamoytble 8apUKO3HO-0ehopmMuposantbie
npumoku npoasunucy y 5 oonvnuix (16,7%) I epynnet u y 12 6onvusix (41,4%) II epynnet (p <0,005), xomsa npu smom
HANOIHEHHOCb NPUMOKO8 6eH U UX BU3YALbHbIE NPOSIGIEHU CMANU MeHbule Nocie NpoGeoeHuUss ablsiyuu cmeoiud.
Peyuoue sizevt uepes 6 mecsyes nocie onepayuu Ovin koncmamuposan y 2 (6,7%) oonvnoix I epynnol. CpasHumenvHole
pe3yavmamul cmeonoeol PU-yonoabnsyuu u KoMOUHUPOBAHHOU Onepayull ¢ UCNOIb308AHUEM MUHUDIEOIKMOMUL ObLIU
CONOCMABUMbL 8 YACMU CMeNneHU IUKBUOAYUU BePMUKAIbHO20 pedatokca, chudcenus maxcecmu XBH, konuvecmea
PeyUoUuB0o8 8apuUKO3HO20 PaACUUPeHUs 6eH, CKOPOCU 3ANACUBTEHUSL U YACTNOMbL Peyuousos mpoduyeckux 136. Ilpu smom
sbinonnenue PY-monoabrayuu conpogoicoanocs 3HAYUMENbHLIM COKpaujeHueM obvema npenapamos Oisi MeCmHOU
amecmesuu, IPUBOOUNO K 00lee 3HAYUMEIbHOMY CHUICEHUIO UHMEHCUGHOCMU OO0N€8020 CUHOPOMA NOCHe ONepayuu,
KOMUYECmB8a  OCIOJNCHEeHUll, 6 YACMHOCMU Heuponamuu, u K YIyduenuro Kadecmea dcusnu. Konuuecmeo
OONOHUMENbHBIX UCHOYHUKO8 NAMOLOSUYECKO20 20PUZOHMANLHO20 PEPIIOKCA NO HeCOCMOMENbHBIM NeP@HOPaAHMHbIM
6eHaM U OCMAMOYHbIX — BAPUKOZHO-0eOPMUPOBAHHBIX NPUMOKO8 NOCIe Onepayuy, mpeoyiouux npoeedeHus
KOppuesupylowux emeuamenscms, 6vliu conocmasumvl 6 obeux epynnax. Takum o6paszom, Hamuuue 20pu30HMALbHOZO
peiokca pewiaiowe2o 3Ha4eHus npu 8b1OOPe Memood NEPEULHO20 XUPYPSULECKO20 BMEUUAMEeTbCIEa He UMeen.
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In decompensated forms of varicose veins of the
lower extremities, which are accompanied by the
formation of trophic ulcers (stage C6 according to
the CEAP classification), the main treatment recom-
mendations that affect the healing of trophic ulcers
are the use of compression therapy and surgery to
eliminate reflux [6]. The results of international
clinical trials and meta-analyzes confirm the
advantages of endovenous techniques over open
surgical ones, in particular due to the possibilities of
more accurate consideration of individual hemo-
dynamic features and intraoperative ultrasound
monitoring [9]. Radiofrequency ablation (RFA) of
subcutaneous vein trunks is increasingly used as a
method alternative to laser ablation (EVLA) [5].
Due to the lower peak temperature load and hard-
ware support of working energy dosing, the RFA
method is characterized by less manifestations of
pain, ecchymoses, postoperative neuropathies and
fewer relapses in the 5-year observation period [2,
10]. The main condition for the treatment of varicose
veins of the lower extremities is the correction of
vertical reflux in the superficial venous system
through the use of various surgical approaches, such
as stem monoablation and combined interventions
[7, 8]. At the same time the question of a choice of
tactics in each case, taking into account features of
venous blood circulation in extremities, remains open.

The aim of the study was to compare the results
of radiofrequency ablation of the trunk of the great
saphenous vein in patients with varicose veins of the
lower extremities in stage C6, in the event of the
preservation or removal of pathologically altered
tributaries.

MATERIALS AND METHODS OF RESEARCH

The study included 59 patients with varicose
veins of the lower extremities in stage C6, with
reflux in the basin of the great saphenous vein, who
underwent treatment on the basis of the Department
of Vascular Surgery MI “Regional Clinical Hospital
named after LI. Mechnikov” (Dnipro), MI “City
Hospital N 16” DRC and MC “JMC”. The total
number of men was 17 (28.8%), women — 52
(71.2%). The age of patients ranged from 44 to 87
years (mean age 59.94+7.9 years). The average area
of trophic ulcers was 9.6+£5.7 cm.

Criteria for inclusion in the study were: chronic
venous disease confirmed by USR by registered
reflux in the great saphenous vein in stage C6
according to the CEAP classification. Exclusion
criteria: deep vein thrombosis at the time of exa-
mination or in the anamnesis; impairment of arterial
blood flow with the disappearance of the pulse in
more than one of the arteries of the foot; recurrent
erysipelas; malignant ulcers; decompensated arterial
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hypertension with average daily blood pressure
above 160/100 mmHg.

As a part of preoperative inspection, case-history
taking, examination of the patient, photofixation of
the general pathological changes on the extremity,
an assessment of severity of chronic disease of veins
on the VCSS scale (Venous Clinical Severity Score)
were carried out. The preoperative risk of thrombotic
complications was calculated using the Caprini
scale. The intensity of tibial edema was determined
by measuring the size of their circumference at the
level directly above the medial bone [1, 3, 4, 11].
Each patient underwent screening ultrasound (US) in
the vertical and horizontal position in accordance
with the requirements of the UIP 2012. The number
and parameters of sources of reflux in the superficial
venous system, the ways of its spread and re-entry
points, that entered into the scheme of venous
hemodynamics were identified. The presence of
pathological vertical venous reflux of blood was
recorded by the duration of retrograde blood flow at
standard points under the terminal valve lasting
more than 1 sec., in diastole after compression of the
calf muscles. Additionally, the diameter of the
sapheno-femoral junction was measured in the
vertical position of the patient.

Ultrasound screening and intraoperative moni-
toring were performed using General Electric Logiq
E scanners with a 5-7 MHz linear sensor and
General Electric Voluson scanners with a 5-7 MHz
linear sensor.

To assess the condition of ulcers planimetry and
measurement of their depth, as well as the results of
microbiological studies were used. The area of the
ulcers was measured by photofixing the soft tissue
defect, followed by calculating the area of the
irregular shape using a specialized application
LesionMeter for iOS.

Patients were divided into two groups. Group I
included 30 patients who underwent RFA of the
GSV trunk with simultaneous removal of varicose
deformed tributaries after ultrasound mapping of
venous hemodynamics of the limb. Group II inclu-
ded 29 patients who underwent thermal endovenous
monoablation, while varicose-deformed tributaries
were not removed at once. At the beginning of the
survey, groups of patients were comparable accor-
ding to the main criteria.

For the purpose of anesthesia, local paravenous
tumescent anesthesia with Klein's solution was used
using an ultrasonic control pump.

All patients were prescribed standard conser-
vative treatment, which included compression the-
rapy (compression class II), Detralex 1000 mg per
day for the entire treatment period, change of

Licensed under CC BY 4.0
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dressings for postoperative wounds and ulcers (if
available), recommendations on lifestyle and activity
in accordance with current clinical and practical
recommendations [4].

Postoperative follow-up in the study lasted for
6 months: daily for 1 week, 1 month and 6 months
after surgery. Particular attention was paid to the
occurrence of recurrences of ulcers and varicose
symptom complex in the form of residual varicose-
deformed tributaries.

Attention was paid to the intensity of the pain
syndrome, which was measured using a 10-point
analog visual scale.

After the surgery, patients of both groups un-
derwent ultrasound control of the venous system of
the lower extremities in order to determine the
effectiveness of ablation using the Valsava test and
compression of the tibial muscle pump, detection of
recanalization of the trunk, the presence of residual
functioning sources of reflux, thermal (EHIT) and
venous thrombosis on day 7, 1 month and 6 months
after surgery.

Statistical processing of the results was performed
using Microsoft Excel software packages (License:
Microsoft Office 365 subscription, ID 02984-001-
00000), StatPlus: mac (AnalystSoft Inc., StatPlus: mac.
Version 6, License: # 12083386).

The mean values [M+m], the reliability of the
mean values according to the Student's t test (t) were
determined. The difference between the indicators at
p<0.05 was considered statistically significant.
Pearson's linear correlation coefficient and its signi-
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ficance were used to estimate the degree of linear
dependence of variables.

RESULTS AND DISCUSSION

As a result of the study, we obtained the
following data. The average duration of surgery in
group I was 1.4+ -0.3 hours, in group II -0.6+-0.3
hours. The amount of Klein's solution used in patients
of group I was 1.2+-0.2 liters against 0.8+ -0.2 liters
in group IL.

In the analysis of postoperative complications on
day 7, hematomas and ecchymoses appeared in 29
(96.7%) patients of group I and only in 8 (27.6%)
patients of group II. One month after surgery, hema-
toma remnants were observed in 3 patients (10%) of
group I and were absent in patients of group II. Also in
the postoperative period (7 days and 1 month) we ob-
served neuropathy phenomena, such as burning pain,
itching and numbness of the skin in 3 (10.0%) patients
of group I and 1 (3.45%) patient of group II. At the end
of the observation period (6 months), the phenomena
of neuropathy persisted in 2 (6.7%) patients of group 1,
while in group II they were not observed.

Within 6 months after surgery, thrombotic com-
plications in the form of thrombophlebitis of the
unremoved tributary were detected in 3 (10.0%)
patients of group I and 2 (6.9%) patients of group II.
No cases of EHIT, deep vein thrombosis and
pulmonary embolism have been reported. The ave-
rage intensity of postoperative pain measured using a
visual analog scale during the entire observation period
was slightly higher in patients of group I, as shown in
Figure 1.

0,5

0,0

Before surgery 7 days

1 month

6 month

OI group BII group

Note: Compared data of group I and II p<0.05

Fig. 1. Intensity of postoperative pain syndrome
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At the same time, one week after the surgery, the
manifestations of pain decreased by 64.1% in group |
and by 76.9% in group II. At the end of the observation
period, the manifestations of pain persisted in 2 (6.7%)
patients of group I and 1 (3.5%) patient of group II and
were associated with incomplete ulcer healing. Some
prevalence of pain in the postoperative period among
patients of group I is probably due to the greater
trauma of the used technique.

During the first month after surgery, patients
showed an intensive reduction in leg edema — by
2.4% in group I and by 3.9% in group II. The mean
intensity of edema was comparable in both groups
during the entire observation period. There were no
cases of increased edema due to the development of
postoperative complications. The results are
presented in Figure 2.
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Fig. 2. Intensity of edema in postoperative period

Six months later, the difference between VCSS
indicators was 2.0+0.3 in group I against 0.9+0.2 in
group II, being equal to 55% (Fig. 3).

When conducting ultrasound examinations after
surgery for up to 1 month, no signs of trunk reca-

nalization in both groups were detected, but the
phenomenon of horizontal reflux for more than 1
second in the incapable perforating veins that supply
tributaries were recorded in 5 patients (16.7%) of
group | and in 12 patients (41.4%) of group II.

VCSS Score
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Fig. 3. Severity index of chronic disease of veins in postoperative period
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At the stage of preoperative ultrasound scan, in
addition to pathological vertical reflux, which was
registered in the trunk of the great saphenous vein,
reflux along incompetent perforating veins of different
groups for more than 1 second was registered in 19
(63.3%) patients of group I and 21 (72.4%) ) patients
of group II.

One month after the primary intervention,
residual varicose-deformed tributaries appeared in 5
patients (16.7%) of group I and in 12 patients
(41.4%) of group II p<0.005, although the fullness
of venous tributaries and their visual manifestations
became smaller after ablation of the trunk.

It should be noted that in patients of group II
unremoved residual inflows appeared only in those
patients in whom the screening ultrasound scan had
a significant, more than 2 seconds, additional
horizontal reflux through the feeding failed perfo-
rating veins, which was detected in 5 (16.7%)
patients of group I due to the manifestations of
recurrent inflows and in 6 (17.2%) patients of group IL
In all these patients, corrective foam echo-sclerothera-
py of perforating veins and miniphlebectomy of vari-
cose-deformed tributaries were planned and performed.

In areas with indicators of horizontal reflux less
than 2 seconds, after the surgery in 14 (46.6%)
patients of group I and in 15 (51.7%) patients of
group II failure of perforating veins was not further
recorded, and inflows visually disappeared.

The rate of epithelialization of ulcers throughout
the observation period was comparable in both
groups, makimg up 44.3+6.7 days (group I) and
45.2+6.2 days (group II). Therewith during the first
month, the ratio of the area of the ulcer, which
characterizes its decrease compared to the state
before surgery in patients of group I in 2.2+0.3 cm

(p>0.005), in patients of group II in 2.1£0.4 cm
(p>0.005). After 6 months, the number of healed
ulcers in group I was 19 (63.3%) cases and 20
(69.0%) cases in group II. Incomplete healing of
ulcers in patients of both groups was accompanied
by the phenomena of early exudation and local
inflammation in 4 (13.3%) cases in group I and in 2
(6.9%) cases in group II.

Recurrence of ulcer 6 months after surgery was
noted in 2 (6.7%) patients of group I. It should be
noted that both patients did not follow the recom-
mendations for wearing compression stockings.

CONCLUSIONS

1. Comparative results of trunk RF monoablation
and combined surgery using miniphlebectomy were
comparable in terms of the degree of elimination of
vertical reflux, reduction of CVI severity, healing
rate and recurrence rate of trophic ulcers, the number
of recurrences of varicose veins. At the same time,
RF monoablation was accompanied by a significant
reduction in the volume of drugs for local anesthesia
and led to a more significant reduction in the
intensity of pain after surgery, the number of
complications, including neuropathy, and better
quality of life.

2. The number of additional sources of patho-
logical horizontal reflux through failed perforating
veins and residual varicose-deformed inflows after
surgery, which required corrective interventions
were comparable in both groups. Thus, the presence
of horizontal reflux is not crucial when choosing the
method of primary surgery.
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