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BUKOPUCTAHHSA PAJIOYACTOTHOI ABJALIII ITPU JIIKYBAHHI
KEJIOITHUX TA TIITEPTPO®IYHUX PYBIIIB

MeTa: ouiHUTM eeKTUBHICTb BUKOPUCTAHHA paioyacToTHoi abnsauii (PHA) ans 3MeHWeHHs 06'eMy pybLEBOT TKaHu-
HU Ta 77 BNAMB Ha KNiHIYHI NPOABM KENOiAHMX Ta rinepTpodiyHnx pyoLiB.
Marepianu i metoam. [lo npocneKTMBHOTO paHAOMi30BaHOTO KOHTPOJIbOBAHOTO AOC/TIKEHHS 3ay4yeHo 17 nauieHTis
(9 yonogikis, 8 iHOK) BikoM 19-62 poKM 3 Aekinbkoma pybusamu: kenoigHi — y 10 nauieHTis, rinepTpodiyni -y 7.
Hespani nonepeaHi cnpo6u kopekLwii 6ynun y 8 xBopux 3 kesoigHuMu pybusmu 1a 'y 3 3 rineptpodiyHumu. NMposegexe
NOpPiBHAHHA e)EKTUBHOCTI YOTUPbOX CMOCOGIB 3MEHIIEHHA 06'eMy pybLEBOT TKaHUHM (Mo 12 pybLiB B KOXHIN rpymi,
n'ATb ceaHciB 3 10-geHHMMM iHTepBanamu): nepwa rpyna — PYA, gpyra — micuesi iH'ekuii 5-bTopypauuny (5-0Y), Tpe-
18 — PYA 3 HacTynHuM BBefeHHsAM 5-0Y, yetBepTa — PYA, iH'ekuii Bepanaminy, notim 5-QY.
Pesynbratu. Micns PYA 06’em pybLUiB 3MeHWyBaBcs Wweuawe (Ha 65,3%), Hix nicns ximioTepanii. Micyese 3acTocy-
BaHHs Bepanaminy nicna PYA, notim 5-®Y 3meHwyBano 06’em nicis n'aToro ceaHcy Ha 78,3%. KniniyHa cumnTomatu-
Ka i rinepemis pybuis weunawe npoxoaunu nicna PYA, Hix nicna BBefeHHA LUTOCTaTUKa. IX OAHOYACHe 3acToCyBaH-
Hs, 0c061BO B KOMGiHaLLiT 3 Bepanaminom, nocunioBano ecdekt. He 6yno iHheKUiinHUX yCKNaaHEHDb Ta KpoBoTeY. 3 no-
6iuHMX echeKTiB 3apeecTpoBaHi BUpa3ku fiameTpom 3—-5 MM B MicLi nyHKUiT Ha ogHOMY pyOLi B nepLwiii rpyni, Ha ABOX
pybusx y TpeTiil i yeTBepTiit rpynax. B 6-micauHuit TepmiH ob6cTexeHo 17 py6buiB y 7 nauieHTis, AKMM BUKOHaHa PYA
fIK MOHOTepanis abo B komb6iHaLii 3 ximioTepanieto. CepeaHiit 06’em py6uiB 3meHwnBcs 3 (3260,5 + 2057,36) MmM® go
(2110,6 + 1296,16) MM’ Ha MOMeHT nicna n'aToro ceaHcy, p = 0,0033.
BucHoBKwu. Micns n'atu ceaHcie PYA 06’em pyOLiB 3MeHWYBABCA WBKUALLE, HiIX Npu MicLeBoMy BBeaeHHi 5-0Y, nopat-
KoBa iHdinbTpauis pyouis Bepanaminom ta 5-0Y nocunioana ecekt. AHaNoOriYHUM YUHOM nepenivyeHi NiKyBanbHi Me-
TOAM BMIMBANYW HA KNiHIYHY CUMNTOMATUKY, 3yMOB/IeHy pybusmu. Micns PYA 3meHwyBanacs rinepemis pyouis. Pagio-
YacTOTHY abNALiI HAAMWKOBOT py6LLEBOT TKAHMHM A0LiNbHO BUKOPUCTOBYBATM K iHiLiaNnbHWI1 MeTO NiKyBaHHA Ke-
noigHux i rineptpodiyHmx py6LiB, OCKiNbKM BOHA NIErKO NEPEHOCUTLCS, Heaopora Ta eeKTUBHO 3MeHLye 06'emM py6-
Ls, LEMOHCTPYIOUM MALIEHTY MOXIMBICTb AOCATHEHHSA NO3UTUBHOTO PE3YNIbTaTY.
KniouoBi cnoBa: kenoigHi pyoui, rineptpodiyHi pybui, pagioyactoTHa abnsLis, HapauWKoBe pyOLIOBAHHS, LMTOCTa-
TUKW, BEpanamin.
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THE USAGE OF RADIOFREQUENCY ABLATION FOR TREATMENT
OF KELOIDS AND HYPERTROPHIC SCARS

Objective. To evaluate the effectiveness of radiofrequency ablation (RFA) for scars tissue volume reduction, and
influence on the clinical manifestations of keloid and hypertrophic scars.
Materials and methods. Seventeen patients (9 males, 8 females), 19-62 years old, with some scars were enrolled
into the prospective randomized controlled study: 10 with keloids, 7 with hypertrophic scars. Previous failed
attempts to correct the scars were undertaken in 8 patients with keloids and in 3 patients with hypertrophic scars.
The efficacy of four scar volume reduction methods was compared (12 scars in each group, 5 sessions at 10-day inter-
vals): the first group — RFA, the second — intralesional 5-fluorouracil (5-FU) injections, the third — RFA followed by
5-FU injections and the fourth — RFA, injections of verapamil and then 5-FU.
Results. The scars volume reduction was faster after RFA (by 65.3 %) than after chemotherapy. Local verapamil
application after RFA followed by 5-FU injections reduced scar volume after the fifth session by 78.3 %. Relieving
of the associated symptoms and scars hyperaemia was faster after RFA than after cytostatic drug administration.
Their simultaneous application, especially in combination with verapamil, intensified the effect. There were no
infectious complications and haemorrhages. Ulcers 3—-5 mm in diameter in the place of puncture on one scar in the
first group, on two scars in the third and fourth groups were registered as the side effects. Seventeen scars in seven
patients, who received RFA as a monotherapy or in combination with chemotherapy, were assessed 6 months after
treatment. The average scars volume decreased from (3260.5 + 2057.36) mm’® at the moment after the fifth session
to (2110.6 + 1296.16) mm°®, p=0.0033.
Conclusions. Scars volume reduction was faster after five sessions of RFA than following local 5-FU injections.
Combination of RFA with scars infiltration with verapamil and 5-FU strengthened the effect. In the same way, the
above-mentioned methods influenced clinical symptomatology associated with the scars. Scars hyperaemia was also
reduced by RFA. Radiofrequency ablation of excess scar tissue is advisable to use as an initial method for the treat-
ment of keloids and hypertrophic scars, since it is easy to carry, is not expensive and effectively reduces the scar vol-
ume, demonstrating the patient the opportunity to achieve a positive result.
Key words: keloids, hypertrophic scars, radiofrequency ablation, excess scarring, cytostatic drugs, verapamil.
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BCTYII
Ha crorogHi xoaeH 3 METOiB JiKyBaHHSI KeJOI[iB He
MPOJEMOHCTPYBaB aOCOJIIOTHOI e(heKTUBHOCTI. ToMy I1e-
peBary BimmaloTb KoMOiHOBaHOMY miaxony [1, 2]. 3ara-
JIOM OiJIbLIICTb JIiKyBaJIbHUX MiAXOAiB MOKe OyTH BUKO-
pUCcTaHa TIpM JIIKyBaHHI SIK TinmepTpodidHMX, TaK i Ke-
noigHux pyouis [3]. HakycmimHimmMm BBaXaloThb JIiKy-
BaHHS TinepTpohiyHUX i KETOIMHUX PYOIliB, KOJIU BOHU
He3pii, a emiTeNili HeyIIKOMXKEeHMUI. Xouya IMOBHICTIO
no30yTucst pyolsl HEMOXJIMBO, iCHYIOTh KOHCEPBAaTUBHI
Ta XipypriuHi MeToau 3 JOBeAeHOI0 e(PEKTUBHICTIO, SIKi
JO3BOJISIIOTH MOJIMKUTY oro Bumisaa. Ha kanb, moka-
30Ba 0a3a OLIBIIOCTI 3 HUX MOTraHa, a e(PEeKTUBHICTh 00-
MexkeHa [4].

IIpoBeneHo psim AOCHiIXKeHb, B SIKMX BUKOHYBaJIU
30BHILIHE pPaAiovyacTOTHE OMPOMIHEHHS KEJOIAHUX

DeJ Valerii V. Teplyi, e-mail: teplyy @ukr.net

INTRODUCTION
To date, none of the treatments for keloids has
shown absolute effectiveness. Therefore, they pre-
fer a combined approach [1, 2]. In general, most
therapeutic approaches can be used to treat both
hypertrophic and keloid scars [3]. Hypertrophic
and keloid scars treatment is considered to be most
successful when they are mature and the epitheli-
um is not damaged. Although it is not possible to
completely get rid of a scar, there are conservative
and surgical methods with proven effectiveness
that allow improving its appearance. Unfortu-
nately, the evidence base of most of them is poor
and efficiency is limited [4].

Several studies were conducted in which external
radiofrequency irradiation of keloid scars was per-
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pyOI11iB. BHsBI€HO BIJIUB 1ILOIO OMPOMiIHEHHS Ha MOp-
¢oJiorito i MpoAyKIil0 KojareHy: 3MeHIIYBaJIOCh CITiB-
BigHowieHHs I ta 111 TuniB Konareny. I[Tpore KiaiHIYHUIA
MO3UTUBHUN €(MEeKT IbOr0 METOAY SIK CaMOCTITHOTO
JIiIKyBaHHSI He AoBeAeHU [5]. BomHoUac Ha HeBenUKil
rpyni 3 18 mauieHTiB moka3zaHa e¢peKTUBHICTh KOMOi-
Hallil TPbOX-YOTUPHOX CECili PpamioyacTOTHOTO OIpPO-
MiHEHHSI 3 HACTYITHMM BBEIEHHSM B KeJIOigHI pyOLi
crepoifis [2].

3a ocTaHHi pOKU 3’SIBUJIOCS JBi ITyOsIiKallii CTOCOBHO 3ac-
TOCYBaHHSI pamiodactoTHoi a6l (PYA) npm mikyBaHHi
KeJoiniB Byx [6, 7] Ta ogHa, NMpUCBSYeHAa BUKOPUCTAHHIO
IIbOTO METOMY JUISI 3MEHIIIEHHS 00’ €My KeJIOITHUX i TirnepT-
podiyHMX pyOLiB pi3HOI JoKai3awii [1]. AKTyaJIbHUM € Mu-
TaHHSI PO3POOKH JOCTYITHOTO, HEMIOPOTOro Ta €(DEKTUBHOTO
MEeTomy 3MEHIIEHHSI 00’€MY HaUIMIIIKOBOI pyOLIeBOI TKa-
HUHMU, IKUI MOXHa OyJIo 6 BUKOPHUCTOBYBATH B SIKOCTi ca-
MOCTIAHOTO JIiKyBaHHSI 200 iHiLliaIbHOTO ITiIX0AY, 31aTHOTO
MOJIETIIUTU MOAablle KOHCEpBaTHMBHE JIiKyBaHHSI a00
XipypriuHe BUCIYE€HHSI KeJIOITHMX i TinepTpodidyHUX pyOLIiB.

META

Merta gociigkeHHsI — OLiHUTHU €(DEKTUBHICTh BUKOPUC-
taHHg PYA nisg 3MeHIIeHHST 00’ eMy pyOLIeBOI TKAHUHU
Ta il BIUIMB Ha KJIiHIYHiI MPOSIBU KEJIOIMHWX i TilepT-
podiuHUX PYOLIiB.

MATEPIAJIN 1 METOJIN
o NpoCHeKTUBHOTO PaHIOMi30BaHOTO KOHTPOJIbOBAaHO-
TO AOCIIIXKEeHHS 3aTydyeHo 17 mauieHTiB (9 4omoBikiB, 8§
>KiHOK) BiKOM Bif 19 10 62 poKiB 3 aeKiJIbkoMa pyOLsSIMU.
Kpurepii BkIouenns:
> HasBHICTb KeJOITHUX a0o0 rirnepTpodiuyHux pyoIlis;
> BiK Binm 18 10 65 pokiB;
> 3roja fnaiji€HTa Ha y4yacTb B JOCJIiIXKEHHI;
> 3rojla Ha IPOBEJIEHHS IMOBTOPHUX JIIKyBaJIbHUX CECili
i BUKOpHUCTaHHS Pi3HUX METO/IiB BIJIMBY Ha PyO1li pi3HOT
JIOKaJi3artii.
Kpurepii BUK/II09eHHS:
> aJIepriyHi peakuii Ha MicClieBi aHECTeTUKU Ta S-(PpTo-
pypauui (5-®Y);
> 3HAYHi BiAXWJIeHHS (POPMEHMX €JIEMEHTIB y KPOBI;
> BaXKKi XpOHiUHi CyNyTHi 3aXBOPIOBAHHSI;
> BariTHiCTb a00 TOayBaHHS IPYIIIO;
> TIpUAOM IHIIMX IUTOCTATHUKIB, aHTUKOATYJSHTIB,
o1okaropiB H2-peuenTopiB, MeTpoHiga3ony;
> HeOaXaHHSI NPOBOJAMTU IOBTOPHi JiKyBajbHI
cecii.
JlikyBanpHUI Miaxing BUOWpPaIU, paHIOMi3yIOuM pyOIli
Ha YOTUPHU rpynu 1o 12 pyOliB 3a JO0MOMOTroI0 Tabauili
BUTAAKOBUX YKCesl, TeHepoBaHoi miporpaMmoio STATIS-

formed. The effect of this irradiation on the mor-
phology and production of collagen was found, the
ratio of I to I1I types of collagen decreased. However,
the clinical positive effect of this method as an inde-
pendent treatment has not been proven [5]. At the
same time, a small group of 18 patients demonstrat-
ed the effectiveness of a combination of three to four
sessions of radiofrequency irradiation, followed by
the injection of steroids into the keloid scars [2].

In recent years, there have been two publications
on the use of radiofrequency ablation (RFA) in the
treatment of ear keloids [6, 7] and one on the use
of this method to reduce the volume of keloid and
hypertrophic scars of different localization [1].
The question is to develop an affordable, inexpen-
sive, and effective method of reducing excess scar
tissue volume, which could be used as an inde-
pendent or an initial approach that can facilitate
further conservative treatment or surgical excision
of keloid and hypertrophic scars.

OBJECTIVE

Objective: to evaluate the effectiveness of radiofre-
quency ablation (RFA) for scars tissue volume
reduction, and influence on the clinical manifesta-
tions of keloid and hypertrophic scars.

MATERIALS AND METHODS
Seventeen patients (9 males, 8 females), 19—62
years old, with some scars were enrolled into the
prospective randomized controlled study.
Inclusion criteria:
> Keloid or hypertrophic scars;
> Age from 18 to 65 years;
> Patient’s consent to participate in the study;
> Consent for the repeated treatment sessions and
the usage of the different treatment approaches to
the scars of different locations.
Exclusion criteria:
> Allergic reactions on the local anaesthetics and
5-fluorouracil (5-FU);
> Essential deviation of the blood cell count;
> Severe chronic concomitant disorders;
> Pregnancy or breastfeeding;
> Parallel usage of other cytostatics, anticoagu-
lants, H2 blockers or metronidazole;
> Reluctance to undertake repeated treatment
sessions.
To choose the management approach, by the help
of Random Number Generator (STATISTICA 8)
scars were randomized on four groups, 12 scars in
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TICA 8. Kenoinni pyori 6yau y 10 mamieHTiB, rinepT-
podiuni —y 7. CepenHiii Bik pyouiB ckiaB (3,7 £ 1,8)
poxu. Y 8 maIieHTiB 3 KeIOITHUMU PyOLIsIMU Ta 'y 3 3
rinepTpodiyHMMHU B aHaMHe3i BxKe OYJI1 CITPOOH iX KO-
PpeKIIii:

» y 8 BUMagKax — XipypriuHe BUCiYEHHS, B Mics0Ie-
pauiiiHoMy Tiepiofi y 5 3 HUX HPOBOAWJIM JIOKAIbHE
BBEICHHS TJIOKOKOPTUKOIIIB, BHUKOPUCTOBYBAIU
CWJIIKOHOBI IUIACTUHMU Ta 3[1aBJIIOBaJIbHI OB’ I3KU;

» B 3 BUITaJKax — KOHCEpBaTUBHE JIIKyBaHHSI: TJIFOKO-
KOPTUKOIAU, CUJIIKOHOBI TJIACTUHMU.

Ha xanp, y BciX Mali€eHTiB BUHUK PELUMIUB 3aXBO-
PIOBaHHS, SIKMII BUKJIMKAB IECUMi3M XBOPUX CTOCOB-
HO MOXJIMBOCTI OTPMMAaHHS €CTeTUYHO MPUNHSITHOIO
BUTJISIITY PYOILIiB.

Py6ui nepmoi rpynu nignsaranu PYA, apyroi — mic-
neBiii iH’exuii 5-DY, Tperboi — KombiHauii PYA 3
HACTYITHUM BBeIeHHsSIM 5-DY, yerBeproi — PYA,
iH’ekwii Bepanaminy, a mortim 5-DY. IlposegeHo Mo
I’SITh ceaHCiB 3 10-AeHHUMM iHTEpBaJIaMM.

PaniouactoTHy a0Js1it0 BUKOHYBAIN ITiJl MiCLIEBOIO
aHecresielo 2 % nimokainoM. BukopucroByBaiu ama-
pat Dr. Oppel ST-501 (Sometech, IliBmerna Kopes),
KU MPOAYKYE iMITylabcH 4yacToToro 3 MIil. BHyt-
PpillIHLOBEHHOIO KaHIoJeto Tuny BeHdaon 22G npoBo-
JWIN MyHKIi10 pyOLst Ha BCIO AOro noBXKUHY (puc. 1).

Oco0MMBICTIO IIi€El KaHIONI € Te, IO MPOKCHUMAaTbHA
YyacTWHA TOJIKM BUCTYMA€E BCepeAMHYy KaHIOJNI I 3’€l-
HaHHS 31 LIIPULIOM, 110 MOXe OyTM BUKOpPUCTAHE IJIs
KOHTAaKTy 3 HAKOHEYHMKOM arnapary. AOJISILIiI0 MPOBOAU-
JIM ITiJ1 Yac 3BOPOTHOI TPaKllii KaHI0JIi. YCTaHOBKU ariapa-
Ty: TOTyXkHicTh 30—40 Bat, mocrilinuii pexxum (puc. 2).

each. Ten patients had keloids and the other seven
hypertrophic scars. The average scar duration was
(3.7 £ 1.8) years. Previous failed attempts to correct
the scars were undertaken in 8 patients with keloids
and 3 ones with hypertrophic scars:

» in 8 cases — surgical excision, during the postop-
erative period 5 patients received local ejections of
corticosteroids, application of the silicone gel sheets
and pressure therapy;

» in 3 cases — conservative treatment: corticoste-
roids and the silicone gel sheets.

Unfortunately, recurrence appeared in all these
patients, causing their pessimism concerning the
possibility to receive an aesthetically acceptable view
of the scars.

The first group scars were undergone to RFA, the
second one — intralesional 5-FU injections, the third
group — RFA followed by 5-FU injections and the
fourth one — RFA, injections of verapamil and then
5-FU. Five sessions at 10-day intervals were carried.

The radiofrequency ablation was performed using
the Dr. Oppel ST-501 device (Sometech, South Ko-
rea) under the local 2 % lidocaine anaesthesia. This
device generates impulses with the frequency 3 MHz
The scar was punctured with the 22G Venflon intra-
venous cannula on all its depth (Fig. 1).

The peculiarity of this cannula is that the proximal
part of the needle steps forth inside the place for
syringe connection. This may be used for contact with
the tip of the device. Ablation was performed during
the backward traction of the cannula. Device settings
were power 30—40 W, constant regimen (Fig. 2).

PucyHoK 1. MpoBeaeHHs KaHIONi B3A0BXK py6LEBOT TKAHUHU

YOpHi CTPINKN — HANPSMKX NOCiIA0BHOIO NPOBEAEHHS KaHIoNi

Figure 1. Introduction of the cannula along with the scar tissue

Black arrows — directions of the consecutive cannula carrying out
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PUCYHOK 2. A6nauis pybus npu 3BopoTHii Tpakuii KaHioni

HakoHeYHUK pafiovacToTHOrO anaparty KOHTaKTye 3 NPOKCUMAaNbHUM KiHLLEM FOKM

Figure 2. Ablation during the backward cannula traction

The tip of the device is in contact with the proximal end of the needle

ITokazHMKOM TOTrO, 110 BiIOyBa€eThCs absILIisl, OyJIU He-
BeJIMKa BiOpallisi TKAaHUH, TPICKy4Mii 3BYK Ta BUXiJ Iapy i
Oyab0allloK yepe3 iHlIi pokoau pyous. [1pu yasrpa3By-
KOBOMY JOCIIKEHHI BUIHO, IO B TKAHWHAX YTBOPIO-
€ThCSI T1apa, sSIK IIpU JIa3epHilt abisiii BeH (puc. 3).

KaHrwomawo npoBoauiad B TKaAaHMHaAX JeKiJibKa pasiB,
3MiHIOIOUM HAIPSIMOK, 11100 00poOUTH Bech 00’eM pyO-
1IeBO1 TKAaHUHU. 3a HEOOXiAHOCTI KaHaiu (opMyBau B
nexinpka 1apiB. IlpoTsirom mobu micisg mpouemypu
criocTepirajacs 3amnajbHa peakilisi 3 00Ky pyous. boib-
OBUII CHMHApPOM He TepeBUIyBaB 5 OaniB. Bxe uyepes
TUXKAEHb ITiCJISl MEPILIOro ceaHcy aosuii pyoeub M’ sIK-
1IIaB, 3MEHIITYBAJIKCSI IOTO BUCOTA i BUPAXKEHICTh €pUTe-
mu. Ilicnsa Tperwhoi-ueTBepTOi Mpoueaypu Ha (oHi 3a-
raJbHOTO 3MEHILIEHHSI PO3MipiB pyOlLsT B HHOMY CIIO-
cTepirajiocsl HaKOIMYEHHSI PiIUHUA TeMOparidyHOro Xa-
pakTepy, Ha IOTHUK BiH cTaBaB ayxe M’ sKuM. Ilpu mos-
TOPHMX IIpolieaypax HaHOiIbIINI aKLEeHT poOWId Ha
IIJTBHIIIMX YacTUHAaX pyous. Hamaranucs nocsrtu iioro
MOOiTiHHS MO X0y 3BOPOTHOTO MPOCYBAHHS KaHIO.

Small tissue vibration, noise, steam and bubbles
rising from the other puncture sites of the scar
indicated the ablation process. Ultrasound exami-
nation demonstrates the vaporization in the tissues
like during laser venous ablation (Fig. 3).

The cannula was several times passed through
the tissues changing direction to treat all scar vo-
lume. In necessity, the channels were made in
some layers. During the first day, scar irritation
was seen. But pain syndrome was scored not more
than 5. One week after the first session of the abla-
tion the scar softened, its height and erythema
decreased. After the third-fourth procedure accu-
mulation of the haemorrhagic fluid inside the scar
on the background of its size reduction took place.
The scar became very soft on touch. During the
repeated procedures the accent on the firm parts
of the scar was made, trying to achieve whitening
of the scar tissue during the backward cannula
movement.

PucyHoK 3. YnbTpa3sByKoBa KapTMHa paAioyacToTHOi abnauii
KenoigHoro py6us

- KaHON9 22G
—- [120Q, L0 YTBOPIOETLCH NMPY abnsLii pyoueBmnx TKaHH

Figure 3. Ultrasound picture of radiofrequency ablation of
the keloid scar

- 226G cannula
- Steam that forms during the scar tissue ablation
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In’exuii 5-®Y (50 Mr/mMi) TpoBOAUIN HEBEIUUYKUMU
nopuisimu (o 0,02—0,05 M) B pybLieBYy TKAHMHY, HAMa-
rarouyMuch piBHOMIpHO PO3MNOAIIUTHY MpenaparT 110 BCbOMY
00’eMy pyO1IeBOi TKaHWHU. KiTbKicTh BBEIEHOIO IIUTO-
CcTaTHKa 3ajiexXajia Bill po3MipiB 30HU ypaxkeHHS i KOJIu-
Bajiacs B mexax 0,5—2 mi.

B tpeTiii rpyni criouatky npoBoauiu PUYA pybueBoi
TKaHWHMU, ITicjs1 yoro BBoawian 5-DY B Tux XKe g03ax, 1110
i B ApyTiii Tpymi.

B uyetrBeptiii rpymni micas PYA B pybelb MaJleHbKUM
00’eMamu BBOIWIM 1—2 MIT 6J10KaTOpa KaJIbIliEBUX Ka-
HaJiB Bepanaminy (2,5 Mr/mi1), Iicjisg 4oro 00OKOII0BaIN
30HY ypaxKeHHs 5-DY.

ITpoBonunu dotorpadyBaHHsI pyOLiB 3 BUKOPUCTAH-
HsaM mudpoBoi kKamepn Panasonic DMX LC 15 mpu ctaH-
JApTHUX YMOBaX PO3CiTHOro oiCHOro OCBIiTJIEHHS 0e3
BUKOPHMCTAHHSI ONTUYHOIO Ta IU(POBOTO 30iUTbIIEHHS.
g koMm’I0TepHOI 00pOOKKU 300paXkeHb BUKOPUCTOBY-
BaJiu mporpamHuii naker ImagelJ /Fiji 1.46r, sikuii € y BiJlb-
Homy poctymi [8, 9]. Ilpu mochimkeHHi 3MiH KOJIbOPY
pyOLIiB MPOBOAWIN OLIHKY TiCTOrpaM 4YepBOHOIO, 3eJie-
HOro Ta 0JJAKUTHOTO KOJIbOPIB YaCTUH PYOLs, SIKi Miajs-
raJM OoLiHLi. IX cepenHi 3HAYeHHS BUKOPHCTOBYBAIH LTSI
aHamizy. Po3paxoByBaJin TakoxX HOpPMasli30BaHi KOJIbO-
poBi koopauHatu [10] B gociaKyBaHiii 30Hi pyOLIs:

Local 5-FU (50 mg/ml) injections were per-
formed into the scar tissue by small (0.002—0.05
ml per site) portions, trying to spread cytostatic
over the all scar volume. The volume of the medi-
cine depended on the affected area size and varied
from 0.5 to 2 ml.

In the third group, RFA followed by 5-FU
injections in the same doses as in the second
group.

In the fourth group, the affected area after RFA
was infiltrated by 1-2 ml of calcium channel
blocker verapamil 92.5 mg/ml), than 5-FU injec-
tions were performed.

Pictures of the scars using the standard office
scattered light were taken by the digital camera
Panasonic DMX LC 15 with neither optical nor
digital zooming. Computer processing of the
images was performed using software Imagel/Fiji
1.46r, that is in the free access [8, 9]. Evaluation of
the colour of the scar was done by the assessment
of the histograms of the red, green and blue
colours. Their average meaning was used for
analysis. In the part of the scar under evaluation
normalized colour coordinates were also calcula-
ted [10]:

Y=(R+G+B)/3

Biacorok moli, sikuit 3aiimaroth TeneaHriekrasii (TAE)
B MexXax pyOlisl, BU3HAYaIM 3a 3allpONOHOBAHUM HaMU
METOIOM KOMIT 1I0TepHOi 00poOKM poTorpadiii [11].

JocnimxeHHsa MPOBOAWIOCH 3TiIHO 3i CTaHIapTaMM
IenbciHebKoOI AeKJIapaliii Ta y BiIMOBIAHOCTI 10 peKOMEH-
Jauii MixkHapogHOI paay 3 rapMOHi3allii HajaeXXHOT KJTi-
Higxoi npaktiky (International Council for Harmoniza-
tion Good Clinical Practice), IIpoToxkon mociimkeHHs
CXBaJIEHNI eTMYHOI0 KoMicieo HarioHajabHOro Memud-
Horo yHiBepcuteTy iMmeHi O. O. boromoJiblIs.

CratnctnaHa o0poOKa gJaHuX Oysia mpoBeneHa 3a I0-
noMoroto nporpamHoro 3a6esnedeHHs STATISTICA 8.
HopmMmanbHo po3nofisieHi HOKa3HUKW HAaBOIWIM IK M * G.
HopmMmanbHicTh po3noainy BapialliiHUX psiAiB IepeBipsi-
1m 3a kputepiem W Shapiro-Wilk. g miepeBipku moc-
TOBIPHOCTI Pi3HULII JBOX 3aJIEXKHUX BUOIpOK 3 HOpMaJib-
HUM PO3MOAiJIOM BUKOPUCTOBYBAIU f-TECT JJISI 3aJIeXK-
HUX BUOIpoK. BUsSBIEHHS pi3HUL B PiBHiI 03HAKHU Y TBOX
3aJIeXKHUX BUOIpKax, 110 He BiAMNOBigalOTh HOPMaJIbHO-
My PO3IIOIiTY, TPOBOAUIN 3 BUKOPUCTAHHSIIM TECTY y3-
romxeHux nap Wilcoxon. CTaTMCTUYHI MOKa3HUKHU BBa-
KaIW NOCTOBIpHMMM MpPU KPUTUYHOMY pPiBHi 3HAUy-
mocTi p < 0,05.

The part of the scar area that telangiectasias
(TAE) take in per cent was calculated by the help
of the method worked out by us [11].

The study was performed following the Decla-
ration of Helsinki (statement of ethical principles
for medical research involving human subjects)
and the International Council for Harmonization
Good Clinical Practice. The study protocol was
approved by the Ethics Commission of Bogomo-
lets National Medical University.

Statistica 8.0 (Statsoft Inc., USA) software was
used for the data processing. Normally distrib-
uted variables were presented as M = SD. The
variational series were checked for a normality of
distribution by the Shapiro—Wilk W-test. The
t-test for the dependent samples was used to ver-
ify a difference of two dependent samples featur-
ing normal distribution. Wilcoxon matched pairs
test was used for comparing of two not normally
distributed samples. Differences between the
samples were considered statistically significant
when p-value < 0.05.
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PE3VYJIBTATU TA OBTOBOPEHHS

ITnaniMeTpryHi JocCiaKeHHsI moKa3anu, 1o Hi PYA, Hi
XiMioTepamisi MpakTUYHO He BIUIMBaJM Ha JdiHiNHI
po3Mipu pyo1iB (Taba. 1). BomHouac, Ha BigMiHy BiJ OK-
peMo TMpOoBeNeHOI XiMioTepaltii, mpu BUKopuctanHi PHA
00’eM pyOLIiB 3MEHIIYBAaBCS JOCTOBIPHO LIBU/ILLIE, MIEpe-
JIyCiM, 3a paXyHOK 3MEHILEHHSI BUCOTU PYOLIiB.

PanmioyactoTHa a0ms1isl MpoaeMOHCTpyBajia IIBUILLINI
BIUIMB Ha MOKpAIlleHHsI KJAiHIYHOI CUMITTOMATUKU, BUKJIU-
KaHo1 pyOLISIMU, HixXXK BBEIEHHSI IUTOCTaTHKa (TabJ1. 2 Ta 3).

Kpawum edexr 6yB npu KombiHawii PYA 3 BBeneH-
HSM LUTOCTaTHKa (Tab. 4).

e Giapln BUpaXeHWH BIUIMB Ha KIIiHIYHI MPOSIBU
pyouiB Majo 3actocyBaHHsS PUA 3 ogHOYaCHUM BBEICH-
HsIM Bepanaminy ta 5-DY (tabi. 5).

Ilepen mouaTrkom JIiKyBaHHS TinmepTpodiyHi Ta Ke-
JIOiAHI pyOui Oyau TepeBaXKHO TillepeMOBaHWUMU, IPO
1110 CBIAYMTh aHaJli3 TiCTOrpaM CepeaHiX 3HaueHb CKJIa-
JIOBUX KaHaJliB KOJILOPY i HOpMaJji30BaHOI KOJbOPOBOI1
KoopauHatu (tadj. 6). [uHamika 3MiH KOJIbOpYy pyOLiB
3aJIeXKHO BiJl BUKOPMCTAaHMX METO/IiB JIIKYBaHHSI ITOKa3a-
Jla, 1110 LIBUJIIE BiH HOpMaJli3yBaBcs MpU MPOBEACHHI
PYA. JlokanbHi iH’exuii 5-PY crpustyii mEBHOMY ITOCH-

Ta6naumusa 1

RESULTS AND DISCUSSION

Planimetric investigations have demonstrated that
both RFA and chemotherapy practically have not
influenced the size of the scars (Table 1). At the
same time, RFA provided faster regression of the
scars volume comparing with the chemotherapy,
first of all, due to the decrease in their height.

The radiofrequency ablation demonstrated faster
influence on the improvement of clinical symp-
toms than cytostatic injection (Tables 2 and 3).

The better effect was achieved in case of combina-
tion of RFA with the injection of cytostatic (Table 4).

Some more strong influence on clinical manifes-
tations of the scars had RFA combined with topi-
cal verapamil and 5-FU injections (Table 5).

Before the onset of treatment, keloid and hyper-
trophic scars as usually were hyperaemic. This de-
monstrates the analysis of the mean values of his-
tograms of additive colours and normalized colour
coordinates (Table 6). Dynamic of the colour
change depending on the treatment method
revealed its faster normalisation after RFA. Topical
5-FU injections promoted hyperaemia develop-

Nininni po3mipu kenoipHux i rineprpodiunux py6uie o Ta yepes 10 aHiB nicna n'aToro ceaHcy nikyBaHHA (M x G)

Table 1

Linear dimensions of the keloid and hypertrophic scars before and 10 days after the fifth session of the treat-

ment (M + SD)

Poamipu py6uie lpyna Tepmin sumipiosanng / Time of the measurement Pro—nicns
Dimensions of the scars Study group [0 NiKyBaHHS nicna n’aToro ceaHcy Phefore—after
before treatment after the 5% session
[loBxXwuHa, MM 1 61,8 £ 31,22 60,4 + 30,07 0,9161
Length, mm 2 43,9 + 33,53 46,9 + 35,74 0,8340
3 67,6 + 38,42 61,9 + 35,13 0,7097
4 63,8 + 46,58 59,3 + 45,30 0,8126
LLnpuHa, MM 1 24.8 £ 14,46 24,8 £ 16,52 1,0000
Width, mm 2 20,1 + 10,68 220+ 11,13 0,6710
3 27,1 £9,31 27,0 £ 9,48 0,9829
4 245+ 11,48 21,58 £ 10,90 0,5299
Bucora, Mmm 1 8,0 431 28+1,19 0,0006*
Height, mm 2 79+470 4,7+3,23 0,0610
3 9,3 3,58 3,8+187 0,0001*
4 8,3 +3,70 1,9+1,31 < 0,0001*
Mnouua, Mm2 1 1186,8 + 977,60 1260,5 + 977,60 0,8526
Area, mm? 2 792,0 + 589,29 884,3 + 643,62 0,7175
3 1348,9 + 921,53 1286,8 + 900,62 0,8688
4 1011,1 = 733,24 905,8 = 677,83 0,7185
06’em, Mm® 1 8758,9 + 7534,44 3041,9 + 2509,97 0,0206*
Volume, mm?3 2 5532,7 + 5343,83 3168,7 + 3009,15 0,1953
3 9517,5 = 6720,96 3267,2 £ 2716,71 0,0068*
4 7415,4 + 6442,46 1607,8+ 1580,0 0,0061*

IMpumiTka. * — CTaTUCTUYHO JOCTOBIPHA PiHULS.
Note. * — statically significant difference.
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JICHHIO TirepeMii, mpoTe pi3HULS B KOJIbOPi He Oyia cta-  ment but the difference was not statistically signi-
TUCTUYIHO JOCTOBIPHOIO. ficant.

IIpn xomOinamii PYA 3 iokaabHUM 3aCTOCYBAaHHSIM When RFA was combined with topical 5-FU
5-®DY konip MaB TeHIEHLIIO OO HopMaji3zauii, mpore use, the colour tended normalisation, but only

Ta6nuusa 2

Bnaue papioyactoTHoi abnauii AK camocTitHOro meropay NiKyBaHHA Ha KNiHiYHi nposABM KenoigHux i
rineprpociuHmnx pybuis

Table 2

Influence of the radiofrequency ablation as an independent treatment method on the clinical manifestations
of keloid and hypertrophic scars

TepmiH Bu3HaueHHs / Time of the evaluation TecT y3romxeHux
Kniiuni nposieu [0 NiKyBaHHS nicns NikyBaHHs nap Wilcoxon p
Clinical manifestations before treatment after treatment Wilcoxon matched

€ Hemae € Hemae pairs test p

Binb / Pain 8 4 3 9 0,0431*
YyTameicTb npu nanbnawyi / Sensitivity at palpation 10 2 3 9 0,0180*
Caepbix / Itch 9 3 2 10 0,0180*
Habpsik / Oedema 6 6 2 10 0,0679

MpumiTka, * — CTAaTUCTUYHO AOCTOBIPHA PI3HULS.
Note. * — statically significant difference.

Ta6nuusa 3

Bnnue micueBoi Tepanii 5-chtopypaumnom Ha KniHiuHi nposaBu KenoigHux i rineprpodiuHux pyouis
Table 3

Influence of topical 5-FU therapy on the clinical manifestations of keloid and hypertrophic scars

Tepmin Bu3HaueHHs / Time of the evaluation TecT y3romkeHux
Knixiuni nposeu 10 NiKyBaHHS nicns NikyBaHHs nap Wilcoxon p
Clinical manifestations before treatment after treatment Wilcoxon matched

€ Hemae € Hemae pairs test p

Binb / Pain 8 4 5 7 0,1088
YyTameicTb npu nanbnai / Sensitivity at palpation 9 3 5 7 0,0679
Caepbix / Itch 7 5 6 6 >0,1
Habpsik / Oedema 7 5 4 8 0,1088
Ta6nuusa 4

Bnaue papioyactHoi abnauyii B kom6iHauii 3 micuesoto Tepanieio 5-pTopypaunmnom Ha KniHiuHi nposBu
KenoigHux Ta rineptpociyHmnx pyouis
Table 4

Influence of radiofrequency ablation in combination with local 5-fluorouracil therapy on the clinical manifes-
tations of keloid and hypertrophic scars

Tepmin Bu3HaueHHs / Time of the evaluation TecT y3romxeHux
Kniiuni nposieu 10 NiKyBaHHS nicns NikyBaHHs nap Wilcoxon p
Clinical manifestations before treatment after treatment Wilcoxon matched

€ Hemae € Hemae pairs test p

Binb / Pain 7 5 1 1 0,0277*
YyTameicTb npu nanbnawi / Sensitivity at palpation 10 2 2 10 0,0117*
Caepbix / Itch 9 3 2 10 0,0180*
Habpsik / Oedema 6 6 0 12 0,0277*

MpumiTka. * — CTAaTUCTUYHO AOCTOBIPHA PI3HULS.
Note. * — statically significant difference.

(1) 568




ISSN 2304-8336. pobnemu paniauiiinoi Meouunkm 1a pagiobionorii = Problems of Radiation Medicine and Radiobiology. 2019. Bun. 24.

CASE RECORDS

Ta6nuua 5

Bnnue papioyacTHoi abnauii B kom6iHauii 3 iHdinbTpauicio pybuie Bepanaminom Ta 5-propypaumnnom Ha Kni-

HiYHi NpoABM KenoigHux i rinepTpodiuHux pyéuis
Table 5

Influence of radiofrequency ablation in combination with scars infiltration with verapamil and 5-fluorouracil
on the clinical manifestations of keloid and hypertrophic scars

TepmiH Bu3HaueHHs / Time of the evaluation

Tect y3romxeHunx

nap Wilcoxon p

KniHiuHi nposiBu [0 NiKyBaHHS nicns nikyBaHHs

Clinical manifestations before treatment after treatment Wilcoxon matched
€ Hemae € Hemae pairs test p

Binb / Pain 8 4 0 12 0,0117*

YyTameicTb npu nanbnayi / Sensitivity at palpation 8 4 2 10 0,0277*

Caepbix / Itch 10 2 3 9 0,0179*

Habpsik / Oedema 6 6 1 11 0,0431*

MpumiTka, * — CTAaTUCTUYHO AOCTOBIPHA PI3HULS.
Note. * — statically significant difference.

Ta6nuusa 6

3miHU Konbopy py6LiB 3aneHO Bif BUKOPUCTAHOrO MeToAy NiKyBaHHA (M x o)

Table 6
The changes in the colour of the scars depending on the us

ed treatment method (M + SD)

F'pynun xsopux CepepHi 3Ha4YeHHS CKNafoBUX TepmiH

BuMmipioBaHHs / Time of the measurement Pao-nicns

Groups of the patients aHaAIB KonLopy pyous

B0 NiKyBaHHS nicns nikyBaHHs Pbefore—after
Mean values of the scar additive colours before treatment after treatment
PYA / RFA YepBoHwuii/ Red 155,0 + 16,68 172,7 = 18,86 0,0005*
n=12 3enenuii / Green 108,7 + 22,58 129,3 + 26,04 0,0025*
BrnakutHuit / Blue 101,3 + 24,32 129,7 + 24,64 < 0,0001*
Y 119,6 £ 20,78 143,9 + 22,04 <0,0001*
5-dY / 5-FU YepeoHuii / Red 152,9 + 19,70 146,3 + 20,79 0,121
n=12 3enenwuii / Green 106,2 + 21,63 105,2 + 19,08 0,5854
Bnakuthuii / Blue 99,8 £ 22,10 99,2 + 23,17 0,7818
Y 119,6 + 19,96 116,9 + 19,47 0,1354
PYA + 5-dY / RFA + 5-FU YepeoHuii / Red 157,9 = 13,99 162,4 + 13,37 0,0952
n=12 3enetuii / Green 108,5 + 21,77 113,1 £ 26,29 0,0610
Bnakuthuii / Blue 101,0 £ 19,03 105,8 + 22,24 0,1779
Y 122,5 + 16,40 127,1 £ 17,93 0,0112*
PYA + Bepanawmin + 5-QY Yepsohwuii / Red 152,9 + 16,04 137,2 £ 13,16 0,0001*
RFA + verapamil + 5-FU 3enenwii / Green 121,2 £ 24,20 108,3 + 19,40 0,0001*
n=12 Bnakuthuii / Blue 104,8 + 21,61 95,3 + 20,07 0,0001*
Y 126,3 = 18,82 113,9 £ 16,23 < 0,0001*

MpuMiTka. * — CTATUCTMYHO JOCTOBIPHA PI3HNLIS.
Note. * — statically significant difference.

3MiHa TiJIbKM HOpMaJsli30BaHOI KOJbOPOBOI KOOPAUHATH
Jocsriia CTaTUCTUYHO AOCTOBipHOTO piBHS. ITocuneHHs
rirmepeMii pyOlIiB y rpyIli Mali€HTiB, SKi OTpUMaH 1iie i
Beparamij, MOXHa MOB’S13aTU 3 CUJIbHOIO MOJAPa3HIO-
BAJILHOIO JTi€10 1IOTO MPErNapary Ha M sIKi TKAHUHU.
bonposuit cungpom micas PUA 3a 10-6ainbHOIO TITKA-
Jlolo He mepeBuilyBaB 5. HaiiGineiiuM BiH OyB mpu
BKJIIOUEHHI B cxeMy Bepanaminy. [1pu Bcix MeTogax Jiiky-
BaHHSI HE 3apeeCTpOBaHO iH(MEKUIMHUX YCKJIaAHEHb i
KpoBoTted. Habpsik Ta rinepeMist 3a1u1uajucs OpoTsIromMm

normalized colour coordinate change reached a
statistically significant difference. Increase of the
scars hyperaemia in the group of patients who also
received verapamil may be explained by its strong
irritation of the soft tissues.

The pain syndrome after RFA according to an
11-point scale did not exceed 5. It was maximal
when verapamil was included in the scheme. No
infection complications no bleedings complicated
all treatment methods. Oedema and hyperaemia
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2—3 n[i6, HaANWOIMBIIMMKU BOHU OYJIM TIPU 3aCTOCYBaHHi
Bepanaminy.

3 mob6iyHMX e(eKTiB 3apeeCcTpoBaHi HEBEIMYKI BUpa3-
KM IiaMeTpoM 3—5 MM y Miclli MyHKIIii Ha OJHOMY pyO11i
B MeplIiil TpyIi, HA ABOX PYOLSIX Yy TPeTiil Ta Ha JBOX
pyOLIsIX YETBEPTOI IPYyMU.

I1pn xomIT 10TEepHIIT 00pOOII TMPPOBUX 3HIMKIB PyO-
1IiB 3a 3aIllpOIIOHOBAHOI0 HAMU METOAMKOK B >KOIHii
rpyni He BUSIBJIEHO AOCTOBIPHOIO 30iJIbIIEHHST YaCTKHU
noBepxHi pyouis, 3aitHsatoi TAE (tabn. 7).

Taknm ynHoM, PYA mipomeMoHcTpyBajia BUCOKY e(dek-
TUBHICTh IIOJ0 3MEHILEHHSI 00’€MY KEeJIOITHUX i TimepT-
podiyHUX pyOLIiB, HAacaMIIepe/ 3a PaXyHOK 3MEHILIEHHS iX
BucoTh. BoHM cTa1oTh OUTBIN M’ SIKUMH, OTiTHYTH (pHUC. 4).

Ta6nuua 7

left for 2—3 days, they were maximal when using
verapamil.

As side effects, small ulcers 3—5 mm in diameter
at the puncture place were registered on the one
scar in the first group, on the two scars in the third
group and on the two scars in the fourth group.

Computer processing of the digital pictures,
using the method proposed by us, did not reveal in
any group significant increase in the part of the
scar area that TAE take (Table 7).

Thus, RFA demonstrated high effectiveness in
reducing keloid and hypertrophic scars volume,
first of all, due to the decrease of their height. They
become softer and turned pale (Fig. 4).

BnnuB papgioyacToTHOT abnauii py6ueBoi TKaHUHKU, BBeAeHHA 5-(Topypauuny Ta ix KoM6iHOBaHOro 3acrocy-

BaHHA Ha KiNbKicTb TeneaHriekrasin y pyéuax (M + o)
Table 7

Influence of the scar tissue radiofrequency ablation, 5-fluorouracil injection and their combined use on the

telangiectasias number in the scars (M x SD)

Fpyna xBopux YactuHa nnowii pyous, 3aitHgTa TeneaHriektasiamm Pro—nicns
Study group The part of the scar area that TAE take Phefore—after
B0 noyatky nikyBaHHs / before treatment %  nicna nikyBanus / after treatment %
RFA 52+1.80 3.8+1.53 0.0481*
n=12
5-FU 33+1.24 42 +1.49 0.1546
n=12
RFA + 5-FU 41 %113 3.5+1.08 0.1858
n=12
RFA + verapamil + 5-FU 35+1.40 3.6+1.38 0.8732
n=12
Mpumitka. * — CTaTMCTU4HO OCTOBIPHA PISHMLIS.
Note. * — statically significant difference.
B/B

PucyHok 4. KenoigHuit py6eub, wo Ha puc. 1 Ta 2, nicna 3 ceaHciB pagioyactoTHoi abnauii
A — pybeup 6e3 komMnpecii, 3aMeHLWwKnBcs B 06’emi, 361i4, Ha NiBOMY NOMOCI CNiau BiA, NyHKL|T KaHonet; b — pybelpb M’akuin —

NIerko BOaBMIOETLCA B TKAHUHW NAINYKOLO.

Figure 4. The same keloid scar as in the Fig. 1 and 2 after 3 sessions of radiofrequency ablation
A — without compression, decreased in volume turned pale, the marks of the puncture with the cannula on the left pole;

B - the soft scar — it is easily pressed in by the stick.
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ITicns m’atu ceanciB PYA ix 06’eM 3MeHILUBCS B ce-
peanboMy Ha 65,3 %. Kombinaris PYA 3 micueBum
BBelleHHIM 5-DY HecyTTEBO MigBUIIMIIA €(PEKTUBHICTh
BTpy4YaHHs (3MEHIIEHHS BUXiIHOTro 06’eMy Ha 65,7 %).
ITpoTe iHGiABTpallisl pyOlIeBOi TKAHWUHU BeparaMiioM
oe3mnocepentbo miciast PYA, a morim 5-DY 306inbmmia
epeKTUBHICTh Tpoueaypu. O0’eM pyOIleBOI TKAaHUHU
3MEHIIMBCA ITicis I’ sTh ceaHciB Ha 78,3 %. KpiMm 1po-
ro CyTTEBO 3MEHIIMIUCS KIiHIYHi MPOsIBU HAIJIUIIKO-
Boro pyouoBaHHs. IIpu i30/ibOBaHOMY 3aCTOCYBaHHi
PYA BusgBlIeHa CTaTUCTMYHO 3Hayylla I1O3UTHBHA
3MiHa KoJbopy pyouiB. Tpebda 3ayBaxkuTH, 110 BKa3aHi
3MiHU BilOYyBaJIMCs 3HAYHO IIBUIIIIE, HiXK MTPU iHDIIBT-
paitii pyo1iB 5-@Y Ta HaBiTh MPOBEIeHHI MMOTPITHOI Te-
partii.

PanmiouactoTHe 3MeHIIeHHS 00’€My TKAHUH 3 MOHITO-
PYBaHHSM TeMITepaTypy BUKOPUCTOBYIOTh B Pi3HUX Tajly-
34X Xipyprii, HanpuKJIaa MOpW JIiKyBaHHI 3aXBOPIOBaHb
BEPXHiX IMXaJIbHUX LJISIXiB: OOCTPYKTUBHE allHOE Mij yac
CHY, XpOITiHHS Ta XpOHiYHA Ha3aJabHa 00CcTpyKis [12, 13].
OnpoMiHEeHHSI AyXe€ HM3bKOi IOTYXXHOCTi BUKJIMKAE
KOHTPOJIbOBAHY JeHaTypalilo IpoTeiHiB abo HEKpo3
M’IKOTKAaHHUX CTPYKTYp. BinmoBigHo mo 3araipbHUX 3a-
KOHIB 3aroloBaHHSI paH BKa3aHi MPOLIECU MPU3BOASTH
o hopMyBaHHS pYOLIiB 3 peTpakilielo TKaHUH. OcTaH-
HsI 3BMEHIIYE 00’€M TKAHWH B 30Hi, A€ MPOBEACHE JiKy-
BaHHS. 3 yacoM pyOlieBa TKAHMHA YaCTKOBO pe30POYETh-
cs, e Oiblie 3MEHIIYIoUN 00’€M M’SIKUX TKaHUH [6].
BBaxxaemo, 10 TMOCWJIEHHIO €(hEKTY CIPUSIO0 MpHU-
rHiveHHs npostidepalii pidpodaactiB 5-DY. B repMiH 6
MICSILIIB Mic/Isl Tepaltii oocTexkeHo 17 pyOLiB y 7 nauieH-
TiB, IKMM BUKOHaHa PYA gk caMocTiiiHUIT MeTOJ JTiKy-
BaHHs abo B KoMmOiHalii 3 ximioTteparmieto. CepenHiit
00’eM pyOLiB y HUX 3MeHIIUBCA 3 (3260,5 £ 2057,36) MM3
10 (2110,6 & 1296,16) MM* Ha MOMEHT ITiCJIs IT’SITOFO CeaH-
cy, p = 0,0033. ¥V umx xBopux He BUSIBICHO BiTHOBICHHS
KJIiHIYHMX MPOSIBiB PyOILiB.

Ha BiagMiHy Bia mornepeaHix mgociigxkeHb Oyna moka-
3aHA MOXIUBICTH i €(PEeKTUBHICTb OTHOMOMEHTHOTO
nposegeHHss PYA Ta iH’exkuii uurocratuka S5-DY,
e(eKT SIKOro Moxke OyTU MOoTeHLiioBaHUIi 0JJOKATOPOM
KalbllieBUX KaHaliB BepamnamiioM. LluTocTaTUK MOK-
JIMKAaHUM 3HU3UTU BipOTiAHICTh PeUUAUBY rinepTpodii
pyO1IeBOi TKAaHUHU. MU HEe OTpUMaJIX TaKOT'O 3HAYHOTO
3MEHIIIEHHsS 00’eMy pyOliB, K y mociimkeHHi A.H.
Weshay et al. [2], g9ki koMOiHyBaau abJsLil0 3 Micle-
BUM BBEACHHSIM IJIIOKOKOPTUKOINiB, IIPOTE pe3yJbTaTh
OyJu CTaOIMBHUMM, JIiIKyBaHHSI He TIPU3BOAMIIO A0 TO-
CWJIEHHS Tinmepemii pyOuiB i dopmyBaHHs1 HOBUX TAE.
OtpumaHuii epeKkT 3a10BOJLHUB BCiX MauieHTIB. lyxe
no3utuBHUM Oyjo Te, o PYA npomeMoHcTpyBala

After five RFA sessions, their volume decreased by
an average of 65.3 %. The combination of RFA with
topical 5-FU administration did not significantly
increase the effectiveness of the intervention (65.7 %
reduction in baseline volume). However, infiltration
of scar tissue by verapamil immediately after RFA
and then local 5-FU injection increased the efficien-
cy of the procedure. Scar tissue volume decreased by
78.3 % after five sessions. Besides, the clinical man-
ifestations of excessive scarring have significantly
decreased. Independent application of RFA re-
vealed a statistically significant positive change in the
colour of the scars. It should be noted that these
changes occurred much faster than in the case of
5-FU scar infiltration and even triple therapy.

Radiofrequency tissue volume reduction with
temperature monitoring is used in different fields of
surgery, for example, in management of the upper
respiratory tract diseases: obstructive sleep apnoea,
snoring and chronic nasal obstruction [12, 13]. Very
low energy exposure causes control denaturation of
the proteins or soft tissues structures necrosis.
Accordingly to general laws of wounds healing men-
tioned processes lead to scaring with tissues retrac-
tion. The latter decreases a tissue volume in the
treated area. Over time, scar tissue is partially re-
sorbed, further reducing the volume of soft tissue [6].
We believe that the inhibition of the proliferation of
the fibroblasts by 5-FU contributed to the enhance-
ment of the effect. At six months after therapy, 17
scars were examined in 7 patients who had received
RFA as a separate treatment or in combination with
chemotherapy. The average scar volume decreased
from (3260.5 + 2057.36) mm? at the time after the
fifth session to (2110.6 £ 1296.16) mm?, p = 0.0033.
In these patients, no recovery of the clinical mani-
festations of scars was detected.

In contrast to previous studies, the possibility
and effectiveness of simultancous use of RFA
and injection of 5-FU cytostatic, which may be
potentiated by the calcium channel blocker ve-
rapamil, have been demonstrated. Cytostatic is
intended to reduce the likelihood of recurrence
of scar tissue hypertrophy. We did not receive
such a significant reduction in scar volume as in
A.H. Weshay et al. [2], who combined ablation
with topical administration of glucocorticoids.
But the results were stable, treatment did not
lead to increased scarring and formation of new
TAE. The effect satisfied all patients. Very posi-
tive was that the RFA demonstrated to all 11
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BciM 11 mauieHTaM 3 HeraTUBHUM JOCBiJOM IIOTIE-
PEeIHbOTO JIIKYyBaHHS KeJIOIiB MOXKJIMBICTh OTPUMAaHHS
rapHoro KOCMETMYHOIrO pe3yabTaTy i IoKpamuiaa ix
NPUXUIBHICTh OO0 TomajblIoro JgikyBaHHs. [lorom-
KYEMOCS 3 IYMKOIO iHIIMX JOCTiIAHUKIB, 110 MPOLETY-
py 1OpeUYHO BUKOPUCTOBYBATHU SIK iHilliaJbHE JIiIKyBaH-
HSl KeJolgHuxX pyoOuiB. BoHO Jierko mnepeHOCUThCS
namieHToM i Hemopore SIKIIO KeJoin MOBHICTIO He
3HUKHE, BiH 3MEHIIUTHCS y PO3Mipi i 1€ MOJErmnuTh
nojablie JikyBaHHs [1, 6].

BUCHOBKU

1. ITicas m’saTM ceaHCiB pamio4acTOTHOI abJsLii 06’ eM
pyOLIiB 3MEHIIYBaBCsI B cepenHboMy Ha 65,3 %, T0o0TO
JOCTOBIPHO IMIBUALLE, HiXX NpU MiCLIEBOMY BBEIEHHI
S-dropypauniny. [Hdinsrpanis pyOuiB BepanamijioM, a
MOTiM S-(pTopypalryioM ofpasy Mmicjs absLil MoCUI0-
Baia e(pexT, 06’eM pyOLiB 3MeHIIMBCS Ha 78,3%.

2. PagioyacToTHa abmA1Iisd TTPOASMOHCTPYBaIa IIBUIIIIEC
Mo30aBJIeHHST Bif KJIiHiYHOI CMMITOMATHUKH, 3yMOBIIE-
HOI pyOLIsSIMU, TIOPiBHSTHO 3 MiCLIEBUM BBEACHHSM S-(pTO-
pypauuiay, ogHOYacHE 3aCTOCYBaHHS aOJsdLii, Bepa-
MaMily Ta IMTOCTaTUKA MiACUIIOBAIO e(PEKT.

3. Ilicns pamioyacToTHOI a0l 3MEeHITyBajlach Tire-
peMist pyOoLiB, iX KoJip HaOJMXKaBCS 10 HOPMAJIbHOTO.
ITocuneHHs rinepemii npu iH@IABTpaLil TKAHUH Mics
a0JIA1Iil BepamaMijioM IJ1s TIOTeHIIiIOBaHHS 1Iii S-pTopy-
paluIy MOXHAa TMOB’S3aTH i3 CHUJIBHOIO TTOJApa3HIOBaAJb-
HOIO JIi€10 HA TKAHUHU OJIOKAaTOpa KaJbli€BUX KaHaJiB.
4. B xXOaHili i3 rpyn XBOPUX HE 3apEECTPOBAHO 30i1b-
LIEHHS KiJIbKOCTI TeJieaHTieKTa3iii B pyOLsIX BHACIiIOK
MPOBEICHOIO JIIKYBaHHSI.

5. PagiodyacToTHy a0s1lit0 HAJJIMIIKOBOI pyOIIeBOI TKa-
HUHM AOLLUIBHO BUKOPUCTOBYBATU SIK iHiLliaJIbHUMA Me-
TOJ JIIKYBAaHHS KEJOIMHUWX i TirmepTpodidyHMX pyOliB
OCKiJIbKM BOHA JIETKO MEPEHOCUTHLCS, HEAopora i edek-
TUBHO 3MEHIIIY€E 00’ €M pyOILIsl, TUM CAaMUM JEMOHCTPYIO-
YUY MMalli€HTY MOXKJIMBICTb TOCSITHEHHS ITO3UTUBHOTO pe-
3yabTaty. s mocuneHHs epeKTy ii JOLiTbHO TOTTOBHIO-
BaTH MiCLIEBUM BBEACHHSIM OJIOKATOPiB KaIbLIiEBUX Ka-
HaJiiB Ta S-¢Topypaunmiy.

CMUCOK BUKOPUCTAHUX OXEPEN

1. Effectiveness of radio-frequency ablation in the treatment of keloids and
hypertrophic scar- a short duration interventional study / S. N. Agrawal, S.
S. Pawar, V. V. Saoji, B. J. Telhure. J. Evid. Based Med. Healthc. 2017.
Vol. 4, Iss. 94. P. 5887-5889. DOI: 10.18410/jebmh/2017/1186.

2. Combination of radiofrequency and intralesional steroids in the treatment
of keloids: a pilot study / A. H. Weshay, R. M. Abdel Hay, K. Sayed et al.
Dermatol. Surg. 2015. Vol. 41, no. 6. P. 731-735. DOI: 10.1097/
DSS.0000000000000360.

patients with negative keloid pre-treatment
experience the ability to obtain good cosmetic
results and improved their compliance with fur-
ther treatment. We agree with the opinion of
other researchers that the procedure should be
used as an initial treatment for keloid scars. It is
easily tolerated by the patient and is not expen-
sive. If the keloid does not disappear completely,
it will decrease in size thus facilitating further
treatment [1, 6].

CONCLUSIONS

1. After five radiofrequency ablation sessions, scar vol-
ume decreased by an average of 65.3 %, ie significant-
ly faster than with 5-fluorouracil topical administra-
tion. The infiltration of scars by verapamil and then
S-fluorouracil exacerbated the effect immediately
after ablation, reducing the volume of scars by 78.3 %.
2. Radiofrequency ablation showed faster elimina-
tion of clinical symptoms due to scarring com-
pared to topical administration of 5-fluorouracil,
while the use of ablation, verapamil and cytostatics
strengthened the effect.

3. After radiofrequency ablation, hyperaemia of the
scars decreased, their colour came back to normal,
the hyperaemia increased in tissue infiltration with
verapamil after ablation to potentiate the effect of
5-fluorouracil can be associated with a strong irri-
tant effect of the calcium blocker on the tissues.

4. In none of the groups of patients was an increase
in the number of telangiectasias in the scars as a
result of the treatment performed.

5. It is advisable to use radiofrequency ablation of
excess scar tissue as an initial treatment for keloid
and hypertrophic scarring as it is easily tolerated,
not expensive, and effectively reduces scar vo-
lume, thereby demonstrating to the patient the
ability to achieve positive results. To enhance the
effect, it is advisable to supplement with local
administration of calcium channel blockers and
5-fluorouracil.
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