JlazepHas meguumHa. — 2023. - T. 27, Ne 4 Laser medicine. 2023, vol. 27, Ne 4

YOK 616.5-003.829:621373.8
DOI: 10.37895/2071-8004-2023-27-4-16-25

Tun cTaTtbu OpI/IFI/IHaﬂbHI:-Ie nccnenoBaHns

CPABHUTEJIBHOE 3KCIMNEPUMEHTAJIbHOE
MCCNEOOBAHVE BO3OENCTBUA «CUHEMO»

(A = 450 HM) N MMIMTYJTIbCHO-MNMEPUOONYECKOIO
CO, (A = 10,6 MKM) NASEPHOIO U3JTYYEHUA
HA KOXY NNTABOPATOPHbIX >XVUBOTHbIX

C.A. Noaypap', H.E. N'op6artoBa’, A.B. BpsiHues', B.A. [lyBaHckui?, A.C. TepTbl4HbIi®,
IA. Bapes*, C.M. Hukncopos?®, 4.0. CumaHoBCKUIA®

"T'BY3 «Hay4Ho-MccnenoBaTensbCKUn MHCTUTYT HEOTIIOXKHOW AETCKOW XUPYPrisv 1 TpaBmatornorumy [lenaptaMmeHTa 30paBoOXpaHeHus
r. Mocksbl, MockBa, Poccus

20IAQY BO «Poccuiickuin yHnBepcuteT apyx6bl Hapogos umenn Matpuca Jlymymbel», Mocksa, Poccus

3OrAQY BO «[MepBbiit MoCKOBCKMI rocynapCTBEHHbIA MeAMLMHCKIIA yHuBepeuTeT uM. .M. CeyeHoBa» MunuctepcTsa
3apaBooxpaHeHnst Poccuickoin Pepepaumm (CeveHoBckuin Yrnsepceutet), Mocksa, Poccus

4000 «Pycckuin nHxeHepHbIn kny6», . Tyna, Poccus
SOMBYH «MHcTuTyT 061en dmankmn nm. A.M. Mpoxopoea PAH», Mocksa, Poccus

Pestome

AkmyansHocme. Bonpoc pagukanbHOro yaaneHus nurMeHTHbIX 06pa3oBaHmii KOXW C XOPOLLMM KAMHWUYECKUM W 3CTETUYECKUM Pe3ynsTaToM
B HacTOSILLEe BpeMsl OCTAeTCs OTKpbIThIM. [laHHble 06pa3oBaHmus 1 BPOXAEHHbIE TUraHTCKUE NUIMEHTHbIE HeByckl (BITIH) onpeaensiotcs
C POXAEeHUs y 2 % HOBOPOXAEHHBIX, MPUOBPETEHHBIE HEBYCHI OTMEYaKT y 75 % feteit. OHM MOryT umeTb 6onbLune pasmepbl U AOBONBHO
4acTo pacnonaratTCs Ha BUAUMbIX YacTax Tena, Co3[atT NCMXONOrMyeckyto npobrnemy y feTen, NpUBOAS K 3CTETUYECKOMY AMUCKOMOPTY.
Bo B3pocnom nepuose ku3Hu BO3HUKAIOT pasnuyHble ocnioxHenus, y 10 % naumeHToB BO3MOXHA ManurHusauus. CyllecTyeT MeauumHeKas
11 OJHOBPEMEHHO Mcuxonornyeckas npobrnema ux neyeHus, KOTopyio LienecoobpasHo peLumnTb B AeTCKOM Bo3pacTe. Micnonb3yemble pasnnyHble
cnocobbl yoaneHus He Bceraa acheKTUBHbI U HEPELKO COMPOBOXAANTCA Pa3NMUHOr0 poAa OCMOXHEHUSMI B BUAe peuuansa ot 6 ao 41 %
cnyyaes, obpasoBaHuem py6LoBoi AedopmaLim koxn y 6 % nauueHToB. To TpebdyeT pa3paboTkv COBPEMEHHBIX BbICOKOA((EKTHUBHBIX CMOCO-
60B ynaneHns pa3nuyHbIX MMIMEHTHBIX HEBYCOB NA3ePHBIM U3nyyeHeM. B nocneaHee Bpems NosBUNMCh eAMHNYHbIE paboTbl N0 NPUMEHEHMIO
ANs ykasaHHoi uenu «cuHero» (A = 450 HM) nasepHoro nsnyyeHus u nHpakpacHoro (A = 10,6 Mkm) umnynscHo-nepuogmnyeckoro CO,-nasepa.
Lenb. CpaBHUTENbHOE JKCMEPUMEHTANBHOE UCCNE[0BaHNE BO3AENCTBUS «CuHero» (A = 450 HM) NasepHOro U3nyyeHns u MHgpakpacHoro
(A = 10,6 mMkm) umnynbcHo-nepuogmnyeckoro CO,-nasepa Ha Koxy nabopaTopHbIX KpbIC C LENbio ONpeaeneHns nepenekTUBHLIX napameTpoB
ANS XMPYPruYeckX NPUMEHEHNI NPY yaaneH MUrMEHTHbIX 06pa3oBaHUil KOXN.

Mamepuan u memoOsl. cnonb3osanu annapar «/lasepmeg 10-03» (000 «PWK», Poccus), reHepupytowmit «cuHeey (A = 450 Hm) nasepHoe
n3nyyeHue, 1 uMmnynbcHo-nepuoamndeckuit CO, — nasepHoii annapat ANOAH (MO® PAH, Poccus) ¢ reHepaumert uHdpakpacHoro (A = 10,6
MKM) 13nyyeHus. B akcnepumeHTe in vivo BO3AEACTBOBANN Ha MUTMEHTUPOBAHHYI0 KOXY TabopaTopHbIX KPbIC, NPOBEAEHO CPaBHEHME 30H
BO3AENCTBMS, U3y4eHbl 0COBEHHOCTI 11 CPOKM pereHepaLum.

Pesynsmamai. OTMeyeHsl 0COBEHHOCTI BO3AENCTBIA Ha KOXY 1 pereHepaLn paH, a Takke onpeaeneHsl onTiManbHble napameTpbl «CUHEro»
(A =450 Hm) n nHdpakpacHoro (A = 10,6 MKM) M3nyveHnst Ans yoaneHns NUMeHTHbIX 06pa3oBanmii koxu v BITIH.

3aknodeHue. Ha 0CHOBaHWUM pe3ynsTaToB BbIMOMHEHHOTO CPABHUTENBHOMO 3KCMEPUMEHTANBHOM UCCMENOBaHUS ONpeLeneHa NepenekTusa
1CMonb3oBaHmMs «cuHero» (A = 450 HM) nasepHoOro 13nyveHns 1 uHdpakpacHoro nanyyeHus (A = 10,6 mkm) umnynbcHo-nepuognyeckoro CO,
nasepa [N XMpypriyeckux npuMeHeHnn npy yoaneHni NUrMeHTHbIX 06pa3oBaHmi KOXHOMO NOKPOBa.

KnioueBble cnoBa: NMUrMeHTHbIE HEBYChI, SKCMEPUMEHTaNbHOe UCCnenoBaHne, nasepHoe nanyyeHue A = 450 Hm, 10,6 Mkm
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HoBckuit A.0. CpaBHUTENBHOE 3KCTIEPUMEHTAMNbHOE CCNeA0BaHUE BO3AENCTBUS «cuHero» (A =450 Hm) n umnynscHo-nepuoanyeckoro CO, (A =
10,6 MKM) Na3epHOrO M3NyYeHUs Ha koxy NnabopaTopHbIX XMBOTHbIX. JTasepHas meduyuHa. 2023; 27(4):16-25. https://doi.org/10.37895/2071-
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Abstract

Background. Currently, the problem of radical removal of pigmented skin formations with good clinical and aesthetic results remains open.
These formations, including congenital giant pigmented nevi (CGPN), are found at birth in 2 % of newborns; acquired nevi are registered in
75 % of children. They can be large in size and quite often are located on visible parts of the body, creating psychological problems in children
and leading to aesthetic discomfort. In adulthood, various complications may develop including malignancy which may develop in 10% of
patients. Management of pigmented skin formations causes both medical and psychological problems. So, it is reasonable to solve them in
childhood. Modern various techniques for the removal of pigmented nevi are not always effective; besides, they are often followed by various
complications, like relapses (in 6-41 %) and skin scarring (in 6 %). Such a situation requires development of new highly effective techniques
for removing various pigmented nevi, including laser light. Recently, separate works on the application of “blue” (A = 450 nm) laser light and
infrared (A = 10.6 pm) laser light generated by periodic CO, laser for the discussed pathology have appeared.

Purpose. To conduct a comparative experimental study on the effects of “blue” (A = 450 nm) laser light and infrared (A = 10.6 um) laser light
generated by pulsed periodic CO, laser at the skin of laboratory rats in order to find out promising parameters for surgical removal of pigmented
skin formations.

Material and methods. Laser devices “Lasermed 10-03” (LLC RIK, Russia) generating in “blue” (A = 450 nm) and pulsed periodic CO, laser
“ALDAN” (IOF RAS, Russia) generating in infrared (A = 10.6 um) laser light were used. In present in vivo experiment, pigmented skin of labora-
tory rats was exposed to laser light. Exposure zones were compared; features and regeneration terms were analyzed too.

Results. The researchers registered specific effects in skin irradiation with laser light as well as in terms of wound regeneration. They also identi-
fied optimal parameters of “blue” (A = 450 nm) and infrared (A = 10.6 um) laser light for the removal of CGPN and pigmented skin formations.
Conclusion. The obtained results of the present comparative experimental trial have outlined prospects for the application of “blue” (A = 450
nm) laser light and infrared laser light (A = 10.6 ym) generated by pulsed periodic CO; laser for surgical removal of pigmented skin formations.
Keywords: pigmented nevi, experimental study, laser light (A = 450 nm, 10.6 um)
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BBEOEHUE

MurmeHnTHBIN Hesyc (MH) kak TepMuH (nat. naevus)
03Ha4yaeT «poanmoe NATHO». VX Takke HasblBalOT po-
[AMHKamu B pasroBopHomn peuu. Mo knaccudpmkaumm MNH
pa3fenstoT Ha NPoCTble, PEKO BCTPEYAOLLMECS W TUraHT-
ckue (BIMH). BpoxaerHble MH BcTpevatotea y 2-9 %
HOBOPOXAEHHbIX, NpUoBpeTeHHbIe nposBnsaTea Y 75 %
[eTen B TedeHve xu3Hu. BITIH BcTpevatoTcs oTHocuTENb-
HO peaKo, B pasnuyHbIix pernoHax mupa (1 : 20 000 —
1:500 000 peten) [1].

MepBble paboTbl, onucbiBalowme Hanuune BITIH
y aeten, onybnukosaHbl rpadpom BrodpcoHom B XIX Beke
[2]. BITIH — ocobas rpynna nurMeHTHbIX 06pa3oBaHui,
KOTOpble OTNMYaKTCs NO pasMepy, (PopMe 1 LBETOM
nurmeHTaummn. OHW 3aHMMatoT OBLUMPHBIE yYacTKu Tena
W, KaKk NpaBwuno, onpegenstotcs y pebeHka ¢ poxaeHNs
[3]. B cootBetcTBUMM C Knaccudmkaumein BITIH pasgenstot
Mo pasmepy Ha masbit (o1 1,5 go 10 cm?), cpedHudi (ot 10
[0 60 cm?) n ucmuHHo eueaHmcekudi (6onee 60 cm?) [4].

Nokanuzauunsa MH pasnuyHas: Tynosuwe, obnactb
nLa M Ha KOHEYHOCTSIX, MHOTAA OHW 3aHVMMAtoT BHYLUW-
TenbHble MO MIoLWaaM y4aCcTKM KOXXHOTO NOKPOBA B Cryyae
BITIH, yto npuBOAWT K psagy MeAULMHCKUX, NCUXOMOMu-
YeCcKMX 1 aCTeTUYeckux npobnem y naumeHTa n Tpebyert
BblbOpa pagmkanbHOro Metoaa yaaneHus [5, 6].

B TeueHme xm3Hu pebeHka MH 3HaunTenbHO yBennyu-
BAOTCH Kak no nsowaaun, Tak 1 no TOMLMHE: B BO3pacTe
4 n 7 net n nybeptatHom nepuoge — B 76,8 % cnyyaes.
B03MOXHbI OCNIOXHEHMSI CO CTOPOHbI KOXW, BO3HMKAIOLLME
B pe3ynbTaTe TpaBMUPYHOLLLEro BO3AENCTBUS Ha 06paso-
BaHuWe npeameTamu bbita (23,2 %) 1 Ype3MEPHON MHCO-
naumnen (64,9 %). MpoaBneHNSIMU OCMOXKHEHNI MOXET
ObITb (hparMeHTaLusa 1 AeckBamaLms NOBEPXHOCTM, BOC-
naneHue, N3ba3BIieHNe N KPOBOTEYEHME, @ BO B3POCIOM
nepuoae xu3Hn y 10 % nauneHToB BO3MOXHA ManurHu-
3auus [7].

B Hale Bpemsi CyLLeCTBYHOT pasnuyHbie MeToabl yaa-
nenwus MH:
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— XUPYPru4ecKkoe yaaneHme, UCCEYEHME;

— KPUOAECTPYKLMS;

— 3neKTpoKoarynsauus;

— nepmabpasus (MexaHndeckas, Xumudeckas, nasep-
Has);

— yoaneHve nasepHbIM U3fyYeHneM.

[JaHHble MeTodbl NEeYeHns UMeoT CyLeCTBEHHbIE
HepocTaTkn. OOHM U3 HUX HEOOCTaTOMHO 3HEKTUBHBI,
Zpyrve npy paaykansHOM yaaneHun Bol3biBaOT N30bITOY-
HOe TEpMUYECKOe BO3AENCTBUE, NIeYeHne MOXeT ObITb
N3HYpUTENbHBIM 1 agnnTenbHbIM [8, 9]. Mocne yaaneHus
MH ykasaHHbIMKM MeTogamu 41 % nauueHToB OTMeYatoT
HeYLOOBMNETBOPUTESNBHbBIN KMUHUYECKUIA 1 3CTETUYECKUI
pesynbrat. B 3aBMCMMOCTM OT MeTofa OCHOXHEHUS BO3-
HUKatoT ¢ YactoTon 8o 50 %, Takme Kak peunams MH 1 06-
pa3oBaHue py6LoB B 4—6% cnyyaes [10, 11].

CoBpeMeHHbIM 1 NepCneKTUBHLIM ABNAETCS yaa-
nexue MH ¢ nomoLLbo nasepHoro na3nyyeHns. [na nx
neyveHns NPUMEHSIOT Na3epHble annapathbl ¢ pa3nnyHbI-
MW AnuHammn BOnH: A = 694 Hm, A = 755 Hm, A = 1064
HM, A = 10,6 MKM un gpyrue. BosgencTsune nasepHoro
U3Ny4YeHUst 3TUX AJNINH BOMH HA TKaHW KOXHOrO MOKPO-
Ba He Bcerga J4oCTaTouHO 3P dEKTUBHO U NPUMEHeHne
UX MOXeT NpuBoAUTb K 06pa3oBaHuto pybLoB B 2-5 %
cnyyvaes [12, 13]. NlazepHas CO,-gepmabpasus He-
pefKo Bbl3blBaeT BO3HUKHOBEHWE OCIOXHEHUN: -
nonurmeHtauum (34 %), runepnurmentauum (13 %),
a Takxke gedopMaunio KOXKU B MECTe BO3AENCTBUS

Puc. 1. JlasepHbiii annapat «Jlasepmen 10-03» (A = 450)
Fig. 1. Laser device “Lazermed 10-03” (A = 450)

\

Puc. 2. NmnynbcHo-nepuoanyeckuin CO, nasepHolii annapat
«AINOAH» (A = 10,6 Mkm)

Fig. 2. Pulse-periodic CO; laser device “ALDAN” (A = 10.6 microns)
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[14]. CywecTByeT akTyanbHasa npobnema nevyeHus
MH, 4yTo TpebyeT BHEAPEHNS HOBLIX, O4HOBPEMEHHO
3 heKTUBHBLIX METOLOB NEeYEHNs C UCNOSb30BaHNEM
nasepHOro M3nyyeHus.

MpenBapuTenbHO BbINOMHEHHbIE 3KCMEPUMEH-
TanbHble UCCnefoBaHNs Mo UCMONb30BAHUIO «CUHEMO»
(A = 450 HM) nasepHOro M3nyyeHus onpegenunu npe-
LM3NOHHOE BO3AENCTBME Ha KOXy, obecneynBatolLee
MPOrHO3Mpyemyto rmyouHy, koTopasi B CPeHEM COCTaB-
nset 425 HM 1 BO3MOXHOCTb yAaneHns OTHOCUTENbHO
6onbLUoi NoLwaau, NOCAOMHOIO YaaneH!s NMMrMeHTHbIX
TKaHen pasnu4HON TONWMHbI. [JaHHbIn hakT 0bycnoBneH
CENeKTUBHOCTbIO NOrNOoLLEeHNs «cuHeroy» (A = 450 Hm)
NasepHoro M3ny4yeHns MenaHMHOM U MeHblue BOAOMN,
a Takke OTHOCUTENbHO HeBOMNbLWON rMy6UHON NPOHMK-
HOBEHUSA B KOXY [15].

HekoTopble aBTOpbI OTMEYAKT 0COBEHHOCTM BO3-
OeNCTBUS n3nyyeHuns nipakpacHoro (A = 10,6 Mkm)
umnynbscHo-nepuogunyeckoro CO,-nasepa Ans nosepx-
HOCTHOIO KoarynsaunoHHoro addekra Ha KOXHbIe Mo-
KPOBbI C COXpaHEHWEM ee NPMAATKOB U 30H POCTa,
bonee paHee pereHepauuen TkaHen. OTO CBS3aHO
C MUHUManbHbLIM MOBPEXAeHWeM nognexalimx Tka-
Hew [16]. OgHako nccnefoBaHUs NO UCNONb30BaHMIO
[JaHHOTO nasepHoro usnyyexuua ans yganexumsa [MH
He NpoBOAMNN.

Llenb paboTbl: cpaBHUTENBHOE 3KCNEPUMEHTarb-
HOe uccrnefoBaHme Bo3aencTaus «cuHero» (A = 450 Hm)
nasepHoro uanyyeHus n nHpakpacHoro (A = 10,6 Mkm)
umnynscHo-nepmoamnyeckoro CO.-nasepa Ha koxy rabo-
paTOPHbIX KPbIC C LENbo onpeaeneHns nepcnekTuBHbIX
napameTpoB A5 XMPYPruyeckux NpUMEHeHUn npu yoa-
NEHUN NUTMEHTHBIX 0OPa30BaHNIN KOXM.

MATEPUANbI U METO[bI

[ns skcnepuMeHTanbHOMo UcCnegoBaHMs MCNosb30-
Banu «cuHee» (A = 450 HM) naszepHoe U3nyvyeHue B UM-
MyNbCHOM pexume MoLyHocTbio 4o 10 BT ¢ gnametpom
natHa (1,0 mm) nasepHoro annaparta «Jlasepmeg 10-03»
(puc. 1).

WHdppakpacHoe (A = 10,6 MkM) nasepHoe uanyuye-
HUEe reHepupoBanock MMNyNbLCHO-Nepnognyeckum CO,-
nasepHbiM annapatoM «AJIJAH» ¢ MOLLHOCTbIO UMMYMb-
ca 6onee 2000 B, aHeprus ogHoro umnynsca 2040 mIx,
AnuTensHocTb uMnynsca 20 Mc, AnameTp paboyero naT-
Ha [0 2 MM (puc. 2).

CpaBHuUTenbHOE 3KCrnepUMeHTanbHOe NCCneaoBaHmne
BbIMOJSIHEHO N ViVO HA MUIMEHTUPOBAHHOWM YEPHOW KOXe
XUBbIX NabopaTopHbIX KpbIC, NPOBEAEH aHann3 xapak-
Tepa v rmyOuHbI BO3OENCTBUS, U3y4YeH pereHepaTUBHbIN
MPOLLECC Y4aCTKOB NOBpeEXeHNS. B akcnepumeHTe in vivo
ObI110 334€MCTBOBAHO NMUIMEHTUPOBAHHbIX YEPHbIMU NAT-
Hamu 14 xmBbIX NabopaTopHbIX KPbIC, B BO3pacTe 6-8 me-
caueB. MiccnegosaHme 0gobpeHo nokanbHbIM 3TUHECKUM
KOMUTETOM.

[ns uccnegoBaHns UMNYSIbCHOTO PeXUMa «CUHETO»
(A =450 Hm) NasepHOro 13nyyeHns NCNonb30BaHO 7 KpbiC,
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BbINOMHeHa 21 koxHas Npoba ¢ aHanM3oM MakpoCKomnuye-
CKUX M3MEHEHUI 1 nccnegoBaHo 126 COOTBETCTBYIOLLMX
TMCTONOrMYECKMNX NpenapaTos.

Ona wu3yyeHns wuHMpPakpacHOro uanyvyeHus
(A =10,6 mkm) nmnynscHo-nepuognyeckoro CO,-nasepa
1CNonb30BaHO 7 KpbIC, BbiNONHeHa 21 koxHas npoba
1 uccnegoBaHo 126 COOTBETCTBYHOLLMX MMCTONPENapaTos.

3abop akcnepuMeHTansLHOro Matepuana ocyLlecTs-
nanu cpasy (0 cpok) nocrne Bo3aencTBus, fanee Ha 4,
7,12, 21, 30 n 90-e cyTku. JlabopaTopHytO KpbiCy BBO-
AU B HApKO3 NyTEM BBEAEHWS BHYTPUMbILLEYHO MNpe-
napata «Tenason» u3 pacdeta 0,1 mn Ha 100 mr Beca.
OKCMepMMEHTanbHLIA Matepuan 3abupanu nytem ucce-
YeHUs yyacTka KOXu ¢ Bo3genctaveM. [Janee BbIBOAUMM
nabopaTopHOe XMBOTHOE 13 AKCNEPUMEHTA MyTEM ryMaH-
HOW 3BTaHa3uu, yBenuymeas [03y AaHHOro npenapara
COrMacHO PyKOBOACTBY.

[lanee rotoBunu rucTonornyeckme npenapatbl KOXu
C yyacTkamu Bosgenctaus: nomewany B 10 % Hentpans-
HbIA popManuH. ns ructonornyeckon NPOBOAKU UC-
Nonb30BasniM aBTOMaTUYECKWA annapaT pupmel Excelsior
(Termo Scientific, Benvnkobputanus), napaduHmpoBan
Ha annapate EC350 (Microm, l'epmanus) n ¢ nomo-
Wbt MMkpoToma HM355S nonyyanu cpesbl TOMLMHON
2-3 MKM, cpesbl nepeHocu annapatom STS (Termo
Scientific, BenukobputaHus), okpalumMBani reMaTokCunu-
HOM 1 3031HOM 1 MPOBOAUM OLIEHKY MOP(OMETPUHECKNX
napameTpoB 30H BO3AENCTBUS.

MeToauka BbINONHEHUA IKCNEPUMEHTANbHOIO
uccrnenoBaHus nasepHbIM U3NYYEHUEM
(A = 450 HM™)

Ha koxy 7 nabopaTopHbIX KpbiC BO34ENCTBOBANM
C yKa3aHHbIMW MapameTpamu: AuaMeTp fasepHoro nat-
Ha 1,0 MM, ckopocCTb ckaHumpoBaHus 0,5 cM B CekyHAy.
Ha ocHoBaHuu pe3ynbTaToB paHee BbIMOHEHHOIO 3KC-
NnepuMMeHTanbHOro nccnegoBaHnsa Gbinv onpegenetsl
onTMMarsbHble napameTpsl MowHoctu (3,0 n 10,0 BT),
anutensHocTy umnyneca 0,5 cek n HTepBana mMexay
umnynscamu 0,25 cek AN AanbHENLIEro CPaBHUTENBHOO
uccnegosaHus [15].

MeToauka BbINONIHEHUA 3KCNEPUMEHTaNIbHOro
nccrnenoBaHus nasepHbIM U3NYYeHUEM
(A = 10,6 MKm)

Ha koxy 7 nabopaTopHbIX KpbiC BO3AENCTBOBAM
nHpakpacHbiM n3nyyenmem (A = 10,6 MkM) nmnynbc-
Ho-nepuogmnyeckoro CO,-nasepa co cnepyowmmy na-
pameTpamMu: CKOpPOCTb CKkaHupoBaHus 0,5 cM B CekyHay
C AnameTpom nasepHoro nstHa 1,0 mm, yactora 20 Iy,
nepemeHHas mowHocTb 20, 30 1 40 mOx.

YyacTku Koxu nocne Bosgenctaus «cuHero» (A = 450
HM) 1 nHpakpacHoro (A = 10,6 MKM) NnasepHOro uany-
YyeHusi, 0603HaYEHHbIe CTPenoYKkamu, NpeacTaBeHsbl
Ha puc. 3 (a, 6) COOTBETCTBEHHO.

PE3YJIbTATDI

BbINonHEHO CpaBHUTENLHOE UCCIIEA0BAHME B 3KCMe-
PUMEHTE in Vivo, B pe3ynbrate KOTOPOro OTMeYeHbl 0COo-
GEHHOCTM BO34ENCTBUS U pereHepaTMBHOIO PaHEBOro
npolecca npu UCnonb3oBaHWn «cuHero» (A = 450 HM)
1 nHpakpacHoro nanyyexus (A = 10,6 MkM) umnynbc-
Ho-nepuoamnyeckoro CO,-nasepa cpasy (HyneBoW CpPOK)
1 0o 30 CyTOK BKIHOYMTENBHO NOCHE HEro.

Pe3ynbTaT cpa3y nocne Bo3aencTBus
n3ny4YeHus (HyneBoW CPOK)

MNMocne Bo3gencTaus «cunero» (A = 450 HM) nsnyye-
HUs1 onpedensieTcst 6eno-xentas NOBEPXHOCTb C Koaryns-
LIMOHHOM KOPOYKOW, NMUrMeHTaumu HeT. [pu yBennyeHum
moLHocTu go 10,0 BT noBepxHOCTb Gonee NnoTHas, xen-
TO-KOPWYHEBOIO LiBETA, NPEACTABMNEHO Ha puc. 4 (a, 6).

Mpy ucnonb3oBaHMN MHGPAKPACHOIO M3MyYeHus
(A = 10,6 mkm) umnynbcHo-nepuoauyeckoro CO,-nasepa
onpefenseTcs CBETNO-PO30Basi MOBEPXHOCTL B6E3 NUrMeH-
Taumu, NPeacTaBneHo Ha puc. 4 (B, ).

Pe3ynbTaT Ha 12-e cyTKu

Mpu ucnonb3oBaHum «cuHero» (A = 450 HM) nanyye-
HUSI OTMEYEHO Hanu4me YaCTUYHO OTTOPFHYTOM C Kpa-
€B MOCIIeonepaLMOHHOM KOPOYKM, NMUTMEHTALMN HET,
npv mowHocTk 10,0 BT oHa coxpaHsieTcs gonblue, npea-
CTaBneHo Ha puc. 5 (a, 6).

Rl

6)
Puc 3. a) yuacTtku cpasy nocne Bo3genctaust «cuHero» (A = 450 HM) nasepHoro uanyyeHus; 6) yyacTku cpasy nocne Bo3AeicTBus UHgpa-
kpacHoro CO,-nasepa

Fig 3. a) areas immediately after the exposure to “blue” (A = 450 nm) laser light; 6) areas immediately after the exposure to infrared CO,

laser light
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6)

B)

Puc. 4. Cpasy (0 cpok) MakpocKonuyeckas KapTuHa 30H BO3AENCTBUS Ha KOXKY NlabopaTopHOI KpbiChl:

a) A =450 Hm, 3 BT; 6) A = 450 HMm, 10 Br;
B) CO; (A = 10,6 mkm), 20 mx; r) CO, (A = 10,6 mkm), 40 mx

Fig. 4. Immediate macroscopic picture (term 0) of the skin of laboratory rats after laser light irradiation:

a) A =450 nm, 3 W; 6) - A =450 nm, 10 W;
8) COz (A = 10.6 pm), 20 mJ; r) CO; (A = 10.6 pm), 40 mJ

Puc. 5. Makpockonuyeckasi KapTuHa y4acTkoB Bo3geincTaus (12-e cyTku):

a) A =450 Hm, 3 BT; 6) A = 450 HMm, 10 Br;
B) CO;, (A = 10,6 mkm), 20 mx; r) CO, (A = 10,6 mkm), 40 mx

Fig. 5. Macroscopic picture of irradiated areas (day 12):
a) (A =450 nm), 3 W; 6) A =450 nm, 10 W;
B) CO, (A =10.6 ym), 20 mJ; r) CO, (A = 10.6 ym), 40 mJ

a)

Puc. 6. Makpockonuyeckas kapTuHa y4acTkoB BO3AENCTBMS (21-e CyTkw):

a) A =450 Hwm, 3 Br; 6) A =450 Hm, 10 BT;

B) CO; (A = 10,6 mkm), 20 mx; r) CO, (A = 10,6 mkm), 40 mx
Fig. 6. Macroscopic picture of the irradiated areas (day 21):

a) A =450 nm, 3W; 6) A =450 nm, 10 W;

B) CO, (A =10.6 pm), 20 mJ; r) CO, (A = 10.6 ym), 40 mJ

Mpu nucnonb3oBaHMN MHGPAKPACHOIO M3MyveHus
(A = 10,6 mkm) umnynbcHo-nepuoauyeckoro CO,-nasepa
B 30He Bo3gencTBus npu mowHoctn 20 n 40 mx no-
crneonepaunoHHas Kopoyka OTTOprnachk MOMHOCTLIO,
onpegenseTcs CBETNAs KOXa, MMrMEeHTaLun HET, Npu yBe-
nmyeHun mowHocTn 8o 40 mIx B LEHTpe eauHUYHbIE
MEnK1e 3neMeHTbl rPaHynsALUOHHOW TKaHU, NpeacTaB-
NEHO Ha puc. 5 (B, ).

PesynbTaT Ha 21-e CyTKM
Mpu Bo3aencTBum «cuHero» (A = 450 HM) n3nyveHus
nocneonepaLmoHHas Kopoyka OTToprnack NOMHOCTbHO,

20

OTMEYAETCS HaNM4me CBETNO-PO30BOI KOXM BE3 NUTMEH-
Tauum 1 NPU3HaKOB BOCNaneHus, NpeacTaBneHo Ha puc. 6
(a, 6).

Mpy ucnonb3oBaHUM MHGPAKPACHOIO M3MNyYeHus
(A =10,6 mkm) nmnynecHo-nepuoanyeckoro COz-nasepa
NP1 BCEX MUCMOMb3yeMblX napameTpax MOLLHOCTM onpe-
[ensieTcs ceetnas koxa 6e3 nurMmeHTaumm, Bocnanurens-
HbIX NPOSIBIIEHWI HET, NPEACTABMNEHO Ha puC. 6 (B, T).

Pe3ynbtaT Ha 30-e cyTKu
Mpn “cnonb3oBaHWM BCEX PEXUMOB «CUHEro»
(A =450 Hm) nasepHOro M3ny4eHns Bce 30HbI BO3AENCTBIS
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Puc. 7. Makpockonuyeckas kapTuHa yyacTkoB Bo3aencTaus (30-e cyTku):

a) A =450 Hm, 3 BT; 6) A = 450 HMm, 10 Br;
B) CO; (A = 10,6 mkm), 20 mx; r) CO, (A = 10,6 mkm), 40 mx

Fig. 7. Macroscopic picture of the irradiated areas (day 30):
a) A 450 nm, 3 W; 6) A 450 nm, 10 W;
B) CO, (A =10.6 pm), 20 mJ; r) CO, (A = 10.6 pm), 40 mJ

Puc. 8. lvcTonornyeckas kapTvHa 30H BO3LENCTBUS HA KOXE CMUHbI KPbIChl Cpasy (0 CpOK) rocne BO3aevCTBIS:

a) A =450 Hm, 3 BT; 6) A = 450 HMm, 10 Br;
B) CO; (A = 10,6 mkm), 20 mx; r) CO, (A = 10,6 mkm), 40 mx

Fig. 8. Histological picture of the irradiated areas on the skin of rat's back immediately after exposure (term 0):

a) A 450 nm, 3 W;6) (A) 450 nm, 10 W;
8) CO; (A = 10.6 um), 20 mJ; r) CO; (A = 10.6 um), 40 mJ

VIMEIT POBHYH, CBETIYHO KOXY, MMIMEHTALMS OTCYTCTBYET,
onpeaensiioTcs eAMHUYHbIE SNEMEHTbI BONoc, py6L0oBoM
AedopmaLmm HeT, NpeacTaBneHo Ha puc. 7 (a, 6).

Mpu nucnonb3oBaHMM MHGPAKPACHOIO M3MyYeHus
(A = 10,6 mkm) umnynscHo-nepuoauydeckoro CO,-nasepa
MOBEPXHOCTb 30H POBHAs!, CO CBETIOW KOXew, 6e3 NpusHa-
KOB BOCMANEHWsI U MUIMeHTaUuK, pyOLOBbIX M3MEHEHWIA
HET, NpeaCTaBnNeHo Ha puc. 7 (B, T).

PE3YJIbTATbI TMCTOJIOTMYECKOIO
UCCNEONOBAHUA

Pe3ynbTaT cpa3y nocne Bo3aencTBus
n3ny4vyeHus (HyneBow Cpok)

IMpy MCNONBb30BaHNMM MMMYIBCHOMO PEXUMa «CUHETO»
(A =450 Hm) nasepHoro n3ny4yeHns ¢ mowHocThio 3,0 BT
1 10,0 BT Ha NOBEPXHOCTM KOXW ONpeaensercs y4acTok
KOMMaKTHOro koarynsumoHHoro Hekposa 10,0 £ 5,0 mMkm,
Janee cnegyert KoarynsuMOHHbIA TOMOrE€HHbIN HEKPO3,
TonwmHom 275,0 £ 125,0 MKM, NoA HAM TKaHU He N3MeHe-
Hbl. O6Las TonwmHa HEKPOTUYECKMX M3MeHeHmi 285,0 +
130,0 Mkm. C yBENMYEHMEM MOLLHOCTYW NPUW BCEX UCMOMb-
30BaHHbIX PeXMMaXx TOMLMHA KoarynsiLMOHHbIX N3MeHe-
HUI YBENNYNBAETCS HE3HAYNTENBHO, OAHAKO NIIOTHOCTb
X HapacTaeT, NPUAATKY KOXW COXPaHEHbI C KoarynsiLmMoH-
HbIMW M3MEHEHUAMU, kapOoHM3aLMKN HET, NPEACTaBINEHO
Ha puc. 8 (a, b).

Mpy nucnonb3oBaHMM MHGPAKPACHOTO M3MyYeHus
(A = 10,6 mkm) umnynscHo-nepuognydeckoro CO,-nasepa
onpeaensieTcsl NOBEPXHOCTHO PACMONOXEHHbI KOMMNAKT-
HbI KOarynsuuMoHHbIN HEKPO3, TOMLWMHON 35,0 MKM *
10,0 Mkm, fanee cneayoT Hen3MeHeHHble nognexatime
TKaHW, NPUAATKM KOXM NOMHOCTbI0 COXPaHEHbI, NPeACTaB-
neHo Ha puc. 8 (B, ).

PesynbTaT Ha 12-e CcyTKM

Mpn BO3OENCTBUM MMNYNbCHOMO pexuma «CUHe-
ro» (A = 450 HM) NasepHOro U3nyvyeHUs ¢ MOLLHOCTbIO
3,0 BT 0TMe4eHo nornHoe BOCCTaHOBIEHME anuTenuarb-
HbIX CTPYKTYp anuaepmMuca, BKnoYas CoXpaHuBLIMECS
ee npuaaTtku, cpegHasa TonwmHa atoro cnos 250,0 +
55,0 mkm. Mpwu Gonbluen mowHoctn, go 10,0 BT co-
XPaHSATCA HEKPOTUYECKME CIIOM YYaCTKOB TKaHen
M OeCTPyKTypusaumsa nognexawunx anutenuanbHblX
CTPYKTYp cpeaHen TonwuHon 450,0 £ 75,0 MKM, Npok-
CMManbHblE Y4aCTKM NPUOATKOB KOXW COXPaHEHbI,
npeacTasneHo Ha puc. 9 (a, 6).

Mpun “cnonb3oBaHWK BCEX PEXMMOB UHMDPAKPACHOTO
n3nydenns (A = 10,6 MKM) MMNynNbCHO-NEPUOANYECKOTO
CO,-nasepa 0TMEYEHO BOCCTAHOBIIEHME ANUTENMANbHBIX
CTPYKTYp anunaepMuca, BKNoYas CoOXpaHuBLLMECS ee npu-
aatku, cpefHss TonwumHa atoro cnos 50,0 £ 10,0 MKM,
npeacTaBneHo Ha puc. 9 (8, r).
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a) 6)

B) )

Puc. 9. TncTonornyeckas kapTuHa 30H BO3AENCTBUSA HA KOXE CMUHbBI KPbICh HA 12-e CyTKu:

a) A =450 Hm, 3 BT; 6) A = 450 HMm, 10 Br;
B) CO; (A = 10,6 mkm), 20 mx; r) CO, (A = 10,6 mkm), 40 mx

Fig. 9. Histological picture of the irradiated areas on the skin of rat's back on day 12:

a) A =450 nm, 3W; 6) A =450 nm, 10 W;
B) CO, (A =10.6 ym), 20 mJ; r) CO, (A = 10.6 ym), 40 mJ

Puc. 10. TncTonormyeckast KapTHa 30H BO3LENCTBUS HA KOXKE CMUHBI KPbIChI HA 21-€ CYTKM:

a) A =450 Hwm, 3 BT; 6) A =450 Hm, 10 BT;
B) CO, (A = 10,6 mkm), 20 mx; r) CO, (A = 10,6 mkm), 40 mx

Fig. 10. Histological picture of the irradiated areas on the skin of rat’s back on day 21:

a) A =450 nm, 3W; 6) A =450 nm, 10 W;
B) CO, (A =10.6 ym), 20 mJ; r) CO; (A = 10.6 ym), 40 mJ

Puc. 11. Tuctonornyeckas kapTuHa 30H BO3OEWCTBUS Ha KOXe CMUHbI KpbIChl Ha 30-e CyTku:

a) A =450 Hm, 3 BT; 6) A = 450 HMm, 10 Br;
B) CO; (A = 10,6 mkm), 20 mIx; r) CO, (A = 10,6 Mkm), 40 mIOx

Fig. 11. Histological picture of the irradiated areas on the skin of rat’s back on day 30:

a) A =450 nm, 3W; 6) A =450 nm, 10 W;
B) CO, (A =10.6 ym), 20 mJ; r) CO, (A = 10.6 ym), 40 mJ

Pe3ynbTaT Ha 21-e CyTKuK

Mpv BO3AEWCTBMM MMMYMbCHOTO PEXMMA «CUHETO»
(A = 450 HM) nasepHOro M3ny4YeHus B 30He BO3aEN-
CTBWS NMOJIHOE BOCCTAHOBMEHWE 3NUTENUS C MHOXe-
CTBEHHbIMU KepaTuHouuTamu. [lanee onpegensercs
y4acTOK napannienbHO pacnonoXeHHbIX KonnareHoBbIX
BOJIOKOH, MPUAATKM KOXU COXPAHEHbI, TOMLLIMHA 3TOr0
cnosa 350,0 £ 100,0 MKM, NpeACcTaBNEHO Ha PUCYHKe
10 (a, 6).

Mpn ncnonb3oBaHWU MHAPaKPaACHOro U3nyyvyeHus
(A = 10,6 mkm) umnynbscHo-nepuoguyeckoro CO,-nasepa
OTMEYEHO TakKe MOIIHOe BOCCTaHOBMEHWE 3NUTENuS,
HanMuve napannensHO PacronoXeHHbIX KOMnareHoBbIX
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BOJTOKOH C COXpaHEHMeM NpuaaTKOB KOXW, CPEAHSs
TonwmHa atoro cnos 90,0 £ 20,0 MKM, NpeacTaBneHo
Ha puc. 10 (B, r).

PesynbTaT Ha 30-e cyTku

Mpn BO3OENCTBMM UMNYNbCHOMO pPeXUMa «CUHEro»
(A =450 HM) nasepHOro M3ny4eHus Npy BCeX napameTpax
MOLLHOCTU Na3epHOro U3ny4yeHus Bce Crow anuTenus
1 ero NpuaaTkyM NOSIHOCTbIO BOCCTAHOBIEHbI, MPY yBe-
JIMYEHNU MOLLHOCTM OTMEYAETCsl YMEPEHHbIN aKaHTO3
1 runepkepatos3. 30Ha BOCCTAHOBMNEHUS NpeacTaBneHa
KonneraHoBbIMV BOMOKHaMu, obLwen TonwmHon 450,0 +
50,0 mkm, npeacTaeneHo Ha puc. 11 (a, 6).
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Mpy nucnonb3oBaHUN MHGPAKPACHOrO M3NyYeHus
(A =10,6 mMkm) nmnynbcHo-nepuognyeckoro CO.-nasepa
OTMEYEHO Take BOCCTAHOBMEHWE MOMHOE anuTenus,
BKNtoYasa npuaatku, cpedHas tonwwuHa crnos 150,0 +
50,0 mkm, npeacTaeneHo Ha puc. 11 (B, r).

B pesynbrare BO3aenNCTBMS MMMYNbCHOMO peXxumMa «cu-
Hero» (A = 450 HM) NazepHOro U3fy4eHUs YyCTaHOBMEHO:

— NPy yKa3aHHbIX paHee napamMeTpax 0TMEYEHbI CXO-
XUe yqacTK1 TeEPMUYECKOro BO3AENCTBUSA CpeaHen Ton-

wmHom 350,0 + 100,0 mMKkMm;

— MUHMMasIbHbIE TEPMUYECKME MOBPEXAEHNS Habmto-
Jatotcsa ¢ mowHocTbio 3,0 BT, 6Gonee BbipakeHHble, NnoT-
Hble 1 rNyboKMe 3MEHEHUST OTMEYEHbI MPU MOLLHOCTH
10,0 BT, BO BCex cryvasx 4acTUYHO COXPaHSAOTCS Npu-
JaTKN KOXU, KapboHM3aLms OTCYTCTBYET;

— MOSTHOE BOCCTAHOBIIEHWE 3NUTENMAnbHbIX CTPYK-
Typ onpegensietcs Kk 12-m cyTkam npu mMowiHoctu 3,0 Bt

n K 21-m 1 30-m cyTkam npu 10 Br;

— Hanmuuyne OenurMeHTauuy B 30HaX BO3OENCTBUS
OTMEYEHO Ha BCEX CPOKax HabnogeHus, Bkntovas 30-e

CYTKM.

B pesynbrarte BO3OeNCTBUS MH(PPAKPACHOTO U3ny4e-
Hus (A = 10,6 MkM) umnynbcHo-nepmopunyeckoro CO.-
nasepa yCTaHOBMEHO crieayioLLee:

— NpK BCEX WUCMOSIb30BaHHbIX NapameTpax oTMeyeH
CXOXWIN TEPMUYECKUI 3P eKT BO3AENCTBUSA, CpeaHei
TonwwHon 35,0 £ 10,0 MKM C nepexogoM B HEU3MEHEH-
Hble nognexatime TKaHu;

— MUHUMAILHOE TePMUYECKOe BO3AENCTBME OTMEYEHO
npu mowyHocTh 20 mIOx, yactoTe 20 'y, Gonee BblpaXkeH-

Hble U3MEHEHMSI HabntodatoTcs nNpy MowHocTn 40 MOX,

NPUOATKN KOXU;

yactoTte 20 ', ogHako rny6uHa NoBpexXaeHNs yBenuiu-
BaeTCA HE3HAYUTENbHO;

— MOMHOE BOCCTAHOBIIEHNE ANUTENMATIbHBIX CTPYKTYP
onpeaensietcs K 12-m cyTkam, BKIK04as MHOXECTBEHHbIE

— JenurmeHTaums B 30Hax BO3AENCTBUS COXPaHSAETCS
Ha BCex cpokax HabmogeHus, Bkntodas 30-e cyTku.

CpaBHuTenNbHas XapaKTepUCTVKa BO3AENCTBIS MMMYIbC-

HOro pexuma «cuHeroy» (A = 450 HM) nasepHOro KU3nyyYeHns
1 nHdbpakpacHoro nanyyeHms (A = 10,6 MkM) UMMyrbCHO-Ne-

puogmnyeckoro CO,-nasepa npvBeaeHa B Tabnuue.

Tabnuya

CpaBHUTeNbHasA XxapakTepucTuka BO3AENCTBUA «CUHEro» nasepHoro usnyyeHus (A = 450 HM) u uHdpakpacHoro
nsny4deHus (A = 10,6 Mkm) UMnynbcHo-nepnoanyeckoro CO,-nasepa

Table

Comparative characteristics of the effects of “blue” laser light (A = 450 nm) and infrared laser light (A = 10.6 pm)
generated with pulsed periodic CO, laser

KauecTBeHHbIE XapakTepucTuky
napameTpoB
Qualitative characteristics of parameters

NMnynbCHBIA pesxum
«CuHero» nasepHoro uanyveus (A = 450 Hv)
Pulsed mode of “blue” laser light (A = 450 nm)

WHdpakpacHoe nanyyeHue (A = 10,6 Mkm)
umnynscHo-nepuoanyeckoro CO,-nasepa

Infrared radiation (A = 10.6 pym) of pulsed

XapakTtep Hekposa
Necrosis type

KoarynsunoHHbIN Hekpo3
Coagulation necrosis

periodic CO; laser
KoarynsiLumoHHbIN Hekpo3
Coagulation necrosis

CpepHsis TONLWMHA yyacTka Hekpo3a
Necrosis average thickness

350,0 + 100,0 Mkm
350.0 + 100.0 microns

35,0 mkm £ 10,0 Mkm
35.0 microns + 10.0 microns

Margins of coagulation necrosis

Clear demarcation with unchanged tissues

Kapbonusauus OrtcytcTBytoT OrcytcTBYHOT

Carbonation No carbonation No carbonation

MpaHnLbl yyacTka KoarynsuMoHHOro YeTkoe pasrpaHu4eHme ¢ Hen3aMeHeHHbIMM | YeTkoe pasrpaHuyeHNe ¢ HEM3MEHEHHBIMU
Hekpo3sa TKaHsSIMU TKaHSMU

Clear demarcation with unchanged tissues

[ecTpykTypu3aLms, roMoreH1sawus

MpUcyTCTBYET YacTUYHOE (MpU yBENUYEHUM

Beginning of necrosis rejection

On the 10th—-12th day

POCTKOBbIX 6a3arbHbIX 30H OrcytcrtByer
. . . | mowHoctn 10,0 Br)
Destruction, homogenization of germi- ! . Absent
Partial (under increased power 10.0 W)
nal basal zones
Havano otTopxeHus y4actka Hekposa | 10-12-e cyTku 7-10-e cyTkm

On the 7th—10th day

MomnHoe OTTOPXXeHUe Hekposa

14-21-e cyTku

10-14-e cyTku

Complete necrosis rejection day 14-21 day 10-14
Havano ueHtpaneHomn anutenusaumm | C 8-10-x cyTok C 7-x cyTok
Beginning of central epithelialization days 8-10 Since day 7

lMorHoe BOCCTAHOBIIEHME BCEX CIIOEB
anuTenus
Complete restoration of all epithelial layers

21-30-e cyTkn
Day 21-30

14-21-e cyTku
Day 14-21

Hannuve genurmentaumm
Beginning of depigmentation

Ha Bcex cpokax HabnopeHus
Depigmentation at all periods of observation

Ha Bcex cpokax HabnopeHus
Depigmentation at all periods of observation

AcenTnyeckuin xapaktep BocnaneHus
Aseptic inflammation

MpucytcTByet
Present

MpucyTtcTeyet
Present
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3AKNKOYEHUE

Ha ocHoBaHWK pe3ynsTaToB CPaBHUTENBHOMO 3KC-
MePUMEHTANbHOIO UCCNeA0BaHMSA NPU BCEX UCMOSb-
30BaHHbIX pexumax nasepoB onpedeneHo Hanuuue
npv ucnonb3oBaHun «cuHero» (A = 450 HM) nasepHoro
n3nyyeHus B fecatb pa3 Gonblwen rnybuHsl (350,0 +
100,0 MKM) TEPMMYECKOrO NOBPEXAEHMUS MO CPABHEHMIO
¢ 35,0 £ 10,0 mKM npu Mcnonb3oBaHUK MHGPaKPaCHOro
n3nyyenms (A = 10,6 MKM) MMNYbCHO-NEPUOANYECKOTO
CO;,-na3epa, AaHHble pasnuuus cBsidaHbl C rMyoBuHON
MPOHWUKHOBEHWS UCMOMb30BaHHbIX AIMH BOSH B KOXY
TkaHew nabopaTopHbIX XMBOTHbLIX. Cpasy nocne BO3aen-
CTBUS N3ny4eHuit 0603HaYEHHbIX AMNVH BOMH OTMEYEHO
YyeTKoe pasrpaHuyeHne yyactka TepMUYECcKOro nospe-
XOEHWS OT HEN3MEHEHHBIX TKaHEIN C COXPaHEHNEM NPOK-
cUManbHbIX )parMeHTOB NPUAATKOB KOXMU, YTO obecne-
ymBaeT NPOLECC LeHTPanbHOW anuTenu3aumnm paHeBon
MOBEPXHOCTM B Bornee KOPOTKME CPOKYM B Crydae npume-
HeHus CO,-nasepa.

Ha Bcex cpokax HabnogeHusl, Npu BCEX UCMOSb-
30BaHHbIX PEXUMax 3axMBNeHWe paH NPOUCXOAUN0
B (puamonornyeckme Cpoku, paHeBow npoLecc uMmen
acenTUYecknin xapakTtep, kapboHu3auus oTCyTCTBOBA-
na, oTMeYeHa cTovikasi AenurMeHTauUms y4acTKoB KOXK
B 30HAX BO34EeNCTBUS.

Ha ocHoBaHWK pe3ynbTaToB CPaBHUTENBHOMO 3KC-
NEPUMEHTANBLHOIO UCCEeA0BaHNSA U C YH4ETOM TOMLLM-
Hbl KOXW MaLWEHTOB, COCTaBMsOLLEN B cpedHeM OT 3
40 6 MM, a Takke TONWWHbI MUIMEHTHBLIX 00pa3oBaHNM
ot 0,5 go 5,0 Mm, nNpy pasnnuHbix OpMax rMraHTCKUX
HEBYCOB OMpeerneHbl NePCNeKTUBHbIE PEXUMBI YKa3aH-
HbIX 1a3ePHbIX U3MYyYeHUn ANs yaaneHns 0603Ha4YeHHbIX
MUIMEHTHBIX 0BPa30BaHNIN KOXN.

[lns NocnowHoro yaaneHms nMrMeHTHbIX 06pa3oBaHmii
TonwmHon 1,5-5,0 MM LenecoobpasHo MCnonb3oBaHWe
«cuHero» (A =450 Hm) nasepHOro U3nyyeHus, ¢ AnuTensb-
HOCTbIO UMMynbea 0,5 cexk v MHTEpPBanNom Mexay Mnynb-
camu 0,25 cek:

— npm TonwwuHe 1,5-3,0 MM pekomeHZyemas MoLL-
HocTb 3,0 Br;

— npu TonwwuHe 3,0-5,0 MM pekomeHZyemas MoLy-
HocTb 10,0 BT.

[ns aHanorM4yHoro yaaneHus AaHHbx obpa3oBaHui
C TonwwuHoM 7o 1,5 MM BO3MOXHO 3(h(eKTUBHOE MpK-
MeHeHwue nHpakpacHoro nsnyyenus (A = 10,6 MKM) nm-
nynbcHo-nepuogunyeckoro CO,-nasepa ¢ 4acToTon UM-
nynscos o 20 INy;

— npw TonwmHe mexee 1,0 MM pekomeHayemas aHep-
rms B umnynbce 20 mIOx

— npw TonwmHe ot 1,0 go 1,5 MM pekomeHgyemas
3Heprusa B umnynbsce 40 mOx.

OnTumanbsHble peXxuMbl MHPPAKPACHOTO M3NyYeHNs!
(A =10,6 mkm) umnynscHo-nepuogmyeckoro CO,-nasepa
N «CMHEro» nasepHoro usnyyexns (A = 450 Hm) ons xu-
PYPru4ecknx NPUMEHEHUA NpU yAANEHUN MUTMEHTHbIX
00paszoBaHuii KoK OyayT onpegeneHbl B AanbHeRLLEM
KNHWYECKOM MCCreaoBaHuu.

24

NMUTEPATYPA

1. TMopypap C.A., lopbatoBa H.E. Mpobnemsl 1 nepcnekTubl
B Ie4eHNN pasnuyHbix popM NUIMEHTHbIX HEBYCOB Y AeTen
(0630p nutepatypsl) / C.A. Moaypap, H.E. lopb6arosa. Jem-
ckas xupypeus. 2023; 27 (2): 98-106. DOI: 10.55308/1560-
9510-2023-27-2-98-106

2. Price, Harper N. Congenital melanocytic nevi: update in ge-
netics and management. Current Opinion in Pediatrics. 2016;
28: 476-482. https://rarediseases.org/rare-diseases/giant-
congenital-melanocytic-nevus/

3. TyagiA., Kumar B. and Kumar M.K. Giant congenital melano-
cytic nevus: a rare case report. International Journal of Con-
temporary Pediatrics. 2020; 7 (2236).

4. [opowweHko M.B. n gp. KnuHnueckve n buonornyeckne oco-
6EHHOCTW rMraHTCKUX BPOXAEHHbBIX HEBYCOB Y feTel. [ledua-
mpus. XKypHan um. I H. Cneparckoeo. 2016; 95 (4): 50-56.

5. Prakash S., Kumar V. and Kewal Kumar R. Giant congenital
melanocytic nevi (garment variety): a case report. International
Journal of Contemporary Pediatrics. 2021; 8 (9): 1625-1628.

6. Shikha V., Singh R. Giant Congenital Melanocytic Nevus:
A Case Report. Journal of medical science and clinical
research. 2020; 8: 238-241.

7. Schaffer J.V. Pigmented lesions in children: when to worry.
Curr Opin Pediatr. 2007; 19 (4): 430-440.

8. Clinical and histopathological analysis of 790 naevi excised
from 509 patients due to cosmetic reasons / Ersen B [et al.].
European Journal of Plastic Surgery. 2014; 38: 133-138.

9. Kanyctuwa O.I. [JuasHocmuka u onmumu3ayusi fe4eHus
HOB000pa3osaHull KOXU 8 ambynamopHoU rpakmuke Oep-
mamonoea: Quc. ... kaHg. men. Hayk. 14.00.11. Mocksa,
2009: 177 c.

10. Sommer L.L. et al. Persistent melanocytic nevi: a review and
analysis of 205 cases. J. Cutan. Pathol. 2011; 38 (6): 503-507.

11. King R. et al. Recurrent nevus phenomenon: a clinicopatho-
logic study of 357 cases and histologic comparison with mela-
noma with regression. Modern Pathology. 2009; 22: 611-617.

12. Hong et al. A Treatment of Medium-to-Giant Congenital
Melanocytic Nevi with Combined Er: YAG Laser and Long-
Pulsed Alexandrite Laser. Med Laser. 2017; 6 (2): 77-85.
DOI: 10.25289/ML.2017.6.2.77

13. Lixoepe6oBa J1.3. BpoxaeHHble ruraHTCckme NUrMeHTHbIEe He-
BYCbl y [€Tel: KNWHWKa, AuarHocTuka, nedenue. [emckas
xupypeus. 2014; 18 (1): 38—41.

14. [oponwH B.A. lepmabpasuna CO,-nasepom anuaepmanbHo-
AepmarbHblX AedekToB, @ Takke yBSAAAOLeh KOXU B am-
OynatopHbIX ycnosusx: Auc. ... kang. mea. Hayk. 14.00.27.
Mockaa, 2004. 92 c.

15. TMogypap C.A., lopbatosa H.E., bpsHues A.B., 3onotos C.A.,
[Oysaxckuin B.A., TeptbiuHbiii A.C., Bapes "A. 3kcnepumen-
TarnbHOEe MCCrefoBaHNe BO3MOXHOCTM MCMOMb30BaHUS «CUHE-
ro» (A = 450 HM) Na3epHOro N3NyYeHVs ANs yaaneHns MUrMeHT-
HbIX 0bpasoBaHuii. JSlasepHas meduyuHa. 2023; 27 (3): 21-35.
DOI: 10.37895/2071-8004-2023-27-3-21-35

16. lopb6atosa H.E., 3onotoB C.A., CumaHosckuin A.0., Huku-
¢opos C.M., lonybes C.B., Anumnues C.C., Teittny A.B.,
Enwnceenko B.W., Ctankosa H.B. SkcneprmeHTanbHas cpas-
HUTENbHas oOueHKa 3PdEKTUBHOCTM pPeXMMOB abnsumm
pas3nuyHoit anutenbHocT wumnynbcamu CO,-nasepoB Ha
KOXHbIX MOKPOBax MWUHW-CBUHEW ANS Lenen nasepHon aep-
mabpasun. buomeduyura. 2013; 4: 90-106.



JlazepHas meguumHa. — 2023. - T. 27, Ne 4

Laser medicine. 2023, vol. 27, Ne 4

REFERENCES

1.

10.

1.

12.

13.

14.

15.

Podurar S.A., Gorbatova N.E. Problems and prospects in
the treatment of various forms of pigmented nevi in children
(a literature review). Russian Journal of Pediatric Surgery.
2023; 27(2): 98-106. DOI: 10.55308/1560-9510-2023-27-2-
98-106 (In Russ.)

Price, Harper N. Congenital melanocytic nevi: update in ge-
netics and management. Current Opinion in Pediatrics. 2016;
28: 476-482. https:/Irarediseases.org/rare-diseases/giant-
congenital-melanocytic-nevus/

Tyagi A., Kumar B. and Kumar M.K. Giant congenital melano-
cytic nevus: a rare case report. International Journal of Con-
temporary Pediatrics. 2020; 7 (2236).

Doroshenko M.B., Utyashev I.A., Demidov L.V., Aliev M.D.
Clinical and biological features of giant congenital nevi in chil-
dren. Pediatria. Journal named after G.N. Speransky. 2016;
95 (4). (In Russ.)

Prakash S., Kumar V. and Kewal Kumar R. Giant congenital
melanocytic nevi (garment variety): a case report. International
Journal of Contemporary Pediatrics. 2021; 8 (9): 1625-1628.
Shikha V., Singh R. Giant Congenital Melanocytic Nevus:
A Case Report. Journal of medical science and clinical
research. 2020; 8: 238-241.

Schaffer J.V. Pigmented lesions in children: when to worry.
Curr Opin Pediatr. 2007; 19 (4): 430-440.

Clinical and histopathological analysis of 790 naevi excised
from 509 patients due to cosmetic reasons / Ersen B [et al.].
European Journal of Plastic Surgery. 2014; 38. 133-138.
Kapustina O.G. Diagnostika i optimizatsiya lecheniya novoo-
brazovanii kozhi v ambulatornoi praktike dermatologa. Dis.
Ph.D. Abstract [Diagnosis and optimization of treatment of
skin neoplasms in the outpatient practice of a dermatologist.
Dis. Ph.D Abstract]. Moscow, 2019 (In Russ.).

Sommer L.L. et al. Persistent melanocytic nevi: a review and
analysis of 205 cases. J. Cutan. Pathol. 2011; 38 (6): 503-507.
King R. et al. Recurrent nevus phenomenon: a clinicopatho-
logic study of 357 cases and histologic comparison with mela-
noma with regression. Modern Pathology. 2009; 22: 611-617.
Hong et al. A Treatment of Medium-to-Giant Congenital
Melanocytic Nevi with Combined Er: YAG Laser and Long-
Pulsed Alexandrite Laser. Med Laser. 2017; 6 (2): 77-85.
DOI: 10.25289/ML.2017.6.2.77

Tskhovrebova L.E. Vrozhdennye gigantskie pigmentnye ne-
vusy u detei: klinika, diagnostika, lechenie (Congenital gi-
ant pigmented nevi in children: clinic, diagnosis, treatment).
Detskaya hirurgiya. 2014; 18 (1): 38—41 (In Russ.).

Doronin V.A. Dermabraziya CO.-lazerom epidermal’no-
dermal’nykh defektov, a takzhe uvyadayushchei kozhi v
ambulatornykh usloviyakh [Dermabrasion with CO, laser of
epidermal-dermal defects, as well as fading skin on an out-
patient basis. Dis. Ph.D. Abstract. Moscow, 2004 (In Russ.).
Podurar S.A., Gorbatova N.E., Bryantsev A.V., Zolotov S.A.,
Duvanskiy V.A., Tertychny A.S., Varev G.A. An experimental
study on the application of “blue” (A = 450 nm) laser light to
remove pigmented skin formations. Laser Medicine. 2023;
27(3): 21-35. (In Russ.). DOI: 10.37895/2071-8004-2023-27-
3-21-35

16. Gorbatova N.E., Zolotov S.A., Simanovsky Ya.O., Nikifo-
rov S.M., Golubev S.V., Alimpiev S.S., Gainits A.V., Eliseen-
ko V.I., Stankova N.V. Experimental comparative evaluation
of the effectiveness of ablation modes of various durations
by CO; laser pulses on the skin of mini-pigs for the purposes
of laser dermabrasion. Biomedicine. 2013; 4 (2): 90-106 (In
Russ.).

KoHdnukr nntepecos

ABTOpbI 3aSIBNAT 06 OTCYTCTBUN KOH(NKTA NHTEPECOB.
Conflict of interest

The authors declare no conflict of interest.

CeepieHus 06 aBTOpax

Mopypap CtaHucnas AnekcaHapoBWY — Bpay — [ETCKMIA Xupypr, acnupaHT IbY3
«HWW HeoTnoxHow feTckoit xupyprim 1 Tpasmatonoruuy 13M . Mockssl; ORCID:
https://orcid.org/0000-0002-4293-5467

Fop6aToBa Hatanbs EBreHbeBHa — kaHaWAAT MEANULMHCKNX HayK, akafiemMuk
AMTH PO, Beaywmii HayuHbii cotpyaHuk [BY3 «HWUW HeoTtnoxHoi getckoi
xupyprim v Tpaematonorim» 13M r. Mocksel; ORCID: https://orcid.org/0000-
0003-4949-7655

BpsHueB Anekcanap BnagumupoBuy — AeTCKUA XMPYPT, KaHAUAAT MEANLIMHCKIAX
Hayk, anpektop MBY3 «HWW HeoTnoxHol [eTckoit Xupyprun 1 TpaBmaTonorum»
[3M r. Mocksbl; ORCID: https://orcid.org/0009-0001-7508-8524

TepTbluHblil AnekcaHap CeMeHOBMY — JOKTOP MEANLIMHCKUX HayK, npodeccop
kachenpbl natonornieckoin aHatoMuu umeHn akagemuka A.M. Ctpykosa ®rAQY
BO «[epBsblit MOCKOBCKMIA TOCYAAPCTBEHHbIN MEAULIMHCKUIA YHUBEPCUTET UM.
/.M. CeueHosay (CeueHoBckuit YHuepcutet), r. Mocksbl; ORCID: https://orcid.
0rg/0000-0001-5635-6100

MyBaHckuit Bnagumnp AHaTonbeBuY — [JOKTOP MEAULIMHCKIX HayK, Mpodeccop,
3aBeqyloLLmMi kadeapoil SHOOCKONUK, 3HAOCKONUYECKON U Nas3epHoi X1pypruu
®HMO MW PY[H; ORCID: https://orcid.org/0000-0001-5880-2629

BapeB 'eHHaauit AnekcaHApoOBUY — KaHAMAAT TEXHUYECKUX HayK, reHepanbHbIi
avpekTop, yupeautens OO0 «Pycckuii MHXeHepHBbIN Kiyo».

HukudopoB Ceprenn MuxaitnoBuy — kaHguaaT usnko-mateMaTuyecknx Hayk,
CTapLUit Hay4HbIl coTpyaHuK, ®FBYH «MHcTuTyT 0biweit dmankn um. A.M. Mpo-
xopoBa PAH.

CumaHoBckuih fipocnaB OneroBuY — kaHanAaT TEXHUYECKUX HayK, CTapLuui
Hay4Hbil coTpyaHnK PTBYH «MHcTuTyT 06L1et dusnki um. A.M. Mpoxoposa PAH».

Authors’ information

Stanislav A. Podurar - pediatric surgeon, postgraduate student at Clinical and
Research Institute of Emergency Pediatric Surgery and Trauma; ORCID: 0000-
0002-4293-5467

Natalya E. Gorbatova — MD, Cand. Sci.(Med.), pediatric surgeon, Academician
of AMTN RF, leading researcher at Clinical and Research Institute of Emergency
Pediatric Surgery and Trauma; ORCID: 0000-0003-4949-7655

Alexander V. Bryantsev — MD, Cand. Sci. (Med.), pediatric surgeon, Director
of Clinical and Research Institute of Emergency Pediatric Surgery and Trauma;
ORCID: 0009-0001-7508-8524

Aleksandr S. Tertychnyy — MD, Dr. Sci. (Med.), Prof., Chair of Pathology named
after Acad. A.l. Strukov, Sechenov First Moscow State Medical University (Seche-
nov University); ORCID: 0000-0001-5635-6100

Vladimir A. Duvansky — MD, Dr. Sci. (Med.), Prof., Head of the Department of
Endoscopy, Endoscopic and Laser Surgery of RUDN University; ORCID: 0000-
0001-5880-2629

Gennady A. Varev - Cand. Sci. (Engineering), General Director, Founder of Rus-
sian Engineering Club LLC; ORCID: 0009-0007-0543-2477

Sergey M. Nikiforov — Cand. Sci. (Phys.-Math.) Senior Researcher at
A.M. Prokhorov Institute of General Physics of the Russian Academy of Sci-
ences

Yaroslav 0. Simanovsky - Cand. Sci. (Engineering), Senior Researcher
at A.M. Prokhorov Institute of General Physics of the Russian Academy of
Sciences

25



