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MIIK A 61B 17/56
Cnoco0 J1euenust NoCae0K0roBbIX pyoll0B BBICOKOOHEPreTHYECKHM JIa3epoM

H3o0perenne oTHocUTCs K 0OJNIACTH MENUIMHBI, K pa3lelly XUPYpPIrHH,
KOMOYCTHOJIOTMH, TUIACTUYECKOW XUPYPrHH, a, UMEHHO, K CIOCO0Y JieUeHUs
II0CJIE0XKOTOBBIX PYOLIOB BBICOKOIHEPTETUYECKUM JIA3€POM.

JlazepHas Tepanus NOJdy4yWia HNpHU3HAHHWE W MOMYJSIPHOCTH JUISL JIEYEHHUS
NOCJIE0XKOTroBbIX PyO110B. Hanbonee yacTo UCITOMB3yEMBIM JTa3€POM SIBSETCS JIa3ep
Ha yriekucsiom rase (CO;), KOTOpbIH HCMOAB3YIOT JJI8 BhIpaBHUBaHUS pesibeda
pyOLIOB, peMOIENIMPOBAHUS CTPYKTYpPhl PyOLOB.

N3BecTeH  croco®  JjledeHuss — MocTTpaBMaTudyeckux  pybumos  [1],
3aKJIIOYAIOIIMICS B TOM, YTO Ha [1€PBOM 3Tale Ha 00J1acTh pyOlLia ocae10BaTeIbHO
Bo3aeicTByoT Nd:YAG nazepoM ¢ anuHON BoJIHEL 1064 HM MOJHBIM JIy4OM C
UCIoNb30BanMeM Hacalakd R33 B 5 npoxonos, IIpu 3TOM JHaMeTp NATHa 4 MM,
NJIOTHOCTh 3Hepruu ot 20 go 25 Tx/cM?, IIIATEIbHOCTD umnynsca ot 0,6 1o 1
MC, 4YacToTa CJeHOBaHUs UMNOyJbcoB 25 [, OpoBoAAT S5 Mpoueayp c
uHTepBajoM B 14 nHell; Ha BTOpOM 3Tale Ha oOnacTh pybna BO3AEHCTBYIOT
Nd:YAG Q-Switched nazepom ¢ ¢ppakilmoHHOM Hacaako#, XapakTepuzyemoii 81
nuKcegeM B MaTpule 9x9 MM, ocyuwecTBASIOT 1-2 npoxoda ¢ AJIMHOW BOJIHBI
1064 M, nmotHocThto 3Hepruu ot 10 no 15 mJlx/nukcens, B pexume MaQX-1,
4acTOTOM cJlieJoBaHust uMINyabcoB 2,5 ['n, nposoast 3 mnpouenypsl c¢
unrepsajyiom |4 jHel; npu 3TOM OJHOBPEMEHHO C HayaJoM Kypca JIa3epHOro
JeYeHUusl IPOBOJIAT Kypc WHBEKLUHOHHONH kapbokcuTepanuu B ¢opme 10
UHBEKIIUKA C BBEIEHHUEM Yyriiekucjgoro raza B obwseme 20 mMa Ha 1 cMm B
OKOJIOpYOLIOBbIE TKAHHU C MHTEPBAIOM 7 THEH.

Henocrarkom  cmocoba  siBaseTcss TO, YTO IPU  HCHOIL30BAHHUU
BBIIIIEyKA3aHHbIX J1a3epOB B TCUEHUH IIEPBOH Heleu B 00J1aCTHU BO3AEHCTBUSA MOTYT
NOSIBUTCS OTEK, CEPO3HOE OTALNsIeMOe, ITOsBIEHUE KOPOK, xoxkeHue. K ornanéHHbIM
NIOCJIEACTBUSAM OTHOCST U3MEHEHHEe TIMIMEHTAINY, BHOBb BO3HHUKIIIEe pyOlieBaHUe
1 MHQEKIHOHHbIE OCJO0XKHEHHS, HEBO3MOXHOCTh pPEMOAEIMPOBaHMs pyOLIOBOM
TKAHU B JepmaibHoM ciioe. K HelocTarkam MCIOJIB3YEMBIX JIa3€pOB OTHOCHUTCS
MeHbIIast 1JlyOuHa MOrJIONIEHHUs, YTO [IPUBOANT K YMEHBLIEHHUIO TEPMUYECKOIO
NOBpEXAeHUs! B 00JIaCTH BO3AEUCTBUS U YBEJIMYEHUIO CKOPOCTH 3a’KUBJICHHUS T10CTIE
BO3JEHCTBUS, YTO MPUBOJUT K TMOBPEXKICHHIO DJIHAEPMUCA HAJ JEpMOH, K
ycyryOaeHuIo npoueccoB pyOLeBaHus.

Ussecten crnoco0 paHHed KOPPEeKUMM MOCISONepaUOHHBIX pYyOLOB ©
NOMOILBI Nasepa [2], 3awimouarolnyiicss B TOM, YTO BO3JEHCTBHE Ha IIpOLIECC
pyOlLieBaHUs OCYLIECTBIISIIOT HaulHas CO BTOPOH-TPEThEN HEAEIH II0C/Ie ONepallii



win TpaBMsl Jiydom CO; nazepa B CyNnepuMITyJbCHOM peXXUMe C ITUTETbHOCTBIO
umnyiasca 200-300 mxe, anmutenbHocThiO nay3sl oT 0,002 go 0,9 Mxc, npuyem
BO3JIEHCTBUE OCYILECTBIAIOT C HCIOJB30BaHHEM CKaHepa OJHHUM IPOXOJOM
CHauaza TOJBKO I10 MaccuBy py0Oila, a 3aTeM ¢ 3aXBaTOM HEM3MEHEHHOH KOXH B
npenenax 1-2 mm. Obmee konuuecTBO 00paboTok He Gostee 4 Ha KypcC JledeHHS
C WHTEPBAJIOM 2 HEIeNH, a NMPOJOKUTEIbHOCTh KaXXI0r0 CeaHca — B CpeIHEM
2-4 MUHYTHI.

Henocratkom cnocoba saeasetcss Hu3kas 3Q(PpeKTUBHOCTD, TaK KaK MPOBOJIAT
He Oojiee 4 00paboTOK Ha KYpC JICHCHHS.

3anaua, peliaemast 1300peTeHneM, 3aKIH04YaeTCs] B COKPALIEHUH CPOKOB JIEYeHUs
NAaLUEHTOB  C  T[OCJIEOXKOTOBBIMM  pyOllaMHM, YMEHBIIEHHM  KOJHYeCTBa
PEKOHCTPYKTUBHO-BOCCTAHOBUTENBHBIX OIepallMii M 3CTeTHYecKuX aedeKToB,
yJy4LIEHHH COLMAlbHOM alanTalliid U KauecTBa )KU3HHU,

Ilocrapnennyro 3amady pemaer crnoco0 Je4eHHs IIOCIE0XOTOBBIX pYyOIOB
BBICOKOOHEPTETUUECKUM JIa3epOM, 3aK/II0YaloLIUiics B TOM, YTO HaUMHAas CO BTOPOM
Helenu Iepuoja pocTa pydlia Ha HEro BO3JEHCTBYIOT BBICOKOIHEPIreTHUYECKHUM
dpaxumonHeiM CO, j1azepom ¢ AauHOH BoJIHBI 10,6 MKM B CyNepUMITYJIBCHOM
pexUMe ¢ UIUTENLHOCTBIO UMIyJbca | 00-200 MKC, ATUTENBHOCTBIO MAay3bl OT
0,002 no 3,0 Mxc u ¢ cyOMUHUMAaNbHOHU 3Heprueit 40-70 Mmunu/KoyJb/IIUKCENH ¢
YepeayromnMHUCs repuoaaMu 3-4 Heaeu.,

BosneiictBue wuznyuenuss COs-nazepa oOjlagaeT CBOHCTBOM 3a CUET
NPOHUKHOBEHHMsI KBAaHTOB cBeTa B [JIyOOKHe cJloM TKaHeH MOCpelcTBOM
GOTOXUMHUYECKUX peakUdi CTUMYJIHPOBATh KJIETOYHBIE OJJEMEHTBHI IS
BEIpa0OTKM  kojnareHa M 3jactuHa. C  3TUM  CcBs3aHa  aKTUBAlUs
npoJudepaTUBHBIX NPOLIECCOB B paHe U U3MEHEHHE CTPYKTYphl pyOII0BOM TKaHU
B CTOPOHY «I1000USD» HA HOPMATBHYIO CTPYKTYPY KOXKH.

Cnoco0 ocyluecTBIsIETCA CleayouuM 00pa3om.

dororpadupytoT pyOus! ¢ ucros3oBaHueM cucTeMbl Antera 3D. ITpoBoasT
3a0op OWOINTaTOB PYOIIOB /10 Havala JIeYeHHUs U B IIpoliecce JIeUeHUs depes 3 CyTOK,
yepes 3 Heues M U dyepe3 2 Mecsma, ¢ TOCIEAYIOUIMM MOP(ONIOrHYecKuM
UCCIeA0BAHACM MCTOIOM HJIEKTPOHHO-CBETOBONH MUKPOCKOIHH.

Hauuuas co B1opoii Hejelid neproja pocra pybua Ha HEro BO3AEHCTBYIOT
BBICOKO3HEpreTudeckuM (pakudonHsim  CO, nazepoM, T.K. Oojiee paHHee
BO3/IEAiCTBHE HE UMEET CMbIC/Ia U3-32 TOTO, YTO 00pa3yrollascs S[IUTaIbHas TKaHb
MoKeT ObITh noBpexeHa CO, j1azepom. HaunHas, Hanmpumep, ¢ 4€TBEPTON HeAEIU
nocJie ormeparnui wiv tpaBMel BozjaeicTere CO; 1azepom Ha yxe chopMUpPOBaHHBIN
pyOel He MPHUHOCHT KJIMHUYECKH 3HAYMMOTI0 pe3yJibTaTa.

Ob6pabotky CO, mazepom c¢ AauHOKH BoOJHBI 10,6 MKM INpOM3BOAAT B
CYMEPUMITYJIBCHOM pexkuMe TpH JuidTesnpHocTd  uMmnyiasca  100-200 Mk,

&



anutenbHocTH nayssl oT 0,002 1o 3,0 mxe U ¢ cyOMuHuManbHoU 3Heprueid 40-70
munu/xoyas/muKcens ¢ uepenylomdMucs mepuonamMu 3-4 Hexenu. [lpuuem
BO3/EHCTBUE OCYUICCTBIIIOT C MCIIONB30BAaHUEM (PPakUMOHHON HAcalKh OJHUM
NPOXOAOM CHauaja TOJIBKO I10 MacCUBY py0Olla, a 3aTEM C 3aXBaTOM HEU3MEHEHHOH
KOXH B Iipefeiax 1-2 MM Juld yMEHBLIeHHs] Y4eTKOCTH IpaHul] pybua.

[Tpumep 1

[Taument Ne 26, 40 ner. Jluarno3s: Ilociieoxorosele U nocieonepaluoHHbIE
rureprpoduueckiie M arpopuueckue pyOLbl TyJ10BUILA.

M3 anamHe3a M3BECTHO, 4YTO [AallMEHT TMOJYYHUJ OXOTU IUIaMEHEM,
NPOBOJAUIIOCE KOHCEPBAaTUBHOE U ONEpaTUBHOE JIe4EHUE OXKOrOBBIX paH. [locine
32)KUBJIEHUS] OTME4aJl BRIPAXKEHHYIO «CTAHYTOCTBY, INIOXYIO MOABHKHOCTh PyOLIOB
Ha TYJIOBUILE Cpa3y MOCIe 3a:KUBIEHUS 0’)KOTOBBIX U ITOCTIEONEePAllHOHHBIX pPaH.
Bnuay BBISIBACHHBIX OCOOCHHOCTEH NaliMeHT oOpaTUiICs 3a CIEeLUATU3UPOBAHHOM
noMoIpio, B Y3 «I'K BCMII» r. Muncka.

[Tociie npoBeaeHNs AMArHOCTHYECKOrO 00CIeI0BaHNs YCTAaHOBIEH AUAarHo3:
NIOCTIEOXKOIOBBIE U TIOCTEONepaloOHHble TUMepTpodUIecKie H aTpopuuecKue
pyO1Bl TyJOBULIA, pyOLoBas JedopManus TyJloBHIIA, 0e3 HapylleHUs (QyHKUUN
KPYIHBIX CyCTABOB.

[TauneHT rocnuranuzupoBaH B oxorosoe otneneHue Y3 «I'K BCMII» r.
Muncka. [logyunn meamkaMeHTO310¢ W (PU3MOTEPANEBTHYECKOE JIEUEHHE B
COOTBETCTBHH C JIMAriio30M U IpelincalineM KOMOyCTHOJI0ra-XUupypra.

Jlo Havasia JedeHUs! OLlCHUBAIXW CyOBEKTHBHBIE >Xajlo0bl — 3yJ, YYBCTBO
napecresun B oOjactd pyOLOB U OOBEKTUBHbIE HAJIUYHE KOHTPAKTyp H
nedopmanyu B 0071aCTH MOCJICOKOTNOBBIX U [10CIE0NEePALNMOHHBIX HOPMO-, THIIED- H,
arpoduyeckux pyoduax KoKHM TyJOBHILA. B pesynbrare BbISBIEHA KOHTPAaKTypa
NpaBoro IUIEYEBOIO CyClaBa-yCTpPaHEHa OIEpPaTUBHO, IPOBEAEHBI IIPOLENYPbI
KypcoM CO; a3epHoro jieueHus pyouoB B 00JaCTH oNepaluy cpasy MocCie CHATHUS
IIBOB.

B ofmactu runeprpoduueckux pyOLOB TyJOBHIA IIPOBEHAEH Kypce
pakuuoniioro COs; siazepHoro jiedelus pyonoB B CcyOMUHUMAILHBIX AMAra3oHax
sreprun  40-50 muau/Dkoynb/nukcenb, B CYNEpUMITYJIbCHOM  pEXHME C
LJIUTENBHOCTLIO vMIyJibca 120 MKe U aauTenbHocTh0 naysel ot 0,003 go 1,2
MKC.

B o6nacti arpoprdeckux pyoLoB TyJI0BUILA IPOBEAEH KypC (PPaKLIMOHHOTO
CO; nazepHoro Jjedenust pyoos B cyOMUHHMaNIBHBIX AManasoHax sHepruu 50-70
My /DKOyNB/TIMKCeNb, B CYIEPUMIIYJLCHOM pEeXHME C JIUTEIBHOCTHIO
umrrynbca 180 Mkc U anuTenbHOCTHIO may3sl oT 0,8 1o 2,8 MKC.

[Toce mpoBeaeHMs] KypcOB Jla3epHOTO JIEYEHMs, ITallUeHT OTMedall
YMEHBLICHHE  3yJla, JOKEHHMs, MCYE3HOBEHHs «CTAHYTOCTH» B  o0iactu



NOCASONEepallMOHHBIX H [0CJIE0KOrOBBIX pyOLOB TyjoBHIIA, (oTorpadupoBaHUe
cucremoii 3D Antera u Mopdosioruyeckoe HccieqOBaHHE MMOKA3alo0 HW3MEHEHHE
CTPYKTYpbl pyOLOBON TKAHH, B CTOPOHY «I0A0OHM» Ha HOPMAIBHYIO CTPYKTYpPY
KOXH.

TaxuMm 00pa3oM, Kak IOKa3bIBaeT IMpUMeEp, 3asBJsSEeMbId croco® MO3BOJSET
AOCTUTHYTHh XOpOLIMX pPE3YyJIbTAaTOB 3a cyeT 0Oojiee paHHEH peopraHu3aluu
COCUHUTENBHON TKaHH, CIOCOOCTBYET yIYULICHUIO BHEIIHETO BUa PyOI[OB 1O
CpaBHEHHUIO ¢ pyOllaMu, JieHeHHe KOTOPBhIX HAa4yaJloCh B IEPUOJ CO3PEBaHMUS.

Henonp3zoBaHue crioco0a MPUBOIUT K COKPAIIEHUIO CPOKOB CTALIMOHAPHOTO U
aMOyJ1aTOpHOrO Je4YeHHs, K YMEHBLIEHHIO KOJUYeCTBa pPEKOHCTPYKTHBHO-
BOCCTAHOBHUTEJIHBIX Olepaidid, YMEHBIUEHHIO 3CTeTUYEeCKHX JedeKToB,
YJIyHdLIEHUIO COLUHalLbHON ananTally ITalleHTOB C MTOCIe0XKOrOBBIMU pyOLamu,
YJIYYLIEHUIO KaueCTBa KU3HHU NALHEHTOB.

Jlureparypa.
I. TTatent Ne 2800323 RU, onybsnukosan 20.07.2023.
2. TTatent Ne 2328244 RU, ony6aukoBan 10.07.2008.



®opmyJia uzodpereHus

Crioco0 JieueHns OCIe0X0roBbIX pyOLI0B BbICOKOIHEPTE€THUYECKUM JIa3epoM,
3aKJIIOYAIOIIMICS B TOM, YTO HaUMHAsl CO BTOPOW HeleIH nepuoja pocra pyoLa Ha
HEro BO3AEHCTBYIOT BbICOKOIHepreTuueckuM ¢pakunonusiM CO, nazepoM ¢
AJMUHOW BOJHBI 10,6 MKM B CYNEPUMIIYJIbCHOM pPEXHME C IUIUTEIBHOCTHIO
umnyasca 100-200 mxc. mnurensHocThto nayssl oT 0,002 mo 3,0 mMxc u ¢
cyOMHHMMalbHOM 3Heprueit 40-70 munu/KOynb/MHUKCENb ¢ 4YepeLyOLIUMUCT
nepuojamu 3-4 Helenu.
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