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AHHOTALMA

Llene. BbifBWTb M onUCcaTb MUKPO- U YNILTPACTPYKTYPHbIE TEPMOMHAYLIMPOBAHHbIE M3MEHEHWUA CTEHKM KUCTLI belikepa
B 3aBMCMMOCTM OT NPOJOSTKUTENBHOCTU OJHOHANPaBEHHOr0 paBHOMepHoro Harpesa npu 70 °C.

Mamepuaner u Memodsr. U3 15 KucT beikepa, UCCEYEHHBIX BO BPeMs ornepaumu, bbiio B3ATO MO OJHOMY MOSIHO-
CIOVHOMY PparMeHTy, KawabliA M3 KoTopbIX Obin pasgené Ha 4 yactu. OfHa M3 HUX ABNANACh KOHTPOSbHBIM 06pasLoM,
a ocTaBlwmecs 3 GpparMeHTa pa3MeLLiani CUHOBMabHOM 060/104K0M BHU3 Ha TEPMOCTONMKe, HarpeToM 1o 70 °C, ¢ akcnosu-
umen 60, 120 1 180 c. MN'cToMopdonormyeckoe MccneoBaH1e 06pasLOB OCYLLECTBNANM NPY NOMOLLM CBETOONTUYECKOMO
1 3NEKTPOHHOr0 MMKPOCKONMOB.

Pesynomameoi. OnpefeneHbl 2 cnosi CTEHKM KUCTbl bellkepa: BHYTPEHHMIA (CMHOBMANbHBIN) U HapyMKHbIA (G1OPO3HLIN).
B obpasuax c nepuonoM TennoBoro Bo3nencTus 60 ¢ He 0TMEYEHO MOBPEKOEHUN fae CUHOBUANbHOMO CoA. B TKaHAx
KucTbl nocne 120 ¢ TepMoBO3AeNCTBUA 06HaPYKeHbI NMPU3HAKM TEPMUYECKOr0 NOBPEMAEHUA KIETOK CMHOBUANBHOIO CoA
W NOANEMaLLMX KoNNareHoBbIX BONIOKOH dmbposHoro croA. Mpu npoponxutensHocTy Harpeea Ao 180 c ructomopdono-
rMYeCKoe MCCrejoBaHWe 06HAPYHUNO NPU3HAKKU NOBPEMKEHMA, foxoALimMe A0 cepeamrHbl GMOPO3HOro Cnos, a Ha 3NeK-
TPOHHO-MUKPOCKOMMYECKOM YPOBHE OMPEREeNANMCL NPU3HAKM Fy60KON Ae30praHM3aLmm KoareHoBbIX BOSIOKOH CTEHKM
KMCTbI.

06cyxncdenue. Mpy CBETOBOM MUKPOCKOMMM HEMOBPEXAEHHBIX YHACTKOB CTEHKU KUCTbI BblAENANM 2 cnos (CMHOBUaNb-
HbI 1 GMOPO3HBIN) Pa3IMUHOM MIOTHOCTU C NPOXOJALLMMM CKBO3b HUX KPOBEHOCHBIMK COCYaMM. JKCNepUMeEHT NO3BONA-
€T NPeanosoKUTb, YTO AA LOCTUHKEHUA KIIMHUYECKM 3HAUMMOr0 pesynibTaTa TepMoTepanum KucTel belikepa HeobxoamMo
pacrnpocTpaHeHne 30Hbl He0bpaTMMOM KoarynAauMm 3a cepeauHy ¢MObpO3HOro CoA CTEHKM KUCTbI. 3TO B CBOKO 04epenb ra-
PaHTUPYeT MOBPEMAEHWE KaNWUNNAPHOW ceTu, obecneynBaloLLer TPOPUKY M NponudepaLmio CUHOBMALMTOB. BblaBuHyTan
runoTesa cCoOTBETCTBYET MapagurMe aHanornyHbX MCCAeR0BaHNIA KOArynAaLMM KUCT UHBIX OKaNU3aLmni.

3aknoyeHue. TonyyeHHble pe3ynbTaTbl CBETOOMTUYECKOrO U 371EKTPOHHO-MUKPOCKOMMYECKOro UccnepoBaHua dpar-
MEHTOB CTEHKU KUCTbI belikepa CBMOETENbCTBYIOT 0 NMPAMOM 3aBUCMMOCTM FNY6MHBI TEPMUYECKOM Koarynauum oT npo-
LOJIHKUTENBHOCTM Harpesa.

KnioueBble cioBa: 3KcnepMMeHTabHaA MOAenb eX Vivo; TepMoTepanua KUCTbI belkepa; rcTonornyeckme U3MeHeHua
TKaHeMn.
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ABSTRACT

AIM: To identify and describe micro- and ultrastructural thermally induced changes in Baker's cyst wall associated with
the duration of unidirectional uniform heating at 70°C.

MATERIALS AND METHODS: We took one full-thickness fragment from each of the 15 Baker’s cysts excised during the
operation and divided each fragment into four parts: one was used as a control sample, and the remaining three fragments
were placed with the synovial membrane on a thermostat heated to 70°C, with exposure times of 60, 120, and 180 seconds.
We used light-optical and electron microscopes for the histomorphological examination of the samples.

RESULTS: Two layers of Baker’s cyst wall were identified: inner (synovial) and outer (fibrous). In samples exposed to heat
for 60 seconds, the synovial layer was undamaged. In samples exposed to heat for 120 seconds, thermal damage to the cells
of the synovial layer and underlying collagen fibers of the fibrous layer was evident. With a heating duration of up to 180 sec-
onds, histomorphological examination revealed signs of damage reaching the middle of the fibrous layer, and signs of deep
disorganization of the collagen fibers of the cyst wall were determined at the electron-microscopic level.

DISCUSSION: Using light microscopy of intact sections of the cyst wall, we, like other researchers, identified two layers
(synovial and fibrous) of different densities, with blood vessels passing through them. The performed experiment suggests
that a clinically significant result using Baker’s cyst thermotherapy is achieved when spreading the zone of irreversible coagu-
lation beyond the middle of the fibrous layer of the cyst wall. This, in turn, guarantees damage to the capillary network that
provides trophism and proliferation of synoviocytes. The proposed hypothesis corresponds to the paradigm of similar studies
on the coagulation of cysts of other localizations.

CONCLUSION: The obtained results of the light-optical and electron-microscopic examination of Baker's cyst wall frag-
ments indicate direct dependence of the depth of thermal coagulation on the duration of heating.

Keywords: ex-vivo experimental model; Baker’s cyst thermotherapy; histological tissue changes.
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OPUTHAJTBHBIE MCCIELOBAHIA

lMoaKoneHHble KUCTBI ABASIOTCA 4acTO BCTPeYatoLLMMu-
cs1 Bo6poKayecTBEHHBIMU NOJTOCTHLIMU HOBOOBPa30BaHNAMH
NepuapTUKyNApHbIX Markux Tkadeii [1]. W. Baker B 1877 r.
BriepBble NoPoBHO onucan ux, B CBA3U C YeM B NiuTepary-
pe OHW W3BECTHbI KaK KUCTbI belikepa. 310 natonoruyeckoe
obpasoBaHue hopMUpyeTCs NpU XPOHUYECKOM BOCMaNeHUu
MKPOHOXHO-MOMyNepenoHyaTon Oypchl, pacnonoXeHHoM
B Me[ManbHON YacTh MOAKONIEHHOW SIMKM, C NOCefyoLmUM
€€ pacLUMpPeHUeM.

[ina ManouHBa3nBHOro NeyveHns kUCT beikepa pa3pabo-
TaHa TEXHOMNOMMS MHTEPCTULMANbHO Na3epHOM 0bnuTepaumy,
Liefb KOTOPOM — QOTOAECTPYKLMA CUHOBMANbLHOWM 0605104KM.
[naBHbIM (aKTOpOM, OMpefensWmUM rybuHy M cTeneHb
(OTOKOAryNAUMN CTEHKM KUCTBI, SBASETCA LNIUTENBHOCTb €€
KOHTaKTa C M3My4atoLLnM CBETOBOAOM [2].

OpHaKo HYKHO OTMETUTb TaKWe HeAOCTaTKU METoAa,
KaK orpaHnyeHme 06beMa KucT (10 MM3), NpUroaHbIX Ana 0bm-
Tepauwm, 1 ManonpencKasyeMocTb pacrpegeneHns GoTomH-
AYLIMPOBaHHbIX TEMIOBLIX N0Jel B 61onoruyeckux TkaHsx [3].
B 10 e BpeMs Habnoaenns A.U. HesopoTtuHa (2000) ceupe-
TENbCTBYIOT, YTO [UIUTENIbHOE MpSMOe nasepHoe 0byveHne
BronornyecKkmx TKaHen NPUMBOAUT K M3MEHEHUIO UX CBOWCTB,
YBEJIMYEHMIO PE3UCTEHTHOCTU K JIM30COMabHBIM MMApona-
3aM, YMeHbLLEHUI0 KOSMYecTBa TpoMboLMTapHbIX (aKTopoB
PpOCTa, 4TO 3aTArMBAET NPOLECC 3aXKMBNEHMA [4].

C uenbio MUHMMM3aLMK oTpuLaTeNbHbIX 3QHEKTOB na-
3€pPHOr0 M3MYYeHUs W YBENIMYEHUS BO3MOXHOCTEW MeTofa
PS4 aBTOPOB MPEeAJIOXUNIM MCMONb30BaTh YacTUYHO COXpa-
HEHHOE COLLEPXKUMOE KUCTbl MU BBELEHHbIE U3BHE BOLHbIE
pacTBOpbl MeCTHbIX aHecTeTUKoB. BogHas cpepa obnapaet
BbICOKOW TEMMOEMKOCTbI0 M BO3MOMXHOCTbH PaBHOMEPHO-
ro pacnpefeneHus Tenaa 3a CYET KOHBeKUMM [5], a Takxe
OrpaHU4MBaET HEKOHTpoNMpyeMylo (OTOAECTpyKuUMIO bu1o-
NOTUYECKUX TKaHeW MPAMBbIM J1a3epHbIM U3nydeHueM [6].
[lns onocpeoBaHHOW TepMOTEpanuM ONTUMAIbHO MPUMEHe-
HWe la3epHoOro n3nyyeHns aamHon 1,47—1,54 MKM, NOCKOMb-
Ky OHO Haubonee MosiHO NornoLlaeTcs BOAHOW cpeaon [7].

OuyeBMIHO, UTO KIIMHUYECKWIA pe3ynbTaT TaKoro TEMoBo-
ro BO3JECTBUS BO MHOMOM 3aBUCUT HE TOJTbKO OT U3MEHEHMS
TEMMepaTypbl B NPOLECCe HArpeBa, HO M OT TMMa Koarynm-
pyeMoii 6UOTKaHM, €€ CTPYKTYpbI U CTpoeHus. B nutepatype
obHapy)KeHo [L0CTaTOYHOE KONIMYEeCTBO paboT, onMchIBaLLMX
rucToMopdosornyeckoe cTpoeHne Kuctbl belkepa, Ho cBe-
LEHWS, NpefoCTaBNeHHbIE B HUX, HOCAT MPeUMYLLECTBEHHO
onmcaTesibHbIi XapaKTep 1 CO0BLLAT 0 MHOTOC/IONHOM CTpO-
€HWUM CTEHKM KUCTbI U TUMe e€ KpoBocHabxeHus [8, 9].

3HaunTeNbHbIA MHTEPEC NPEeLCTaBAAT paboThl Mo U3yye-
HWK KoarynaumoHHoro addeKTa npsMoro MHTepCTULMaNb-
HOrO J1a3epHOro 06sy4eHuUs Ha pasnuuHble Buonornyeckue
TKaHu [10, 11]. Ho uccnepoBaHus, oTpaxatoLume U3MeHeHus
TKaHelt KUCTbI belikepa NoA BO3LeNCTBMEM CBETOBOMO 06.1y-
UEHWS UK TEMJI0BOro BO3LENCTBUS, paHee He MPOBOAMIUC.
B 370l CBA3M NPUHATO peLLeHre NPOBECTU IKCTEPUMEHTab-
HOe OnMcaTeNlbHOe MCCNeAOoBaHUe rMCTOMOphONorMYecKuX
TEPMOUHAYLMPOBaHHBIX MOAUGUKALMIA CTEHKN KUCTbI.
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Lenb. BbisBUTb 1 0nmncaTb MUKPO- W YNIbTPacTPYKTYpHbIE
TEePMOMHAYLMPOBaHHbIE M3MEHEHUS CTEHKM KUCTbI belikepa
B 3aBUCHMOCTU OT NPOLOKUTENBHOCTV 0AHOHANPABIEHHOT0
paBHoMepHoro Harpesa npu 70 °C.

MATEPWUAJIbl U METOAbI

KpuTepueM BKIIHOYEHUS B WUCCef0BaHWE SBMACh Bbl-
AIBNEHHAA METOAO0M Y/bTPa3BYKOBOM AMArHOCTUKM MHOrO-
KamepHasi NOAKONeHHas KWCTa, coobLLaoLLascs ¢ MoaocTbIo
cyctaBa 06bEMOM He MeHee 10 cM?,

OcHogHble NpuYUHbI UCKJTIOYeHUS:

e O[IHOKAMepHOE CTPOEHWE KUCTI,

@€ He3HaunTeNbHbIN 06bEM (MeHee 10 cM1),

e 0TKa3 60/1bHOro OT y4acTus B UCCNEA0BAHUM.

IKCMEPUMEHT M3HAYaNbHO NJAHMPOBANCA KaK MUMOTHbINA
M WMen CBOEW LeNbl NIWWb NpeABapuTeNibHOE OnucaHue
CTPYKTYPHbIX U3MEHEHWI TKaHel KuCTbl belkepa npu TepMo-
Koarynsumu. B cBsi3an ¢ 3TUM KOHTPO/bHAA rpynna AU3anHoM
UccnefoBaHus He NpedycMOTPeHa, a CTaTUCTYecKas obpa-
BoTKa MaTepuana He NpoBOAMNACk.

Mpy BBINONHEHUM [AHHOTO 3KCMEPUMEHTANBHOMO UcChe-
[0BaHUA HEYKOCHUTENbHO CobMtofanach XenbCUHKCKas fAe-
Knapauus 1975 . n eé nepecMoTpeHHbIN BapuaHT 2013 1. [12].
Bce nauumeHTbl nopnucanM MHPOPMMPOBAHHOE Corjacue
Ha onepaTMBHOE JieYeHWe U yyacTue B WUCCNeA0BaTeNbCKON
paboTe, cyTb KOTOpOI Obina AoBefieHa B NMOHATHOW ANsA HUX
dopme. Dopmat pabotbl 0gobpeH pelweHneM JIoKanbHOMO
3Tnyeckoro Komuteta ®IBOY BO «YpanbcKkuit rocynapcTBeH-
HblIii MEVLIMHCKUIA YHUBEpPCUTET» MUHUCTEPCTBA 3ApaBo0X-
paHeHus Poccuiickon Qeaepaumm ot 18 anpens 2014 . N2 4,

PaboTa BbINoNHEHa Ha OMepauMOHHOM Martepuarne, no-
ny4eHHOM 0T 15 60MbHbIX, HAaXOAMBLUMXCA Ha JieYeHuu
B opToneamyeckoM oTaeneHnn [Tb N 36 r. Ekatepunbypra.
Mpu paboTe c CEKUMOHHBIM MaTepuanoM bbiin yuTeHbl Bee
TpeboBaHus PepepanbHoro 3akoHa ot 12.01.1996 N2 8-03
(ped. ot 03.07.2016, ¢ u3M. ot 19.12.2016) «0 norpebe-
HUM M NMOXOPOHHOM Aene» (C U3M. U Jon., BCTyM. B CUiy
¢ 01.01.2017) (c1. 5), a TakKe lpukasomM M3 P® N2179H
24.03.2016 «0 nopsnKe npoBeAeHUs NaToforo-aHaTOMUYe-
CKMX UCCref0BaHuit».

WHTaKTHble 0bpa3ubl 6MOTKaHel, nonyyeHHble B Xofe
MnaHoBbIX OMepauuii Mo NoBOAY yaaneHus KUCTbl belikepa,
Cpasy e nocie ucceyeHus 0bKnafbiBanu CTepuibHbIMU
xnonyatobyMaxHbiMU candeTkamu, NponuTaHHbLIMU uU3no-
NIOTMYECKUM pacTBOpOM. B TeueHue nepBoro 4 u3 Kampaoi
KMCTbI BbIN0 B3ATO MO 4 MOJHOCNOMHBIX Y4YacTKa € CTEHKH,
OZMH U3 KOTOPbIX (KOHTPOSbHBIN) norpyxanu B 10% pacTeop
HeliTpanbHoro GopManmHa, a ocTaBLumMecs 3 dparmeHTa (3Kc-
nepuMeHTasbHbIe) UCMOMb30BaNM ANS UCCAe0BaHUS.

KoHTakTHOE TennoBoe BO3aencTBME OCYLLECTBASAM C M0-
MOLLbIO CMeLManbHO CKOHCTPYMPOBAHHOIO TEPMOCTOMMKA,
paboyas NMoBepXHOCTb KOTOPOr0 paBHOMEPHO HarpeBanach
0o 70 °C. Boibop 3toro ypoBHs 06yC/ioBNEH TEM, YTO UMEH-
HO C HEro HauMHaeTCs HeobpaTUMasn Koarynaums KoanareHa,
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COCTaBJIALOLLIET0 OCHOBHYIO Maccy CTeHKU KucTbl berikepa [13].
TeMnepaTypa MoAdepxuBanacb Ha MOCTOSHHOM YpOBHe
npu nomoLum TepmocTara. 3ddeKT npuropaHns U HepaBHo-
MepHOCTb NpuneraHns BUOTKaHM K CTONIMKY YCTPaHAIMCh ny-
TEM HaHeceHWs Ha ero pabouyl MoBEPXHOCTb TOHKOIO CJIos
CUJIMKOHOBOrO Macna.

Ina dopMupoBaHus TepMOMHAYLUMPOBAHHBIX CTPYK-
TYPHbIX M3MEHEHUI BCe 3 3KCMEpUMEHTaNbHbIX (parMeHTa
CTEHKM KUCTbI belikepa nooyepeiHO 1 OAHOKPATHO NoMelLLa-
/M Ha OMMCaHHbIA Bbille TepMOCTONMK. C Lenblo U3ydyeHus
pa3BUTWA MpOLECCOB TEPMOMHAYLMPOBAHHOW Koarynsauum
MPOJOMKUTENBHOCT KOHTAKTa C HarpeBaTeNleM Kaxzaoro
(parMmeHTa pasnnyanach, coctaenss no 60, 120 m 180 ¢ B oT-
LenbHOI cepum 3KcnepuMeHTa. Cpasy e no 3aBepLUeHMM 3a-
MaHMPOBAHHOIO TEPMOBO3LENCTBUSA BCe PparMeHTbl CTEHKM
KUCTbI MOrpYKanu No oJHOMY B OTLeNbHblE GrakoHbl ¢ 10%
pacTBOPOM HeMTpanbHoro GopManuHa U Hampasnsin B ru-
cTonornyeckylo niabopatopuio o fanbHeLLero rucTonoru-
YecKOoro aHanusa.

[ing pyTMHHOrO CBETOOMTMYECKOTO TMUCTONOrUYECKOro
uccnenoBaHWa M3 Bcex 00pasLoB M3roTaBnMBaM No 3-4
MWUKPOCKOMUYECKUX Cpe3a TOMLUMHOM 5—7 MKM, KOTOpble
OKpaLLMBanM reMaTOKCUIMHOM U 303uHOM. [ucTonoruye-
CKYI0 MAEHTU(DUKALMIO COEAMHUTENBHOM TKaHW NpOBOAMIU
nocpeAcTBOM OKpacku npenapata no Bad Tu3oHy. [Mocne
OKpaLLMBaHMsS MUKpOMpenaparthl UcciefoBany nog, cBeTo-
BbIM MuKpockonoM Leica DM 2500 (Leica Microsystems,
Germany) ¢ BO3MOXHOCTbIO BblBOLA M300paXeHus Ha Mo-
HUTOp KOMMblOTEpa.

BnusHuMe npoueccoB TepMoKoarynauuM Ha YnbTpa-
CTPYKTYpPHOE CTPOEHME CTEHKW KuUcTbl belikepa oueHuBa-
SN NPU NOMOLUM 3MEKTPOHHOM MUKPOCKONMM 00pasLioB.
[lns yero U3 KaXAoro KOHTPOJILHOIO U 3KCMEPUMEHTANbHOMO
(parMeHTa TKaHel OCTPbIM CKanbMeneM OTCeKanu Kycouek
BHYTPEHHE BbICTUNIKM KuCTbl pa3mepoM 1,0x1,0 MM. Mate-
puan ¢uxcuposanm B 2% napadopmanbgeruge v 2,5% rny-
Tapanberuae Ha KakogunatHom bydepe (no KapHoeckoMy)
¢ 5% caxapo3on, 3aTeM foduKcupoBanu B 2% TeTpaoKcuze
0CMMsl, KOHTPaCcTMpOBa/M aLeTaToM ypaHa «B boke» U 3a-
nueanu B cMony Epon 812 (Sigma-Aldrich, USA).

YcKopeHHY0 MPOBOAKY MaTepuana BbINOSHAMM N0j, Aen-
CTBUEM MMKPOBOJIHOBOrO M3/yYeHUs C MPUMEHEHMEeM an-
napara HISTOS REM RAPID MICROWAVE HISTOPROCESSOR
(MILESTONE MEDICAL, USA) npu Temnepatype 37° 1 4acToTe
50 Hz. brnoku pe3sanu Ha ynbTpamukpotoMe PowerTome PT
FL (RMC Boeckeler, Germany). [onyToHKue cpe3bl TOSLLMHOM
900 HM € 3noKcuaHbIX 6510KOB OKPALLMBANM TOMTYMAMHOBLIM
CUHUM C fobaBneHneM 1% Oypbl. YNbTpaToHKME cpesbl ToN-
LmMHoi 60 HM KOHTpacTMpoBanm no MeTony PeliHonbAca ypa-
HWNaLeTaToOM M LUMTPaTOM CBMHLLA.

Mocne TaKkoW cneumanbHoi 0bpaboTkyu npenapata ero
CETKU M3yYanu B CKaHMPYHOLLEM 3MEKTPOHHOM MUKpOCKOMe
AURIGA FIB-SEM workstation ¢ STEM petekTopom B auana-
30He yBennyenns 1200-50000 («Carl Zeiss & MT», Germany),
COrNacHo METOAMKE, OMUCAHHOM aBTopaMu.
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PE3YJIbTATHI

Mpu ructomMopdonornyeckoM uccnefoBaHum Bbi1o Bbl-
SIBMIEHO, YTO CTEHKa KUCTbI beiikepa ycTpoeHa aHanoruyHo
MKPOHOXHO-MOoMynepenoHyaToi bypce, npu 3TOM UMENUChb
MPU3HaKKM CKIepo3a, a B pAfe CiyyaeB — CNaboBbipayeH-
Has nuMdounTapHas UHGUALTpauuma (puc. 1, 2). B ctpoeHum
CTEHKM KUCTbI YETKO BbIAENANNCH 2 CNOS:

*  BHYTPEHHWUN — CUHOBUaNbHbIN (NPeACTaBNEHHBIN Ch-

HOBWabHBIMU KITETKaMu),
e HapyXHbn — GUOPO3HLIN Croi (MpeLCcTaBEHHbIN
MA0THON HEOOPMIEHHON COEANHUTENBHOM TKaHbHO).

KneTouHbI cocTaB CTEHKM KUCTbI BbiN NpeacTaBneH ¢u-
bpounTamm, Makpodaramm, ofHOKaneNbHbIMM afunoumTa-
MU 1 uMboumnTamu. B 0boux cnosx BbISBNEHbI € AUHWNYHBIE
KpOBEHOCHble cocyabl (B OCHOBHOM Kanunnspbl). InekTpo-
HOrpaMMbl A€MOHCTPUPOBANM UCYEPYEHHBIE KOJJIareHOBbIE
BOJIOKHA B 060MX CosiX CTeHKY KUCTbl. KneTku ¢mbpouunTos/
(unbpobnactoB pacrnonaranucb MeXay MHOrOYMCIEHHBIMH
KMPOBLIMU KNETKaMu, UMenn cnabopassuTble OpraHensbl,
MHOTOYMCIEHHbIe OTPOCTKU (puc. 3).

MMcToMopdonormyeckue U3MeHeHUs TKAHEN CTEHKU Ku-
cTbl belikepa ObinM OLlEHEHbI B 3aBUCMMOCTU OT AJUTENb-
HOCTM O[HOCTOPOHHEr0 KOHTaKTa ¢ HarpeTbiM Ao 70° Tep-
MOCTO/IMKOM. Bo dparMeHTax c 3Kcmosuumen Tennosoro
Bo3gencteust 60 ¢ popMUpoBannCb NPU3HAKM TEPMUYECKOTO
MOBPEXAEHNS NMOBEPXHOCTHO PACMONOKEHHbIX KOareHo-
BbIX BOJIOKOH (MBPO3HOr0 Cnos, MpW 3TOM CMHOBMASbHbIN
CIION He AEeMOHCTPUPOBaN NPU3HAKOB MOBPEXAEHUA HA U-
CTONOTMYECKOM YpoBHe (puc. 4). Npu nccnepoBaHum ¢ nomo-
LLIbK 37IEKTPOHHOrO MMKPOCKONa 0TMeYanach cnabas Bakyo-
nu3aums umtonnasmel pubpobnacTos, 6e3 NOBPeXAEHNUN UX
MeMbpaH, OpraHoMaoB 1 saep KNeTok (puc. 5).

Mpu rucToNOrMYECKOM UCCNeA0BaHUN TKaHEN KUCTbI Mo-
cne 120-c TepMoBO3aeiACTBUSA Dbi 06HAPYXEHbI NpU3HAKK
TEPMUYECKOr0 MOBPEXAEHUS KIIETOK CMHOBMANBHOIO CIOS,
a TaKKe MOANeXaluux KOMlareHoBbIX BOSIOKOH (Mbpo3Ho-
ro cnos. 3NeKTPOHHO-MUKPOCKOMMUYECKOe WCCNeA0BaHNe
MoKasano, YTo MHOrMe KosnareHoble BosiokHa (70-90%)
MOTEPSANN UCHEPYEHHOCTb M YNOPALOYEHHOCTb OpPUEHTALMM,
0TMeYanmncb NpPU3HaKW JecTpyKuum MembpaH pubpobnactos
¥ NPU3HAKV ALEPHOM0 MUKHO3a.

Mpu Tepmuueckon akcnosvumm B 180 ¢ ructonornyeckoe
uccnefoBaHWe NEMOHCTPUPOBAN0 MpU3HaKU HeobpaTUMbIX
MOBPEXAEHWNA, LOCTUralLWmMX cepeamnHbl prbpo3Horo cros
CTEHKM KUCTbI (pUc. 6). Ha 3neKTpOHHO-MUKPOCKOMNYECKOM
YPOBHe OnpeLensnuch Npu3HaKky rnyboKoi fe3opraHn3aLmum
KOJIareHoBbIX BOJIOKOH CTEHKU KUCTbI — BCE KOMJIareHoBbIE
BOJIOKHA NOTEPSUIM UCYEPYEHHOCTb W YNOpSALOYEHHOCTb OpU-
eHTaunu. Onpegensnucb eauHUYHble GMbpobnacTel ¢ Npu-
3HaKaMW BaKyo/M3aLuK, NIULIEHHbIE OTPOCTKOB U OpraHen
(puc. 7).
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Puc. 1. Cpe3 cTeHkm Kuctbl betikepa (T-3, x100). A — atpoduy-  Puc. 4. CreHka kucTbl beltkepa nocne 60-c Harpesa (x400, -3).

HbIV CUHOBMaNbHbIN co. B — dubpo3HbIf croi. TepMuyecKoe NoBpexaeHNe KonnareHoBbIX BOSIOKOH NOBEPXHOCT-
Fig. 1. A section of the wall of the Baker cyst (G-E, x100).  Hbix oTenoB ¢ubpo3Horo cnos. CoxpaHHbI CUHOBUAMbHBIN CIOW.
A - atrophic synovial layer. B - fibrous layer. Fig. 4. Baker's cyst wall after 60 s of thermal exposure (x400,

G-E). Thermal damage to collagen fibers of the superficial sections
of the fibrous layer. The synovial layer was preserved.

Puc. 2. Cpes cteHku KucTbl beitkepa (MukpodyKcvHoM no BaH  Puc. 5. 3nekTpoHorpamMma cTeHKu KucTbl bevikepa nocne 60-c Ha-

3oy, x100). BugHo obunve napannenbHo OpUEHTMPOBaHHbIX  rpeBa. KonnareHoBble BOOKHA YacTuyHo (50%) notepsanu ucuep-

KOJN/areHoBbIX BOJIOKOH. YEHHOCTb, 3HaYMTENbHO HabyX/u, YacTUYHO paspyLueHbl. Paspy-

Fig. 2. A section of the wall of the Baker’s cyst (picrofuchsin  weHue opraHenn ¢ubpobnactos, notepsA OTPOCTKOB.

according to Van Gieson, x100). An abundance of parallel-oriented  Fig. 5. Electron diffraction pattern of Baker's cyst wall after 60 s

collagen fibers is shown. of thermal exposure. Collagen fibers partially (50%) lost their stria-
tion, significantly swelled, and were partially destroyed. Destruc-
tion of fibroblast organelles and loss of processes were evident.

Puc. 3. 3nektpoHorpamMMa KucTbl beilkepa. BugHbl unTakTHble  Puc. 6. CTeHka kucTbl beiikepa nocne 180-c Harpesa (x400, I'-3).
KonnareHoBble BOMIOKHA C McuepyeHHocTblo. O6HapymmBaloTcA  TepMuyeckan [ecTpyKUMA CUHOBMANbHOMO oA U ry6oKo pac-
Kanunnsapbl ¢ 3pUTPOLMTOM B NPOCBETE. MONOMKEHHbIX KOMNareHoBbIX BOJIOKOH (pMBPO3HOro Crlos.

Fig. 3. An electronogram of Baker's cyst. Intact collagen fibers  Fig. 6. Baker’s cyst wall after 180 s of thermal exposure (x400,
with striation are visible. Capillaries with erythrocytes in the lu-  G-E). Thermal destruction of the synovial layer and deeply located
men are found. collagen fibers of the fibrous layer were evident.
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EHT=2600kV  Signal A= STEM
WD= 30mm STEM Seg. Mode = Off
STEM Gain=High STEM Q1 = Normal

Aperture Size = 30.00 ym
Collector Blas= 300V System Vacuum = 1.17¢005 mb:

Date :11 Jan 201}

STEMQ2=0f STEMQ3=0N

Puc. 7. 3nekTpoHorpaMMa cTeHKu Kuctbl beltkepa nocne 180 ¢
HarpeBa. [1ofHaA [eCTPYKUMA KonnareHoBbIX BONIOKOH: NOTEpPA 1C-
yepyeHHOCTU U HabyxaHue. 0bunue benkosoro aebpuca.

Fig. 7. Electron diffraction pattern of the Baker's cyst wall after 180 s
of thermal exposure. Collagen fibers were destroyed, and loss of
striation and swelling were evident. Protein debris was abundant.

OBCYHAEHUE

WccnepoBanus, nposeaéHHble JI.I. HypbynatoBoii
(2010) npu M3y4eHUM HOpPMasbHO aHTMOAPXUTEKTOHUKM CU-
HOBManbHbIX BYpC KONEHHOTO CycTaBa, A0Ka3au, YTo Kpo-
BEHOCHbIE COCY/bl B CTEHKE UKPOHOXHO-MONYNepenoHYaToil
CYMKM 06pa3yloT 2 ceT: NOBEPXHOCTHYIO U ryboKyto [14, 15].
370 COBNajaeT C HawMMKU HabnwLeHWUsAMM M NO3BONSET
MPeAnosoXnTb, 4T KUCTa belikepa coxpaHseT TOT e Tun
KPOBOCHAOXEHMSA, YTO W HEM3MEHEHHAs WKPOHOXKHO-NOJy-
nepenoHyatas bypca [16].

BbINOAHEHHBIN 3KCMepUMEHT MO3BONSET MPeAnoN0KMTb,
YT A5 AOCTVIKEHUS! KIMHUYECKU 3HQUMMOr0 pe3ynbTata Tep-
MoTepanuu KucTbl belikepa HeobxomyMMo pacnpocTpaHeHue
30HbI HeobpaTUMOIA Koarynsaumm 3a cepeamnHy ¢mbpo3Horo cros
CTEHKY KUCTbI. 3T B CBOKO O4ePe/ib rapaHTUpYeT NOBPEXLEHUE
KanunnspHoi cetn, obecneuusatoLLeit TpoguKy u nponamde-
paLmio CMHOBMOLMTOB. [1pn 3TOM TOTasbHOM Koarynsumu BCei
TOJLLM WM CKBO3HOIO MOBPEXAEHWUA CTEHKW KUCTbI belkepa
Mbl He Habnloaanu Hu1 pasy B TEYEHWe BCEro 3KCMEPUMEHTA.

BbiaBuHYTas runotesa cooTBETCTBYET NapafuUrMe aHano-
TMYHBIX MCCNEL0BaHNI KOArynsaLmm KUCT UHBIX JIOKanW3aLmii
[17-21]. B T0 e BpeMs JIOrMYHO NPEAMOSIONKUTb, YTO CO-
XpaHeHue COCYAMCTON CeTU HapyxHoro ¢ubposHoro cnos
npeaoTBpaTUT GOPMUPOBaHME BNAXKHOIO HEKPO3a Mpu Npo-
Liecce HeobpatuMoro cMopLuymBaHms (shrinkage) cTeHKu ¢ no-
cnepyloLLeii 06nuTepaLyen NoaoCTM KUCTBI.

MpoBefEHHOE HaMM McCe0BaHNE HOCUT MUMOTHBINA Xa-
pakTep. McTomMopdonormyeckoe nccnefoBaHue 06pasLoB
CTEHKY KUCTbI HOCWIO UCKITIOUUTESNTBHO Ka4eCTBEHHBIN XapaK-
Tep, 4TO CBA3aHO C MasbiM KONMYeCTBOM 06pa3LoB, a TaKKe
C OTCYTCTBUEM YHUGDULIMPOBAHHBIX MOPOMETPUYECKMX LUKAN
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ANS KONMYECTBEHHON OLIEHKU CTEMEHW TePMMYECKOro no-
BPEXAEHUA CUHOBMSA. B CBA3W € 3TMM Npu CBETOONTUYECKOM
W 3N1eKTPOHOMMUKPOCKONUYECKOM WUCCNeL0BaHNAX Mbl QUK-
CMPOBaNM TOMbKO SBHbE MOP(ONOrMYECcKUe WU3MeHeHMs
CTEHKM KUCTbI, UTHOPUPYS MOTEHLMaNbHO-apTepuumanbHble
MpWU3HaKK, a OLEHKa NpenapaToB NPOBOAMNAC ABYMSA Bpa-
Yamu-MopdonoramMu He3aBUCUMO Jpyr oT Apyra (NoKasaTeb
% Mop(0oNoruiecKoro cornacua Ans Kaxaoro U3 uccnepo-
BaHHbIX Npu3HaKoB cocTansn 91-100%).

Kpome TOro, AocToBEpHOE KOMMYECTBEHHOE BbIpaXEHUe
rNy6MHBI KOAryNSLUMOHHBIX M3MEHEHWU HaBpsd, SN NpeacTaB-
NSETCA BO3MOXKHBIM, MOCKONbKY 00bEM 0bpasLia, TpaHcdop-
MMPOBaHHOIO Moj, BO3AENCTBMEM Tensa, NpeLcTaBnseT coboi
Pe3ynbTUpYIOLLY0 NepeMeHHy0 BONbLLOM YMCa B3auMopeii-
CTBYIOLLMX W MJI0XO Y4MTBIBaEMbIX MapameTpoB (MJI0THOCTH yra-
KOBKM Npenapata, BefMYMHbI, MPUHLMMOB NMPOCTPAHCTBEHHOM
OpraHu3aumMn [pyrux CTPYKTYPHbIX COCTaBMAIOLMX Mpenapata
W VUX MPOCTPaAHCTBEHHOW OPUEHTMPOBKY B NapaduHOBOM b10Ke).

3ARJTIOYEHUE

Ecm npu 60-c 3KCnO3WUMM TEPMMYECKOr0 BO3AENCTBUS
He 0TMeYasnoch NOBPEXEHWSA [aKe CUHOBUANIBHOMO Crosl, TO Mo-
cne 180 c Harpea 30Ha HeobpaTUMOiA KoarynaUmmM y3Ke [OCTU-
rana MUKpOCOCY0B CTEHKW KUCTbI U cepefnHbl € hrbpo3Horo
cnos. MonyyeHHble pe3yNibTaTbl CBETOOMTUHECKOTO U ANIEKTPOHHO-
MVKPOCKOMUYECKOr0 MCCNefjoBaHUs (parMeHTOB CTEHKU KUCTBI
Beiikepa AeMOHCTPUPOBaM MpU3HaKK1 TEPMUYECKOI Koarynsaumum
Pas/nyHO BbIPAYKEHHOCTW W FybMHbI pacrpoCcTpaHeHus, KOTo-
pble KOPPENMPOBaNM C NPOACIKUTENBHOCTBIO HarpeBa. KoHTaKT
C TennoHocuteneM, HarpetbiM Ao 70 °C B Teuenvie 180 ¢, He npu-
BOJMT K CKBO3HOMY NOBPEXEHUIO CTEHKU KUCTDI.

B pesynbrate Hallero uccnefoBaHWUs KaueCTBEHHbIMM
TUCTONOMMYECKUMN METOAAMWU HaM y[anocb yCTaHOBUTb —
3aBMCUMOCTb NyBMHBI TEPMUUYECKOTO MOBPEXAEHUS CTEHKM
KUCTbI OT ANUTENTBHOCTM 3KCMO3MLIMK NOBpeXAaloLLero hax-
TOpa, YTO CO3AaET basy Ansa nocnefytLwmx UccnesoBaHUN.
B uactHocTH, npencTaBnsieTcA NEpCNeKTUBHLIM Ucceno-
BaTb 3KCMo3uumio TepMmuyeckoro daktopa (70 °C) B Teve-
Hue 180 ¢ Ha bonblueM KonuuecTe eauHUL HabmofeHus
C cobniofeHneM efuHOro CTaHAapTa OpUEeHTaLuW MaTepua-
na B napadumHoBbIX BIOKax ¢ UCMO/b30BaHMEM MOAYKOAMYE-
CTBEHHBIX BU3yaNbHO-aHaIoroBbIX LUKaJ.

A0MO/HATENbHAA UHOOPMALUA /
ADDITIONAL INFO

WUcTouHnk ¢uHaHcmpoBaHuA. Pe3ynbTaThl ABAAKOTCA YacTbio
HNOKP, npodvHaHcpoBaHHOM M3 CpeacTB rpaHTa no nporpamme
«CtapT», BblgaHHoro OI'BY «DoHp comencTemnA pasBUTMID Manbix
dopM NpeanpuATUIA B Hay4HO-TeXHUYecKomn chepe» (DoHa copen-
CTBUA MHHOBALMAM).

KoHpnuKT uHTepecoB. ABTOpbI [eKNapupyloT OTCYTCTBUE ABHbIX
1 MOTeHUMANbHBIX KOHPSIMKTOB MHTEPECOB, CBA3aHHbIX C MybaMKa-
LIMEen HaCTOALLeN CTaTby.




OPUTHAJTBHBIE MCCIELOBAHIA

Brnap aBTopoB. Bce aBTopbl noATBEpHAAIOT COOTBETCTBME CBOEMO
aBTOPCTBA MerayHapoaHbIM Kputepuam ICMJE (Bce aBTopbl BHECTN
CYLLeCTBEHHbIN BKNMaf B pa3paboTKy KOHLeNuUuu, npoBeaeHue mc-
CNejoBaHWA 1 NOArOTOBKY CTaTby, MPOUIV 1 0A06PMAN GYHAMBHYI0
BEpCUIo nepeq nybnmnKaumen).

BbnaropapHocTu. ABTOpbI BblparkaloT CBOK WCKPeHHIOW 6naro-
[apHOCTb KOMNeKTMBY opToneamnyeckoro otaenedna MAY b N°36
«TpaBMartosoruyeckas» r. EkatepuHbypr v IMYHO ero pykoBoau-
TeN O.M.H., Bpady Bbiclel Kateropum Ctonbukosy C.A. 3a He-
OLieHMMYI0 MoMoLLb B chope MaTepuana, NOArOTOBKe MaTepuana
K MCCnenoBaHuio M BecbMa LieHHbIe MPaKTUYeCKMe peKoMeHOaLmm.
Funding source. The results are part of the R&D funded by the grant
under the Start Program issued by the Federal State Budgetary In-
stitution “Fund for Assistance to the Development of Small Forms

CMUCOK JIUTEPATYPbHI

1. Hayashi D., Roemer F.W., Bhina Z., Kwoh C.K., Hannon M.J,,
Moore C., Guermaz A. Longitudinal assessment of cyst-like lesions
of the knee and their relation to radiographic osteoarthritis and
MRI-detected effusion and synovitis in patients with knee pain //
Arthritis research & therapy. 2010. Vol. 12. N°. 5. P. R172. doi:
10.1186/ar3132

2. Yephagbes C.A., YepHookos AW, Hunakos A.B., Kopobosa H.I0.
Mcnonb3oBaHWe ybTPa3ByKOBOrO MeTofa A KOHTPOMA BbINoA-
HEHWA WHTEPBEHLIMOHHON N1a3epHoi obnnTepaumm K1cTbl belikepa
W OLIEHKM ee BAMKanLLMX pe3ynbTatoB // Pagvonorna-npaktuka.
2015. Ne 3. C. 24-26.

3. Tse 0O, Pinnau R., Siedow N. Identification of temperature-
dependent parameters in laser-interstitial thermotherapy //
Mathematical Models and Methods in Applied Sciences. 2012.
Vol. 22, Ne 09. P. 1250019. doi: 10.1142/S0218202512500194

4. HesopoTwH A.W. BeeneHue B nasepHyio xvpypruio: YuebHoe no-
cobue. CM6:. CnewJIuT, 2000. 175 c.

5. YyagHosckun BM., HOcynos B.W., Obigbikud AB., v gp. Jlaze-
POVHOYLIMPOBaHHOE KWMEeHWe BUOMOTUYECKMX HWUOKOCTEN B Me-
OWUMHCKMX TexHonormaAx // KeaHToBas anektpoHuka. 2017. T. 47,
N 4. C. 361-370.

6. Envceenro B.JA. OcobeHHOCTV 3arMBNEHWA Na3epHbix paH //
JlazepHada MegmumHa. 2011.T. 15, N° 2. C. 24-24.

7. Coronos AJ1, Yoon AA., Bepbuukan I.0., MuHaes B.I1., Hu-
i KM. CpaBHuTenbHaA oOueHKa npoLeccoB Grbpo3vpoBaHuA
BeHbl NOC/e N1a3epHO KoarynAaLuMmu C NpUMEHEHWEM W3MyYeHnA ¢
DvHamu BonH 1, 56 m 0, 97 MKM B 3KcnepumenTe // JlasepHan
meaumumHa. 2009. T. 13, N2 4. C. 32-36.

8. Adler CP. Bone diseases: macroscopic, histological,
and radiological diagnosis of structural changes in the
skeleton // Springer Science & Business Media, 2013.
doi: 10.1016/s0720-048x(00)00246-1

9. Herman AM., Marzo JM. Popliteal cysts: a current
review // Orthopedics. 2014. Vol. 37, N® 8. P. e678-e684.
doi: 10.3928/01477447-20140728-52

10. Missios S., Bekelis K., Barnett G. H. Renaissance of laser
interstitial thermal ablation // Neurosurgical focus. 2015. Vol. 38,
N® 3. P. E13. doi: 10.3171/2014.12.FOCUS14762

11. Saccomandi P., Schena E., Caponero MA, et al. Theoretical
analysis and experimental evaluation of laser-induced interstitial

Tom 158 (6) 2020

DOl https://doi.org/10.17816/1026-3543-2020-158-6-151-159

Mopdonorus

of Enterprises in the Scientific and Technical Sphere” (Innovation
Promation Fund)

Competing interests. The authors declare that they have no com-
peting interests.

Author contributions. All authors confirm the compliance of their
authorship, according to the international ICMJE criteria. All authors
made a substantial contribution to the conception of the work, ac-
quisition, analysis, interpretation of data for the work, drafting and
revising the work, and final approval of the version to be published.
Acknowledgments. The authors sincerely thank the staff of the Orthope-
dic Department of MAU GB No. 36 “Traumatological,” Yekaterinburg, and
specifically to its Head, MD, doctor of the highest category, Stolbikov S.A.
for the invaluable assistance in collecting material, preparing mate-
rial for the study, and valuable practical recommendations.

thermotherapy in ex vivo porcine pancreas // IEEE Transactions
on biomedical engineering. 2012. Vol. 59, N¢ 10. P. 2958-64. doi:
10.1109/TBME.2012.2210895

12. World Medical Association et al. World Medical Association
Declaration of Helsinki: ethical principles for medical research
involving human subjects // Jama. 2013. Vol. 310, N° 20. P. 2191-94.
13. YepHagbes C.A., ApetnHckun B.B., Cvsrkosa H.M., n gp. Kano-
PUMETPUYECKOE WCChejoBaHWe BUOTKaHW KucTsl belkepa // Buo-
dm3mka. 2018. T. 63, N2 6. C. 1221-25.

14. Hypbynatosa J1.I', Baranosa B.LU. KposeHocHoe MuKpoump-
KYNATOPHOE PYCO CTEHOK CMHOBMaNbHbIX CYMOK KOMEHHOMO Cy-
cTaBa // MefMUMHCKMI BecTHWK balukoptocTaHa. 2010. T. 5, N° 5.
C. 117-120.

15. Traistaru R., Popescu R., Gruia C., Rogoveanu 0. A complex
assessment of patients with knee osteoarthritis and Baker's cyst:
observational study // Rom J Morphol Embryol. 2013. Vol. 54,
N 3. P. 593-601.

16. HypbynatoBa J1.I. Penbed noBepxHOCTV W CTPOEHME MUKpO-
LIMPKYNATOPHOT O pycra CMHOBMAMbHOM MeMbpPaHbl OKOMOCYCTaBHbIX
CMHOBWManbHbIX CYMOK KoneHHoro cyctasa // Mopdonorua. 2010.
T.137,N° 4. C. 144,

17. Opnos O.I. Xvpyprudeckoe neyeHMe MPOCTbIX KWCT MeYeHn ¢
1Ccnonb3oBaHMeM MuHupoctyna // CoBpemeHHble TexHoMorum B
meauumHe. 2010.T. 1, N 2. C. 38-39.

18. Yong-zhong I, Ming-xing L.I., Wang Tao, et al. Efficacy and safety
of alcohol sclerotherapy involving single-session multiple injections
to treat simple renal cysts: a multicenter, prospective, randomized,
controlled trial // Chinese medical journal. 2013. Vol. 126, N° 5.
P. 803-807. doi: 10.3760/cma.j.issn.0366-6999.20122482

19.Qu H., Dong J., Wang Y., et al. Treatment of Popliteal Cyst
through Radiofrequency Thermocoagulation under Ultrasound
Guidance // Pain Studies and Treatment. 2021. Vol. 9, N°. 2. P. 7-15.
doi: 4236/pst.2021.92002

20. Moris M, Atar M, Kadayifci A, et al. Thermal ablation of pancreatic
cyst with a prototype endoscopic ultrasound capable radiofrequency
needle device: A pilot feasibility study // Endosc Ultrasound. 2017.
Vol. 6, N° 2. P. 123-130. doi: 10.4103/eus.eus_6_17

21. Anselmetti G.C., Marras M. RF for Treatments of Benign Lesions.
In: Marcia S., Saba L. (eds) Radiofrequency Treatments on the Spine.
Springer, Cham. 2017. doi: 10.1007/978-3-319-41462-1_10

157



158

ORIGINAL STUDY ARTICLES

REFERENCES

1. Hayashi D, Roemer FW, Dhina Z, et al. Longitudinal assessment
of cyst-like lesions of the knee and their relation to radiographic
osteoarthritis and MRI-detected effusion and synovitis in patients
with knee pain. Arthritis research & therapy. 2010;12(5):R172. doi:
10.1186/ar3132

2. Chernyad'ev SA, Chernookov Al, Zhilyakov AV, et al. The use of
the ultrasound method to monitor the implementation of interven-
tional laser obliteration of Baker's cyst and evaluate its immediate
results. Radiologiya-praktika. 2015;3:24-26. (In Russ).

3. Tse0, Pinnau R, Siedow N. Identification of temperature-depen-
dent parameters in laser-interstitial thermotherapy. Mathematical
Models and Methods in Applied Sciences. 2012;22(9):1250019. doi:
10.1142/S0218202512500194

4. Nevorotin Al. Introduction to Laser Surgery: A Training Manual.
SPh:. SpetsLit, 2000. 175 p. (In Russ).

5. Chudnovskii VM, Yusupov VI, Dydykin AV, et al. Laser-induced
bailing of hiological fluids in medical technology. Kvantovaya elek-
tronika. 2017;47(4):361-370. (In Russ).

6. Eliseenko VI. Features of the healing of laser wounds. Lasernya
Medicina. 2011;15(2):24-24. (In Russ).

7. Sokolov AL, Udod AA, Verbitskaya GO, et al. Comparative evalu-
ation of vein fibrosis after laser coagulation using radiation with
wavelengths of 1, 56 and 0, 97 microns in the experiment. Lazer-
naya meditsina. 2009;13(4):32-36. (In Russ).

8. Adler CP. Bone diseases: macroscopic, histological, and radiologi-
cal diagnosis of structural changes in the skeleton. Springer Science &
Business Media. 2013. doi: 10.1016/s0720-048x(00)00246-1

9. Herman AM, Marzo JM. Popliteal cysts: a current review. Ortho-
pedics. 2014;37(8):e678-e684. doi: 10.3928/01477447-20140728-52
10. Missios S, Bekelis K, Barnett GH. Renaissance of laser inter-
stitial thermal ablation. Neurosurgical focus. 2015;38(3):E13. doi:
10.3171/2014.12.FOCUS 14762

11. Saccomandi P, Schena E, Caponero MA, et al. Theoreti-
cal analysis and experimental evaluation of laser-induced in-

Vol. 158 (6) 2020

DOl https://doi.org/10.17816/1026-3543-2020-158-6-151-159

Morphology

terstitial thermotherapy in ex vivo porcine pancreas. |EEE
Transactions on biomedical engineering. 2012;59(10):2958-64.
doi: 10.1109/TBME.2012.2210895

12. World Medical Association Declaration of Helsinki: ethical
principles for medical research involving human subjects. Jama.
2013;310(20):2191-94.

13. Chernyadev SA, Aretinsky VB, Sivkova NI, et al. Calorimetric
study of hiotissue of Baker's cyst. Biofizika. 2018;63(6):1221-25.
14. Nurbulatova LG, Vagapova VSh. Circulatory microvasculature of
the walls of the synovial bags of the knee joint. Meditsinskii vestnik
Bashkortostana. 2010;5(5):117-120. (In Russ).

15. Traistaru R., Popescu R,, Gruia C., et al. A complex assessment
of patients with knee osteoarthritis and Baker'’s cyst: observational
study. Rom J Morphol Embryol. 2013;54(3):593-601.

16. Nurbulatova LG. Surface relief and structure of the microvascu-
lature of the synovial membrane of the periarticular synovial bags of
the knee joint. Morfologiya. 2010;137(4):144. (In Russ).

17. Orlov OG. Surgical treatment of simple liver cysts using mini-ac-
cess. Sovremennye tehnologii v medicine. 2010:1(2):38-39 (In Russ).
18. Yong-zhong |, Ming-xing LI, Wang Tao, et al. Efficacy and safety
of alcohol sclerotherapy involving single-session multiple injections
to treat simple renal cysts: a multicenter, prospective, randomized,
controlled trial. Chinese medical journal. 2013;126(5):803-807. doi:
10.3760/cma.j.issn.0366-6999.20122482

19. Qu H, Dong J, Wang Y, et al. Treatment of Popliteal Cyst through
Radiofrequency Thermocoagulation under Ultrasound Guidance. Pain
Studies and Treatment. 2021;9(2):7-15. doi: 10.4236/pst.2021.92002
20. Moris M, Atar M, Kadayifci A, et al. Thermal ablation of pancre-
atic cyst with a prototype endoscopic ultrasound capable radiofre-
quency needle device: A pilot feasibility study. Endosc Ultrasound.
2017;6(2):123-130. doi: 10.4103/eus.eus_6_17

21. Anselmetti GC, Marras M. RF for Treatments of Benign Lesions.
In: Marcia S., Saba L. (eds) Radiofrequency Treatments on the Spine.
Springer, Cham. 2017. doi: 10.1007/978-3-319-41462-1_10




OPUTHAJTBHBIE MCCIELOBAHIA

0b ABTOPAX

*Hunaros Auppeii BuktopoBuY, K.M.H.;

agpec: 620057, Poccuiickaa Oegepaums, r. EkatepuHbypr, Kpac-
HoQnoTLeB, 47, 44;

ORCID: https://orcid.org/0000-0003-1261-3712;

eLibrary SPIN: 2275-0696;

e-mail: doctor-zhilyakov@rambler.ru

Yepuapgbes Cepreii AnekcaHapoBuY, 4.M.H., Npod.;
ORCID: https://orcid.org/0000-0003-4207-1862;
eLibrary SPIN: 6815-7963;

e-mail: chsa-surg@mail.ru

KupwwuHa Onbra BnagumupoBHa, A.M.H,;
eLibrary SPIN: 541003;
e-mail: KirshinaOV@mail.ru

MepsepneBa CBetnaHa l0pbeBHa, B.H.C;
ORCID: https://orcid.org/0000-0002-0691-7579;
eLibrary SPIN: 6168-7255;

e-mail: medvedeva-ran@yandex.ru

Kopo6oga HatanbA l0pbeBHa, K.M.H.;

ORCID: https://orcid.org/0000-0002-8523-912X;
eLibrary SPIN: 8945-5570;

e-mail: olvin.phlebolog@mail.ru

CuBkoBa Hapexpa MBaHoBHa, K.CH.;

ORCID: https://orcid.org/0000-0002-6331-0124;
eLibrary SPIN:1835-8921;

e-mail: Letica@mail.ru

Mopo3s 'ne6 AnekcaHapoBUY, aCCUCTEHT;
ORCID: https://orcid.org/0000-0003-1766-8608;
eLibrary SPIN: 4124-3282;

e-mail: GAMoroz@mail.ru

* ABTOp, OTBETCTBEHHBIN 3a nepenycky / Corresponding author

Tom 158 (6) 2020

DOl https://doi.org/10.17816/1026-3543-2020-158-6-151-159

MD, Dr. Sci. (Med.)

Mopdonorus

AUTHORS INFO

*Andrey V. Zhilyakov, MD, Cand. Sci. (Med.);

address: 47, 44, Krasnoflotsev st., Yekaterinburg, 620057, Russia;
ORCID: https://orcid.org/0000-0003-1261-3712;

eLibrary SPIN: 2275-0696;

e-mail: doctor-zhilyakov@rambler.ru

Sergey A. Chernyadyev, MD, Dr. Sci. (Med.), Professor;
ORCID: https://orcid.org/0000-0003-4207-1862;
eLibrary SPIN: 6815-7963;

e-mail: chsa-surg@mail.ru

Olga V. Kirshina, MD, Dr. Sci. (Med.);
eLibrary SPIN: 541003;
e-mail: KirshinaOV@mail.ru

Svetlana Y. Medvedeva, Senior Researcher;
ORCID: https://orcid.org/0000-0002-0691-7579;
eLibrary SPIN: 6168-7255;

e-mail: medvedeva-ran@yandex.ru

Natalya Y. Korobova, MD, Cand. Sci. (Med.);
ORCID: https://orcid.org/0000-0002-8523-912X;
eLibrary SPIN: 8945-5570;

e-mail: olvin.phlebolog@mail.ru

Nadezhda I. Sivkova, Ph.D;

ORCID: https://orcid.org/0000-0002-6331-0124;
eLibrary SPIN: 1835-8921;

e-mail: Letica@mail.ru

Gleb A. Moroz, MD, Assistant;

ORCID: https://orcid.org/0000-0003-1766-8608;
eLibrary SPIN: 4124-3282;

e-mail: GAMoroz@mail.ru

159



