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CPABHUTEJIbHBIN AHAJIN3 MTPOIIECCOB 3AKUBJIEHUSI XUPYPTHUECKHNX
PAH ITPU UCITOJIb30BAHUU PA3JIMYHBIX BUJIOB PAJITMOYACTOTHBIX
PEXXYIIUX YCTPOMCTB U METAJUIMUECKOI'O CKAJIBITEJIS
1B.A.CTy1'II/IH, ro. CmupHOBa, HE. Mantyposa, 1E.H.XOMﬂKOBa, 2M.I[.l'[onlzllaozxal,
’E.A.Koran, 'TOY BIIO Poccuiickuii roCyAapCTBEHHBIM MEIUIIMHCKUN yHUBEpCUTET Poc3apasa
(pexrop—akanemuk PAMH, mnpod.H.H. Bonoaun) HUM @®IBU  PIMY, oraen

AKCTIEpUMEHTAIbHOU XUpyprun (mupexrop—tpod. A.Il. DTTunTep)
oIy «Hay4Hblii UEHTp aKylmepcTBa, THHEKOJOIMM M TEPUHATOJOTHMM HMEHHU aKaJeMHKa
B.N . KynakoBa» (mupekrtop — akagemuk PAMH, npodeccop Cyxux I'.T.)

[Tocnennue necATUIETUS XapaKTEPU3YIOTCS JOCTATOYHO MHTEHCHBHBIM DPa3BUTHEM
XUPYPrU4eCKUX TEXHOJIOTUH M COOTBETCTBYIOIIECH ammaparypbl JUisi ObICTPOro, IAISIIET0 U
OEeCKpOBHOTO pacceueHus! TKaHeH NpU BBIMOJIHEHWU ONEPAaTUBHBIX BMemaTteascTB. Hanbosmbiee
pactpocTpaHeHHE MOJMYYHJIO MPUMEHEHHE JIIEKTPOXUPYPTUUYECKUX YCTPOWCTB, HCTOPHS
CO3/IaHUsI KOTOPBIX HACUMTHIBACT yXe OoJblle BeKa. Ammaparypa, B OCHOBE pabOThl KOTOpOU
JICKUAT MPUHLIUII AJIEKTPOKOAryJISLUHU, TOCTOSIHHO COBEPIIEHCTBYETCS, YTO B 3HAUUTEIHHON Mepe
CBSA3aHO C HWHTEHCHUBHBIM pa3BUTHEM B IMOCIEAHHME TPUAUATH JIET JAMapOCKONUYECKUX U
9HJIOCKOITMYECKHUX BMEIIATENIbCTB, /i€ JAaHHBI METOJ HalleNl LIMPOKOE pPacHpOCTPaHEHUE U
SIBJIICTCSI OCHOBHBIM JIJISl paCCeUCHMS TKaHeH u obecriedeHus remocrasa [1,2,3,4,5,6,7,9,11] .

[TosiBnenne B 50-x — 60-x romax XX Beka yJabTPa3BYKOBBIX W JIA3€PHBIX CKaJbIIeei
MO3BOJIUJIO DPELIUTh PsSAA 3aaady, OCOOEHHO MpH HEOOXOJUMOCTH MPOU3BECTH KOATYJISIUIO
KPOBOTOYAIIMX COCYIOB C OOJIBIION TOYHOCTHIO, B YACTHOCTH, B HJIOCKOIIMYECKON XUPYpPIHH,
OJTHAKO OCHOBHBIM HEJIOCTaTKOM JTHX NPUOOPOB SBWJIMCH OrPAaHUYEHUS, CBA3aHHBIC C
BEPOSTHOCTHIO TOBPEIKIACHUS OJIM3IICKAIIMX yI4aCTKOB OpraHoB U TKaHew [6,9]. B manHol cBsA3n
OIHMM W3 HAaNpaBieHWH MOMCKAa CTal0 KCIOJb30BaHUE PAJUOBOJIH BBICOKOM YacTOTHI AJis
CO3/aHus JIOKaJbHOrO 3(dexra koaryiasnuuu U paccedeHus TkaHed. B kxonme 70-x rojoB
npomwioro Beka M. DmamanoMm OblT co3qaH MEpBBIH  BBICOKOYACTOTHBIM PaJMOBOIHOBOU
XUPYpPrudeckuii mpubop, padoratommii Ha dvactorax 3,8-4,0 MI'1, mokaszaBIIuii BBICOKYIO
s¢dextusnocts [9,10].

B 1nienoM paanoBoIHOBAs XUPYPrHsl — 3TO aTpaBMATUYHBIN METOJ] «XOJIOJHOTO pa3pe3a
U KOAryJsiuM MSATKUX TKaHed 0e3 ux paspyuieHus. DPQeKT pa3pesa J0CTUTACTCS MpU MOMOIIN
TeIUla, BBIIEISIEMOrO0 TPU B3aUMOJCHCTBUM TKaHEH M BBICOKOYACTOTHBIX PaMOBOJIH.
Pannocurnan, mnepenaBaeMblii aKTHBHBIM 3JIEKTPOJOM, BBI3BIBACT JETHIPATALUI0 KIETOK U
BCJIEJICTBHE ATOTO - pacceueHHe TKaHeH TMOO0 MX KOoaryisiuuio (B 3aBUCHMOCTH OT (HOPMBI

BOJIHBI), O¢3 HarpeBaHus 3nekTpona [3,8,9,10,11].



B HacTosimee Bpems mpuOOpBI, OCHOBAaHHBIC Ha MPUMEHCHHWH OIHMCAHHOTO IPHHIIMITA
OPUMEHSIFOTCS B PA3IMYHBIX XHUPYPTHUECKUX CHEIHAIBHOCTSIX, CO3[aHbl MOIU(pUKAINN
amnmapaToB Kak OTCUECTBEHHOTO TaK W 3apyOexHoro mpousBojactsa [1,2,4,6,7,8,11]. OOumm
SIBJIICTCSl MCIOJB30BAaHUE PAJMOBOJIH B JUAIa30HE HECKOJBKO Merarepil, OJJHaKO OHH BeChMa
3HAYUTEIIGHO OTJIMYAIOTCSA 10 KOHKPETHOW JUTMHE WCIOJIB3yeMBIX BOJH B Mpeaeiax 3TOro
muana3oHa. OcTaeTcsi HeSICHBIM, HACKOJIBKO 3TH Pa3JInYMs BIMUSIIOT Ha COCTOSHUE CO3/1aBa€MbIX
pU MPUMEHEHUH 3TUX MapaMeTPOB PAIUOBOIH XHPYPTHUECKHX PaH M KAKOBBI OCOOECHHOCTHU

IPOIIECCOB perapanuy B 00JIACTH UX HAaHECCHUSI.

Heabo wccieqoBaHus SIBUJIOCH IMPOBEACHUE B SKCHEPUMEHTE CPAaBHUTEIBHON OLIEHKH
KauecTBa OIEPAlMOHHBIX paH U MPOLECCOB UX 3KUBJICHHUS TPHU HMCIOIb30BAHUM PEXKYIIUX
XUPYPrUUECKHUX ANNapaToB Pa3jaIndyHbIC YaCTOTHI PAJMOBOIH U METATIMYECKOTO CKAJIBITEIS.

MarepuaJjbl 1 METOIBI

IIpoBeneHO ABOMHOE CiENOEe JKCIEPUMEHTAIBHOE HCCleoBaHMEe Ha 21 Kppice MOpoJb
Vistar (cammbr) Becom 250 — 300 r (cpemuuit Bec — 274,6 + 19,3 1) OlCHKH KaydecTBa
ONEPALMOHHBIX pPaH M MPOLECCOB MX 3aKUBICHHUS IIPU HCIOJIb30BAHUM COBPEMEHHBIX
PaAMOBOIHOBBIX MPUOOPOB U OOBIUHOTO METAJUIMYECKOTO CKaJbIIENs C OLIEHKOW UX BO3JAEHCTBUS
Ha KOXY U MATKHE TKaHU, a TAKXKE C TUCTOJIOTMYECKON OLIEHKOW CTEIEHU MOBPEKICHUS TKAHEN
Y CTENEHU UX 3aKUBJICHUSI.

Metoauka  SKCIEPUMEHTAJIBHOTO  HCCIENOBAaHUS ~ NPOBOAMIACH  MMOJ  OOIIKUM
ob6e30omuBanreM (ketamuH B 103e 20 mMr/100 rp Beca). XKuBoTHOE (PMKCHPOBAIA B TTOJIOKEHUHN
Ha XUBOTE. YYAaCTOK CHUHBI OT MOJIONATOYHOM JMHUU IO MOSACHUYHOIO OT/ENIa OCTOPOXKHO
BbIOpUBanu U oOpadateiBanu 70% pacTBOPOM ITHIIOBOTO CIUPTA. B CTEPUIIBHBIX YCIOBHSIX B
napaBepTeOpanbHON 30HE Ha PACCTOSIHUHM 5 MM ¢ 00€UX CTOPOH OT JIMHUHU OCTHUCTBIX OTPOCTKOB
KQKJIOMY JKMBOTHOMY IO €IMHOM CXEM€ HAHOCHJIM IO YEThIPE MPOAOJIBHBIX pa3pe3a KOXKU U
MOJKOKHOW KJIETYAaTKU CTporo 1o ¢acuuu. Paszpe3sl umenu umHY 15 MM U pacronaraimuch
napajuieIbHO JUHUU MO3BOHOYHUKA OJIMH 3a APYTUM Ha pacctosiHuu 10 mMm. Pa3zpessl HaHOCHIIN
C TIOMOIIBIO OOBIYHOTO METAJTMYECKOTO0 OJHOPA30BOT0 OPIOMIMCTOTO CKAaNbIENs, a Takke
PaAMOBOIIHOBBIMH TpUOOpaMU C HCIOJIb30BAHUEM PA3IUYHBIX (PUKCHPOBAHHBIX JUIMH BOJIH.
TakuM 00pa3oM, KaKIOMY KUBOTHOMY OBLIO HAHECEHO YEThIpe THUIIA pa3pesa, Mo JBa pa3pesa ¢
KQ)KIOW CTOPOHBI OT TTO3BOHOYHHMKA HA PABHOM PACCTOSHUH, YTO 00ECIIEUYUBAIO UACHTUYHOCTh
paccekaembix TKaHel. [lomydeHHBIE paHBl YIIMBAIM OTIACIHHBIMH IIBaMH BUKpuioMm 4/0 Ha
aTpaBMaTUYECKOM UTJIE.

s oOecniedeHuss OOBEKTUBHOCTH WCCIEAOBAHMKA HAa BCEX JTamax »dKCIEPUMEHTA

KaX/IbIi TUI XUPYPIUYECKOTO HOXKa ObLT 3aKOIMPOBAH U HE U3BECTEH HccienoBareisiM. Pazpessl
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OBLIM IPOHYMEPOBAHBI B 3aBUCUMOCTHU OT THIIA XUPYPTUUECKOTO HOXKA: TUI | — XUpyprUudecKuit
ckanbmenb;, Tan 2 - Radiosurg 2200 “m”, pabouas vactora 2,2 MI'nm (Meyer-Haake GmbH,
(I'epmanus); Tun 3 - @orek E80, padouas gactora 440 x['t (OO0 “Dotex”, Poccus); tum 4 —
Cyprutpoa® EMC, pabouas yactota 3,8-4,0 MI'tt (Ellman International, Inc., CILIA).

Uepes 1, 3 u 7 CyTOK >KMBOTHBIX BBIBOJMJIM M3 ONBITa MO / 0OCOOEH Ha Kaxkmou
UCCIIEAYyEeMON TOYKE MEPeIO3UPOBKOM aHEeCTEeTUKA. YYACTKU KOXKHM U TMOJKOKHOM KJIETYaTKH C
paHaMu Hccekanu OJIOKOM pa3MepoM 2x3 cM M momemann B 5% pactBop (opmanuua IS
MOCHEAYIOLIET0 TUCTOJIOTHYECKOr0 HMCCIEIOBAaHUA MPU KOTOPOM H3YyYadd Xapakrep U
YCTaHaBIIMBAJIN CKOPOCTb 3aKUBJICHUS KOKHBIX PaH.

Ha cepuiinpix mnapaduHOBBIX cpe3aX, OKpAIIEHHBIX IO OOBIYHONH METOAMKE
F€MATOKCUIIMHOM M 303MHOM, OILICHMBAajach JAMHAMHUKA THUCTOJIOTMUYECKHUX HW3MEHEHUH TI0
CIENyIOIIUM KpUTepusaM: 1. Hanmuuue U XapakTep CrycTka, 2. HaJlu4yhe U XapakTep
KPOBOUBJIUSAHUN; 3. BBIPQXKEHHOCTh MOBPEXKJEHUS B BHJIE HEKpO3a TKaHU U €ro riyOuHsbl; 4.
BBIPQXCHHOCTh M BUJ KJICTOYHOU MH(DUIBTpALUY; 5. HEOAHTHOTEHE3 B PA3JIMYHBIX 30HAX PaHBbI,
6. MOTHOTA, BBEIPAXXEHHOCTh U XapaKTep pernapaTUBHBIX MPOIECCOB (TPaHYIISINN, SITUTEITU3AIINS).

Bce u3zMeHeHus oneHMBAINCEH 110 OayUIbHOI cucteMe oT 0 mo 3 0aiuioB IUIS KakKIOTO
npusHaka npenapara (0 — oTcyTcTBue mpu3HakKa, | — Jierkas CTENeHb BBIPAKEHHOCTH, 2 —
CpeNHsIsl CTeNEHb, 3 — BRIPAYKEHHbBIE U3MEHECHHUS)

[Tocne cratuctudeckoit 06pabOTKM MapaMeTpoB TUIIBI Pa3pe30B ObUIN PACKOIUPOBAHBI.

CrartucTudeckuii aHanu3 MaTepuaja MpPOU3BOJWICA C HCIOJIb30BAHUEM IPOTPAMMBI
«Statistica 6.0». JlocTOBEpHOCTh pa3IWUYUil MEXIy TpPYIIaMH OIICHWBAIW C MOMOIIbIO I-
kputepus Cteronenta. CpaBHEHHE TPYIII MO0 KAYECTBEHHOMY OMHApHOMY MPH3HAKY OIICHHBAIIN
¢ momoimnsto kKputepus [lupcona y2. Paznuumsi cuuTany CTAaTUCTHUYECKU JOCTOBEPHBIMU TPU
p<0,05.

Pe3yabTaThl Mcc/ieIOBaHUS U UX 00CYKIEHUS.

B xoze uccnenoBanus ObLTO BBISIBICHO, YTO HAWTYYIIAM U OMEPEKAIONTUM JIPYTHUE THIIBI
00pa3oM, 3aKMBaIM pa3pesbl, HaHeCeHHbIE ¢ nomolbio anmnapata Cyprutpo® EMC, pabouas
gacroTa 3,8-4 mI'm.

Tak, mepBast ¢aza paHeBOTo Mmpolecca, OIEHHBaeMas B ONEPAIIMOHHOW paHe uepe3 |
CYTKH, XapaKTepu3oBaiach GOPMUPOBAHUEM CTYCTKA KPOBH, BBITIOJTHSIONINM TKAaHEBOU JEPEKT
C HEKPO30M MPUIICKALIUX TKaHEH, TOJIHOKPOBUEM COCYJIOB BILIOTh 0 Pa3BUTHS KPOBOU3IUSHUN
U JeiikonuTapHoi nHmIbTpanuei. [Ipu ucnonb30BaHUN XUPYPTUUECKOTO CKAIBIIEIS, 8 TAaKKe
pamguonoxeir Radiosurg 2200 (2,2 MI'n) u ®orex E80 (440 xI't) maHHbIe M3MEHEHHs OBLIH
Haubosee BRIPAKEHHBIMH, MPH 3TOM IO CTEIIEHU M3MEHEHUH B paHe (CTYCTOK KPOBH, HaJIU4YHE

HEKpo3a, JIeHKonMTapHas uWHOQWIbTpauus) ObutM He 1octoBepHbl (p>0,05). Pannonox



Cyprutpon® EMC (3,8-4 MI'11) BbI3bIBall JOCTOBEPHO MEHEE BBIPAKEHHBIC HW3MCHCHHS
(p<0,05): kpast pan ObUIM NPAKTUYECKH COMKHYTBHIMH, CT'YCTOK OBLI HEOOJBIIUM M TUAIa30H
OayTbHOW OIEHKM BaphupoBai oT 1 10 2, HAOMIOJANIOCH MOJHOKPOBHE COCYOB, y3Kas 30HA
noBpexaenus, B 29%

OpU3HAKM HEKpo3a OTCYTCTBOBAJIM, B OCTaJbHBIX IMperapaTax

BBIPQXEHHOCTh HEKpo3a Obula MHHHMAalbHOH, BO BCEX IMpemaparax 3aperucTpUpOBaHbI
eMHUYHBIC JICHKOIUTHI B MOBPEXKIECHHBIX TKaHAX (Tabn. 1), 4TO CBUICTENHCTBYET B MOJB3Y
COKpaieHus: (as3bl HKCCyJallMU IOCICONEPALMOHHBIX paH INpPH MCIOJIb30BAaHUU arrapara

Cyprurpon® EMC.

Tabnuua 1. Onenka xapakTepa U CKOPOCTH 3aKUBJICHUS KOXKHBIX paH Ha 1-e€ CyTKH SKCIIEpUMEHTa MPH

HCIOJIb30BAHUHU PA3JIMIHBIX BUAOB PAANOYACTOTHBIX PCIKYIIUX yCTpOﬁCTB U MCTAJINIMYCCKOI'O CKAJIBIICIIA.

Ne tumna Crycrok Hexkpo3s Kposo- Jleiixonurap- Heoanru- | I'panyns- | Onutenu-
HOXa U3IHUSHYE HBIN OreHe3 IUU 3anms
UHPUIBTPAT

1 tun - |2,14%0,49 1,14+0,24 | 0,43+0,49 1,29+0,41 0,14+0,24 | O 0
CKaJIbITeNb [1-3] [1-2] [0-1] [1-2] [0-1]
bann: 0;1; 0; 29% 0,86%); 57%;43% 0;71% 86%14%

2;3 29%;43% 14%0 0,0 29%0 0,0
2 tam - | 2,14+0,49 2,14+049 |0 1,57+0,49 0 0 0
Radiosurg [1-3] [1-3] [1-2]
2200,
bann: 0;1; 0; 29% 0; 29% 0;43%

2;3 29%;43% 29%;43% 57%;0
3 mun - | 2,29+0,61 2,29+0,61 | O 2,43+0,49 0 0 0
®otexES0, [1-3] [1-3] [2-3]
bann: 0;1; 0;14% 0;14% 0;0

2;3 43%;43% 43%,43% 57%,43%
4 TUI 1 1,43+0,49* 0,71+0,41* | O 1,0+0* 0,14+0,24 | O 0
Cyprutpon® | [1-2] [0-1] [1] [0-1]
EMC,
Bbann: 051, 0;57%; 29%;71% 0;100% 86%14%

2;3 43%;0 0,0 0,0 0;0

Jannsie npeocmasnensvt 6 8ude cpedHe20 3HAUEHUS (8EPXHAAL CMPOKA), UHMEPKEAPMULLHO20 pA3Maxd — Oesuayuu

BBIPANCCHHOCIU NPUSHAKA (8 K8AOPAMHBIX CKOOKAX 6MOPAS CMPOKA) U 001U KadCO020 6aia npusnaxa (mpemos- 0-1

bann u uemsepmasi cmpoxa — 2-3 6anna).

* p<0,05 — mocToBepHOCTh paziuyMs IMokazarens 4 THIA pa3pe3a MO CPABHEHHWIO C OCTAIBHBIMH HCCIIETYSMbIMU

THUIIAMH.




Pucynox 1. Mukpockonus eucmono2uyeckux cpe3og  nepevle CYmKU Hocile onepayuu
(oxpacka 2emMomoKcenuH-203uHOM) 4X munog paw y 00HO20 U MO20 dHce AHCUBOMH020. 1A —
paspe3 | muna (HesHauumenvHoe KposousiusiHue), 1B — paspe3z 2 muna (8vipadiceHHoe
Kpogousnusnue);, 1B — paszpez 3 muna (svipadicennas netikoyumapHas unguiompayus);, 11" —
paspes 4 muna (MUHUMATbHASL MPABMAMUYHOCTHb DAHbL).

Ha 3-e cymku OT MOMEHTa OIepaluy paHbl, HAHECEHHbIE XUPYPIrUUECKUM CKAJIbIICIIEM,
pamuonoxamu Radiosurg 2200 (2,2 MI'm) u Porek E80 (440 kI'1) coxpaHsuii NpH3HAKA
BOCTAJICHUs, B HAUOOJIBIIIEH CTENIEHU BbIPa)KEHHBIE NPU UCIIOJIB30BaHNUU PAIMOHOKEH, OJTHAKO B
HEKOTOPBIX Mpernaparax 3aperucTPUpPOBaHbl MOSBIECHUE pEeNapaTUBHBIX MpolieccoB. Tak, mpu
HAaHECEHUU PaHbI CKaJIbIIEIEM HE3HAUNUTEIbHO YCUIIUIIACH [0 CPABHEHUIO C MPEBIIYIIEH TOUKON
WCCJICIOBAHMS BBIPAKEHHOCTh HEKpPO3a W JIEHKOIUTapHON WH(MONBTpaAIMi, HO HE3HAYNMO
YMEHbIINJIACh BBIPAKEHHOCTh CTYCTKa, HUBEIMPOBAIM KPOBOUZIUSHHUS C aKTHUBaLUen
IIPOLIECCOB HEOAHITOI€HE3a W MOSABICHHEM HpaHyJssuui W snurenusaunu y 14% wn 29%
COOTBEeTCTBEHHO. Ilpu HaHeceHWM paHbl ¢ ToMompio ammapatoB Radiosurg 2200, pabGouas
gactota 2,2 MI'n, a takke ®ortex E80, pabouas wactora 440 1, mpu3HAKN BBIPAKEHHOCTH
CryCTKa, HEKpo3a U JIEUKOUUTApHOW HWHQWIBTPAIMM YCWIMIUCh IO CpPaBHEHHUIO C
HCCJIEIOBAaHUSIMH, TMPOU3BEJACHHBIMU Ha l-€ CyTKH TOCje Onepauuu, HapsAay C TOSBIEHUEM
CJ1a0OBBIPAKEHHBIX pEMapaTUBHBIX IPOLECCOB B BuAe HeoaHruoreHesa y 14% u 71%
COOTBETCTBEHHO U IpoieccoB snutenu3zauuu y 14%. BaxxHO OTMETUTb, YTO CTATUCTUUYECKU
3HAYMMBIX pa3IM4uil Ha 3-€ CYTKH MpPH HMCHOJIb30BAaHWUHU |, 2 M 3 TUIIOB HOKEW BBISIBICHO HE
osu10 (p>0,05) (Tadmd. 2).

VY KHMBOTHBIX C pa3pe3amu, HaHeceHHbIMU paauoHoxkeM CyprutpoH® EMC, pabouas
yactoTa 3,8-4,0 mI'L, paHbl XapakTepHU30BAJIUCH NMPU3HAKAMHM OYMILEHUS OT CI'YCTKa KpPOBH U
HEKpOTHYECKUX Macc. Y 29% JKMBOTHBIX 3apEeTMCTPUPOBAHO MOSIBICHUE CTpyHa — KOpOYKa,
MOKpPBIBAIOLIAsl TMOBEPXHOCTh paHbl, oOpa3oBaHHAas NPOAYKTaMHU BOCIHAJEHUS, KOTOpas
3alIUIIaeT paHy OT 3K30()aKTOPOB M OTHAJAeT MO Mepe dSnuTenu3anuu padbl. [losBisuiack
MPHU3HAKW perapaiiy paHbl B BUJE TPAaHYISLUNA C YMUTENU3alield TKaHelH U BOCCTaHOBJICHUEM
nepmbl ¢ Heoanruorene3om B 100% ciydaeB, BRIpaKEHHOCTH MPOIIECCOB perapaiuu Obuta 6oee
3HayuMa, 4em 1npu 1, 2, 3 Tunax pas, y OTAEIbHBIX KUBOTHBIX OTMEYaJiach MOJHAs penapanus
IIPH 3TOM UCCIIEyeMbIe TTOKa3aTeH JTOCTOBEPHO OTIMYAIHUCH OT Tpex Apyrux rpymm (p<0,05)

(Tabm. 2).



Tabmuua 2. OueHka XapakTepa U CKOPOCTH 3KHUBJICHHS KOXHBIX paH Ha 3-€ CyTKH dKCIIEpUMEHTa

IIPH MCIIOJBb30BAaHUU PA3JIMYHBIX BUIOB PaJUOYACTOTHBIX PEXKYILIUX YCTPOUCTB U XUPYPrHYECKOTO

CKaJbmes.
Tumna Cryctok Hexkpos KpoBous- | JlewikormurapH. | Heoanrwno- I'pany- onurenu-
HOXa nusiHAe | MHQUIBTpanus reHe3 TSN 3aIust
1 mun 4 1,86+0,24 |1,71+041 |0 2,14+0,49 0,43+0,49 | 0,14+0,24 | 0,29+0,41
ckanbrens | [1-2] [1-2] [1-3] [0-1] [0-1] [0-1]
bann: 0;1; | 0;14%; 0;29%; 0;29%; 57%;47%; | 86%;14%; | 71%;29%
2;3 86%; 0 71%;0 29%;43% 0;0 0;0 0;0
2 man - | 2,57£0,49 | 2,57£0,49 |0 2,71+£0,41 0,14+0,24 |0 0,14+0,24
Radiosurg | [2-3] [2-3] [2-3] [0-1] [0-1]
2200 86%;14%
bann:0;1; | 0;0; 0;0; 0;0; 86%;14% 0,0
2;3 43%;57% | 43%;57% 29%;71% 0;0
3 tun - | 3%0 3+0 0,86+£0,49 | 2,71+0,41 0,71+0,41 |0 0,14+0,24
dotek ESO | [3] [3] [0-2] [2-3] [0-1] [0-1]
bann: 0;1; | 00, 0;0; 29%;57% | 0;0; 29%;71%; 86%;14%
2;3 0;100% 0;100% 14%;0 29%;71% 0,0 0,0
4 tun - | 0,43+0,49* | 0,29+0,41* | O 1,57+0,49* 1,57+0,49* | 1,57+0,49* | 2,0+0,86*
Cyprutpon | [0-1]; [0-1] [1-2] [1-2] [1-2] [1-3]
® EMC 57%;43% | 71%;29%; 0;43%; 0;43%; 0;29%;
bann:0;1; |0;0 0;0 0;43%; 57%;0 57%;0 43%;29%
2;3 ctpyn 30% 57%;0

Hannvie npeocmasnenvt 6 8ude CpeoHe20 3HAYEHUsl (8ePXHAS CMPOKA), UHMEPKEAPMUILHO20 PA3MAXd —

Ooesuayul BbIPANCEHHOCMU NPUBHAKA (8 KBAOPAMMBIX CKOOKAX 8MOPAs CMPOKaA) U O0aU Kaico020 Oauld

npusnaka (mpemowsi- 0-1 6ain u uemsepmas cmpoka — 2-3 baina).

*

HCCICAYEMBIMU TUITAMH.

p<0,05 — nocToBepHOCTH pa3MUuMsl IMoKa3arens 4 THUMA pa3pe3a 10 CPaBHEHHIO C OCTAIBHBIMH

PucyHOK 2. MMKpOCKOI’lu}Z cucmaoijlocudecKux cpe3oe Ha 3-e CymKu nocinue onepayuu

(oxpacka eemomokcenun-303unom) 3x munos pau. 24 — paspesz 2 muna (npusHaKu 60CNaleHus ¢

Hanuyuem 1etkoyumapHou unguibmpayuu u ccycmka kposu), 2b — paspes 3 muna (npusnaxu

B0CNANICHUsL C HAAUYUeM JIeUKOYUMAapHou uH@uibmpayuu u ceycmxa kposu), 2B — paspes 4

muna (8occmaHognenue SMUMeIUarIbHOU MKAHU N00 CMPYNOM Npoucxoouno ovicmpee); 117 —

paspes 4 muna (noaunas penapayus).




Ha 7-e cyrkm mnpeobnananu MpHU3HAKH perapalnuyd TKaHeH B BHUJE HEOAHTHOICHE3a,

SMUTENN3ALNU U (HOPMUPOBAHUS KOJUIAT€HOBOIO pyO1a B paHax. [Inockuil snurenuii Hamoia3aer

Ha paHy U3 €€ KpaeB, CBEPXY K HEMY MPHJICKHUT KOAryJsSIMOHHBIN CTPYH, B JepME Ha MecTe

OBIBIIIETO MOBpEXACHUS (popMHUpyeTcs pyOell ¢ MalbIM KOJIMYECTBOM KJIETOYHBIX 3JIEMEHTOB U

cocynoB. OJIHaKO y 4YacTH XUBOTHBIX C paHaMH, HAaHECEHHbIMH HOXkaMu 1, 2 u 3 THUIIOB

COXpaHsJIaCh HEMOJHAs pelapanus KOXHBIX XUPYPrUYECKUX paH U IPU3HAKU BOCIAICHUSA Yy

OTHENbHBIX ocoOei. [lokazaTenw 3aXWUBIEHUS pPaHbl, HAHECEHHOW HOXXOM 2 THUIA, OBUIH

HEJIOCTOBEpHO JIydie 1o cpaBHeHWIO ¢ 1 u 3 tumamu. [Ipu mpumenenun 3,8-4 MI'm (4 tum

HOXa) K 7 CyTKaM paHa 3a)KuMBaja C IOJHOW SIUTENHU3alMed MOBEPXHOCTH M penapanuen

noJyIexanieit fepmsl 6e3 popmupoBanus rpyooro pyoma (tadm. 3).

Tabmuma 3. OrneHka xapakTepa W CKOPOCTH 32KHMBJICHHS KOXXHBIX paH Ha 7-€ CYTKH JKCIIEpUMEHTa IpH

MCIIOJIb30BAaHUH PA3JIMYHBIX BUIOB PAIMOYACTOTHBIX PEKYIIUX YCTPONUCTB U XUPYPTUUYECKOTO CKAJIBIIETIS.

Tumna Crycrok | Hekpo3 Kposous- | Jleiikonuraps. | Heoanruo- | I'pany- Onurenu-
HOXa JUSIHHAE MHOWIbTpALUs | FeHe3 TSN 3anus
1 Tun —ckanpnens Crpyn | 0,14+0,24 | 0,86+0,24 | 1,86+0,24 2+0 2+0 1,86+0,24
86% [0-1] [0-1] [1-2] [2] [2] [1-2]
2 tun - Radiosurg | Ctpyn | 0,14+0,24 | 0 0,86+0,49 2+0 2+0 2,29+0,24
2200 100% [0-1] [0-2] [2] [2]; [2-3]
3penas
29%
3 tun - ®otex ESO Crpyn | 0,29+0,41 | 0,29+0,41 | 2,29+0,24 1,86+0,24 | 1,86+0,24 | 2+0
86% [0-1] [0-1] [2-3] [1-2] [1-2] [2]
4 tun - CyprutpoH® | Ctpyn | O 0 1+0* 1+0* 1+0* 3+0*
EMC 57% [1] [1] [1] [3]
3penas
29%

Jlannvle npedocmaeénenvt 6 6ude CpeoHe20 3HAUEHUs (8epXHAA CMPOKA), UHMEPKEAPMUIbHO2O pazmaxa —

Oesuayuu 8bIPaANCeHHOCMU NPU3HAKA (8 K8AOPAMHBIX CKOOKAX 8MOpas CMpOKa).

* p<0,05 — 1ocTOBEpHOCTH pazIMuus MOKa3aTels 4 THIIA pa3pe3a Mo CPABHEHUIO C OCTAIbHBIMU UCCIIETyEMbIMH

THUIIaMU.




Pucynoxk 3. Muxkpockonusi cucmonocuueckux cpezos Ha 7-e CYmKu nocie onepayuu
(okpacka eemomokcenun-303unom) 4x munog pau. 34 — paspes 1 (nenonnas penapayus); 3b —
paspesz 2 muna (nenoanas penapayus); 3B — paspesz 3 Tuna (nenoanas penapayus); 11" — paspes

4 muna (noaunas penapayusi).

[Tpu ananuze royOMHBI HEKpo3a TKaHEW B paHe Ha 1-e, 3-¢ U 7-e CyTKM SKCIIepUMEHTa,
XapaKTEepU3yIOLIEH CTENEHb €€ IIOBPEXKICHUs IPHU BBIIOJIHEHUU pa3pes3a, BBIABICHO, 4YTO
rilyOMHa HEKpo3a B paHe pas3ndajgach KIMHUYECKH M MOP(OJIOrMYECKH HpHU NPUMEHEHUU
TPAJULIMOHHOTO CKAaJbIEAs W pPa3IMYHbIX THUIIOB pagUOXUpyprudyeckux Hoxkeill. Haubonee

rpy0Ooii riryOuHa Obl1a MPH UCTIOJIL30BAHUH XHUPYPTHUECKOTO CKaNbIIels (puc. 4).
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B Xupypruueckmii ckanbnenn [@2,2 Mry Radiosurg 2200

Baa0 Kly, ®oteK E 80 [03,8-4 mru, CyprutpoH EMC

Pucynok. 4. I'nybuna nexkposza 6 pamne Ha 1-e, 3-e u T-e Cymxu 3KCNEPUMEHMA ) HCUBOMHBIX C
PA3TUYHBIMU MUNAMU DAH.

B oramume OT MEXaHWYEeCKOro CKalbMels MpU MPUMEHEHHH pPaguoOXUPyprudecKoro
MeTOoJla pa3pe3 nenaercs 0e3 MaBieHHs WM WHOTO0 MaHyalbHOrO BO3ICHCTBHS Ha TKaHU U HE
COINPOBOXKAAECTCA MEXAHWYECKUM pa3pyLIEHHMEM KJIETOK M HEKpPO30M OKPY)KAIOIIUX CIIOEB.
MexaHuueckass M TepMHUYecKas TpaBMa TKaHEH IpU NPUMEHEHUH pPaJuXUPYyprudecKux
npubopoB MuHHMaibHa. OJIHAKO, CTATHUCTMYECKH JIOCTOBEPHO MEHbIIAs TJIyOMHa HEKpo3a
3aperucTpupoBaHa MpH ucnoiab3oBanuu ammapata CyprutpoH® EMC c wacrortoii 3,8-4 mI'11 Ha
Bcex uccneayembix Toukax (p<0,05) m x 7-M cyTkam SKCIEepUMEHTa paHa, HaHECEHHas STHM
TUIIOM HOXa 3MUTEIU3UPOBANACh. Y )KMBOTHBIX C paHaMHU, HAHECEHHBIMU PaJUOHOXKaMH 2 U 3
TUIIOB, pa3uyMsl TIIyOMHBI HEKpo3a B paHe Ha 1-3 CyTKM OBLIM CTAaTUCTUYECKH HEIOCTOBEPHBI
(p>0,05) 1 HEe OTIMYATUCH OT paH, HAHECEHHBIX OOBIYHBIM XUPYPTHUECKUM CKaJIbIICNIeM, TTOJTHON
SNUTEIU3alUHA PaHbl K 7-M CYTKaM HE HACTyNWiIo. BO3MOXHO, 3TO CBs3aHO C DPa3IU4HOU

paboueil yactoToil mcnonb3yembix npudbopoB. Ilo manHbIM uccnenoBanus Y.J.Manecca mpu
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MOCTOSTHHOM (hOpME BOJIHBI M BBIXOJHOM MOIIIHOCTH Ka)XIOTO MPUOOpa, yMEHBIICHUE pabouei
YaCTOTHI BBI3BIBACT yBEIMUYCHUE cTeneHn nedopmanmu Tkanu [9]. DTo 00yclIOBICHO, BEpOsTHEES
BCEr0, Pa3HOM CTEIEHBIO IOBBIIICHNUS TEMIIEpAaTypbl TKAHEH B 3aBUCUMOCTH OT MCIIOJb3yEeMOU
YacTOTHI, HA YTO YKa3bIBAIOT PE3yNIbTaThl HCcaeaoBanus Schwan et al. [12].

MaxkcuManbHOE MOBpEXIeHNE TKaHU U MaKCUMallbHas TIyOMHA HEKpo3a BO3HUKAET MPHU
UCIOJIb30BAaHUM HAMMEHBIIUX Pab04YMX YacTOT PATUOXUPYpPTUYECKHX HOXell 2 um 3 Tuma
(Radiosurg 2200 “m”, pabouas dactota 2,2 MI'm u ®orek E80, pabouas yacrora 440 xI'm),
HauboJsee SIPKO ITO MOSBUIIOCH B MEPBBIE TPOE CYTOK MCCIENIOBAaHUS HA YPOBHE 3IMUJEpPMUCA U
JIEPMBI, KOTJa TTyOMHa HEeKpo3a TkKaHel coctaBisuia 7/0-80MKM, JOCTOBEPHOM pa3HHUIIBI ATHX
npuOOpoOB MO CTEMEHU TIyOMHBI HEKpo3a BbIABICHO He ObuIo (p>0,05). B TO xe Bpems mpu
ucnonp3oBanun npuodopa 4 tuna (Cyprurpor® EMC, pabouas yacrora 3,8-4,0 MI'1) rinyOuna
HeKpo3a OblTa MUHUMAaJIbHA U Ha 1-€ CyTKH cocTaBuja B cpeaHeM 35 MKM, Ha 3-e cyTku — 18
MKM U TIOJIHOCTBIO pEerpeccupoBaa K 7-M CyTKaM.

3akiaro4eHue

[IpoBenenHOE HCCIEOBaHME IOKA3al0, YTO Y JKMUBOTHBIX C paHaMM, HAaHECEHHBIMU
pamuonoxxem Cyprutpon® EMC, pabouas uacrota 3,8-4,0 MI'1, MMETUCh CTaTHCTHYECKH
JIOCTOBEPHBIE OTJIMYUS KaK B CpPOKax, TaK M B MEXaHM3MaX 3aXUBJICHUs paHbl. OTanuus
3aKJIIOYAIOTCS B MEHBIIEM MOBPEXKIECHUM TKaHEH, MpUISKAIIMX K KpasMm nedekra, MeHee
BBIPDAJKEHHOU COCYIUCTOM peakluel, OTIMYABLICHCA JIMIIb ITOJHOKPOBHEM COCYIOB M, Kak
CIIEICTBUE, HEXHBIM CIYCTKOM KpOBH B paHE WJIM €ro OTCYTCTBUEM Y€ B 1-e CyTKu
pereHepanyu, a TaK)Ke MEHbBIICH TIIyOMHOW MOBpEXICHUs. MeHee BhIpaKEHHOE MOBPEKICHUE
TKaHell, 0e3ycloBHO, sBiseTcs OJaronpusTHBIM (HAaKTOPOM, TIOCKOJIBKY JUITMTEIBHOCTD
3QKUBJICHUS. M pa3Mephl MOCICONEPAMOHHOrO pyOlia HampsMyl0 KOPPEIUpYIOT ¢ pa3Mepamu
paHbl (B HAIllEM HCCICIOBAaHUHM BCE MOJCIUPOBAHHBIC PaHbl OBUIH OJMHAKOBBIX Pa3MEpOB).
OTtcyTcTBUE KPOBSHOTO CTYCTKA B PaHe MOTEHIIMAIbHO IPEJOXPaHseT OT BTOPUYHON MH(DEKIINH,
a HauboJiee paHHee MOsIBIICHUE CTPYyIa COCOOCTBYET OoJiee OBICTPOIl pereHepari.

B nanHoii cBsi3u paHBI, HAaHECEHHBIE ¢ YacToTou 3,8-4,0 MI't anmaparom CyprutpoH®
EMC, umenu AOCTOBEPHO MEHBIIME CPOKU 3axuBieHus. Kpome Toro, B 3TUX paHax
3aperucTpUpOBarbl 0ojiee aKTUBHBIE M ONEPEXKAIOUIMe MO CPOKaM IMOCIEONepallMOHHbBIE PaHBbl,
HaHECEHHBIC JPYIMMHU THUIAMH pPaJUOHOXKEH M METATIMUYECKUM CKaJIbIIeNeM, IPOLECCH
HEOAHTMOTEHE3a U POCT IPaHyJIALIMOHHON TKaHM (YK€ K 3-M cyTKaM). BbIsIBI€HO, 4TO IPOLIECCHI
o0Opa3oBaHusi OOJIBIIIOTO KOJIMYECTBA COCYNIOB IO KpasiM paHbl MOCIe PagHOXHPYprHuecKoro
BO3/JCHCTBUS TPSIMO KOPPEIUPYIOT C TMpoLeccaMd »JMIUTENU3alud. ITO COOTBETCTBYET
YTBEPKJICHHUIO aBTOPOB, YTO BCIICACTBHE 00pa30BaHMs OOJBIIOr0 KOJMUYECTBA COCYIOB IO KpasiMm

PaHbl MOCJIC PAAUOXUPYPTHYCCKOIO BO3HeﬁCTBHH, CO3MAar0TCA OINTUMAJIBHBIC YCIIOBUA IJIA €C
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snuTenu3anmu [9], 4TO COKpamaeT CpOKH 3aKHUBJICHHE ITOCICONEPAIlMOHHON paHbl W paHa
3aKUBAeT IyTeM PEecTUTyuuu Oe3 oOpa3zoBaHMs BbIpaxeHHOro pyoua. K 7-m cyTkam, paHsl,
HaHECEHHbIE ¢ 4YacTOTOH 3,8-4 MI I (pakTHUECKH 3a5KUITH.

B panax, HaHeCEHHBIX CKaJbIIEIEM, a TaKXe paauoHOKkaMu ¢ yactoTon 2,2 MI'm u 440
k['11 K 7-M cyTKaM 3KCIepHMEHTa elle UMeIach CTausl IPaHy SIMK U HaYallach SIUTEIN3aLHs.

MexaHu3MBbl 32KUBJIEHUS TaK)K€ OTIMYAIUCh BO Bcex 4 Tumax Hoxed. Eciau B panax,
HAaHECEHHBIX XMPYPrUUYEeCKUM CcKaibnesneM M paauoHoxkamu Radiosurg 2200 “m”, pabGouas
gactorta 2,2 MI'm u ®ortek E80, pabouas wacrora 440 kI'11, 3akuBieHHE 1II0 ¢ OPMHUPOBAHUEM
pybOma myreMm cyOCTHUTYIHMHU (HENOJIHAs pernapaius), TO B paHaX, HAaHECEHHBIX PaJUOHOXKEM
Cyprutpou® EMC, pabouas yacrora 3,8-4,0 MI'y - myreM pecTuTynuu (NOJHAS penaparus)
0e3 oOpazoBanus pyoIIa.

Takum  oOpa3oMm,  NpOBEJEHHOE  MCCIENOBAaHHE  IOKA3al0  IPEUMYLIECTBO
paguoxupyprudeckoro Hoxka tuna 4 (CyprutpoH® EMC, pabouast wactora 3,8 - 4,0 MIn,
Ellman International, Inc., CIIIA) 1o cpaBHEHHUIO C TPAAUIMOHHBIM CKaJbIEIEM U JIPYTHMMHU
paIuOXUPYPrUUECKUMH HOXKaMH, 3aKJIIOYaloIIeecsi B CIEIYIOIEM: OTCYTCTBHE KPOBSHOTO
CryCTKa B paHe IOCJE pa3pe3a; MUHHUMAJbHBIMH HEKPO3 OMNEpallMOHHOM paHbl M IpUIIEkKaIUuX
TKaHel; OTCYTCTBHE JIEHKOLMUTApHON MH(UIBTPALIUK B paHE U, KaK CIEICTBUE, CHUKEHHUE PUCKA
pa3BUTHS BOCHAIECHHU; paHHss (C 3-X CYTOK) penapanus U IUTENN3alns TKaHEH; 3aKUBICHUE

panbl 06e3 oOpa3oBanus pyoOIa.
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