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AHoTanisi. Bynp-sike XipypriuHe BTpPy4YaHHS T[OB’S3aHE 3 MOPYLICHHSIM
IITICHOCTI TKaHWH. TOMy BHMHHKJIA HEOOXITHICTh MOPIBHATH OCHOBHI METOIHU iX
pO3’€HAHHSI, TPOAHAII3yBaTU OCHOBHI MepeBaru Ta Henoiku. Ha ocHOBI oTpuMaHoi
iH(popMmallii oOpaHo ONTUMANTBHUN METOJ JJis PO3’€AHAHHS KUBUX TKAHWH, a CaMme
BHCOKOYACTOTHE €JIEKTPO3BaproBaHHsA. Takuili BHOIp MOXHA OOIPYHTYBaTH PSIOM
repeBar JaHOro METONY: 3JaTHICTh KJIITHH 30epiraTu >KUTTE€3AaTHICTh Ta HaAIMHUN
reMoCTa3, CIPOIIEHHS TEXHIKU OMeparlii, 3MEHIIEHHs 4acy orepallii Ta BiTHOBHOTO
nepiony.

Summery. Any surgery is associated with violation of the integrity of tissues.
Therefore, it was necessary to compare the main methods of separation, analyze the
main advantages and disadvantages. Based on the information, it was selected

optimal method for separation of tissue, such as high-frequency welding. The



advantages of this method are the ability of the cells remain viable and reliable
hemostasis, simplify technology operations, reducing the time of surgery and

recovery period.

Ki11040Bi cj10Ba: BUCOKOYACTOTHE €JIEKTPO3BapIOBaHHs, 010J0T1YHA TKAaHUHA,
KJIaCUYHA XIpYypris, yJbTPa3BYKOBUH METOJ, TapMOHIMHHUIN CKaJbIiellb, Ja3epHUIM
METO/1, KOATyJISAIIIS.

Key word: high-frequency electric welding, biological tissue, classical

surgery, ultrasonic method, harmonic scalpel , laser method , coagulation.

BCTYVIL.

Koxna onepariisi moB's3aHa 3 HEMUHYYHM MOPYIICHHSM IUIICHOCTI TKaHUH.
Po3z'ennanHsa TKaHUH TOTPIOHO JUIsI OTPUMAHHS OTIEPATUBHOTO JOCTYIY, @ TaKOX Y
MpolleCcl BJIACHE OINEpPaTUBHOIO BTpy4yaHHs. Bubip mnpuilomy 3anexuTh Bij
tonorpadii MaToJOTIYHOTO BOTHUIIA, CTaHY TKAaHUH 1 BUAY omnepailli. BiH noBuHeH

OyTH palloHaAJIbHUM, HallMEHIII TPABMAaTUYHUM, €(PEKTUBHUM.
META I 3AB/IAHHAI.

JleTanbHO BUBYUTHU OCOOJMBOCTI MOBEAIHKH O10JOTIYHUX TKAHUH TPH PI3HUX
BUJIaX XIPYPridHOrO BTPYYaHHS: KJIACUYHA XIPYypris, YIbTPa3BYKOBUM Ta JIa3epHUN
METO/I, BHUCOKOYACTOTHE eJeKTpo3BaproBaHHs. LImsgxoM NOpIBHSAHHS BH3HAYUTH
ONTUMAJIbHUM, HAWMEHIII TPAaBMATHYHUN 1 €(PEKTUBHUN METOJNl P03’ €HAHHS >KHUBUX

TKaHUH.
AHAJII3 I OBPOBKA

Ha crporoani Bimomo ©Oarato cnocoOiB po3’€IHaHHS TKAHWH, HANOUIBII
MOMYJSIPHUMHU € KJIaCHMYHA XIPypris, YJAbTPa3BYKOBHM Ta Ja3epHUN METOJ,

BHCOKOYaCTOTHE CJIICKTPO3BaPIOBAHHA.

Kaacuuna xipyprisi. Po3pi3 mpoBOIUTECS CKaJbIENeM 1 CYMPOBOIKYETHCS

KpoBoTeuer KamuisipiB 1 cyaud (puc.l). TlpoBojsum ioro, mMOTpiOHO YHHKATH



MOIIKO/)KEHHS BEJMKUX CYAMH, BUBITHUX MPOTOKIB 1 HEPBIB, a TAaKOX PO3CIYCHHS
M's31B B MomepeyHoMy HampsMmky. Ll  MaHimymsmii MOXyTh JOBECTH J0

HEKOHTPOJIbOBaHOT KpoBOTEUi.[1]

Pucynoxk 1 — KpoBoTeua npu po3pisi cKabIeaemM

OckuIbkM 3a0€3MeYUTH FeMOCTa3 IMpU XIPYpPridyHOMY BTPYYaHHI MPAKTHYHO
HEMOKJIMBO - XIpypr MOBHHEH MOCTIHO KOHTPOJIIOBATU KUIBKICTh BTPAYEHOI KPOBI:
He Outbie Hixk 500 M. ToMmy 30UIbIIYETHCS KUTBKICTh MAHIIYJISIIIN 1 BIATIOBIIHO Yac

orepartii.

[Ipu cknagHUX oneparisix, BHACIIIOK PalTOBOI BTPATH BEIUKOr0 00’ €My KpOBI
MOKJIMBUM PO3BUTOK aHEMii, MOPYLIECHHS apTepiajibHOr0 THUCKY, Ta 3MEHIIECHHS
JOCTaBKM KHUCHIO 1O oOprasiB. Bce ue crpusie po3BUTKY 1H(MAPKTY MioKap/a,

1HCYJIBTY, PIJILIE - PU3BOJUTH J0 JIETAJTbHUX BUIAAKIB.

[Ile omHUM HEMOJIIKOM JAHOTO METOMY € BaXXKUH Micisionepaiiiinuii nepioa. B
mepurn JBi 100 TMicis omepailii MOXJIMBI Taki YCKJIATHEHHS: KpOBOTEdYa, IIIOK,
acikcis, TuxalbHa HEJIOCTaTHICTh, MOPYIIEHHS BOJHO-EJIEKTPOJITHOrO Oanancy. B
HACTyMH1 AH1 micias onepaiii (3-8 A10) Moxke BUHUKHYTH CEPLIEBO-CYAMHHA Ta TOCTpa
MEYIHKOBAa HEJOCTAaTHICTh. HeoOXimMHMI TOCTIHHMIA AOTJISA] 3a pPaHO, JOJATKOBI
MEIUKAMEHTH, OCKUJIbKM MOXJIMBE 1H(IKYBaHHS 1 HarHoeHHs. JloBroTpusaie
3aro€HHs MICISONEepalifHUX IIBIB, BIIOYBAE€THCS 3a 3-8 THXKHIB 3aJIEKHO Bl CTAaHY

oprauismy [2].



YabTpa3BykoBuii Mmetoa. [IpoBoAUTHCS TApMOHIMHUM CKajbIeNeM, MPUHITHIT
Aii sKoro mossirae y TpaHchopmaiii eNeKTpUYHOI €Heprii, 1o HaAXOAUTh 3
reHepaTopa, B yJIbTPa3BYKOBY MEXaHIYHY 3aBISKU I'€30KEpPaMIYHUM €JIEMEHTaM, SIK1
3HAaXOMAThCA B PYKOATI amapary. BHCOKOYacTOTHI MeXaHiuHl KOJIMBAaHHS
NEepealoThCsl Ha JIe30 HacaJKW, BHACIIJOK YOr0 HAKOHEYHHUK PYXA€ThCS B

M03/I0B)KHBOMY HaIpsMKY (puc.2).

=]

ARYCTUUHMI 60K MNe3onekTpuyHa
cucrema

Pucynok 2 - YapTpa3BykoBU TAapMOHINHHIA CKABIIEIh

UYacToTta konuBaHb noctiiiHa 55,5 k', ammiityaa pyxy siesa Big 50 o 100 am.
[ToTyXxHiCTh pOOOTH MPUCTPOIO 3AJCKHUTH BiJ aAMIUNTYIU Jie3a, MOTO TEeOMETpii
(rocTpoTH), WIUIBHOCTI TKAHWHH 1 CTEMeHl TUCKYy Ha TKaHuHy. [Ipu 1pomy
TeMIlepaTypa, sSika BHHHKA€ TPH B3a€MOJII Jie3a 3 O10JOTIYHOK TKAaHUHOK MOXKE
nocsiratn - 100°C.  Koarynsmiss 1 3aKylmoproBaHHsS CyIOuH ApiOHOro KamoOpy
BiIOyBaeThcsl mpu Temrepatypi Big 50°C, Oinbm Benukux — g0 100°C, ame He
MEpEKpPUBAE CyIUHH OLblIe 2 MM. YJIbTPa3BYKOBa Jiisl 3MEHILY€E CTEMIHb OOBYTJICHHS
1 BHUCYIIIYBaHHSI TKaHWH, ajleé HE MOXKe 3a0€3MEeUUTU BIJCYTHICTh TpaBMAaTHU3MY.
30UTBIIIEHHS Yacy BIUIMBY 1 TEMIIEPATypPH MPUBOAUTH JO TEPMIYHOTO MOIIKOHKEHHS:
TITMOMHA KOATYJSIIIIHHOTO HEKpo3y - 2,5+0,5mMm. [3]

Jlo mepeBar 3acTOCYBaHHS YJIbTPa3BYKOBOI'O CKaJbIIENS BIIHOCSTBCS pI3Ke
3HM)KEHHSI 1HTEHCHBHOCTI Ta TPHUBAJIOCTI OOJBOBOIO CHHAPOMY, 3MEHILECHHS
KPOBOBTpaTH aX [0 11 BIJICYTHOCTI, CKOPOYEHHSI TEpPMIHIB MICISONEpaliifHOro
peabimrarniitHoro mnepiogy m0 13-14 nHIB, BIACYTHICTh THIHHO-CENTHYHHUX

YCKJIaJIHCHb.



Eaexrpoxipyprisa. Po3’eqnanHs TkaHuH BiAOyBaeTbcs 3  JIOMOMOTOIO
EIEKTPUYHOTO CTPYyMY («EIEKTPOHOXKa»). 3aCTOCOBYETHCS B MOHOTIOJISIPHIN Xipyprii.
EdekTuBHICTD pO3’€JHAHHS 3aJICKUTH Bl TOCTPOTH Kparo enekTpoay. Lle 3abe3neuye
MaKCUMaJIbHy KOHIICHTPAIII0 CHEPTii, SKa BU3HAYAETHCS BIIHOMICHHSIM CHIIA CTPYMY
70 1ot TkaHuHU. [Ipu HarpiBaHH1 POpMYyIOThCS OYIBOAIIKH MEPEerpiTOro rasy, sKi
PYMHYIOTh SIK KJITHHHI, TaK 1 TKAHUHHI CTPYKTYpH. I'eMocTa3 BiiOyBa€eThCs JUIIE B

kamirsipax (Puc.3).

Pucynoxk 3 — KpoBoTeua npu po3pisi e1eKTPOHOXKEM .

JlazepHuii meroa. Po3pi3 BUKOHYETHCS JIa3epHUM CKajbIlelieM, TEIUIOBA s
AKOTO TOIIMPIOETbCSI HA JOCTaTHBO MAJIEHBbKY IUIOLLY, OCKUIBKA IIHpPUHA
chokycoBaHoro jnazepHoro mydka ctaHoBuTh 0,01 mMm. ToMy mpu BUKOpPUCTaHHI
TaKoOT0 THCTPYMEHTY KOaryJisiiisi HacTae npu Bucokiit Temneparypi Bix 100°C no 400
°C. bionoriynuii edekt All 1HCTPYMEHTY 3aJIeKUTh BIJ JOBXKUHHU JIA3€PHOIO
sunpomidioBauus (70-1000 HM), DOBXUHH IMITYJIBCIB, CTPYKTYpH Ta (i3UUHUX
BJIACTUBOCTEHN 010J710T1YHOI TKaHUHM. [ TMOMHA MPOHUKHEHHS 3a3BUYail CTAHOBUTH 2-
9 MM. 30UIbIIEHHS MOTYKHOCTI BUITPOMIHIOBAHHS MPSIMO MPONOPLIAHO 3pOCTAHHIO

CHJIM Ta TJIMOMHU Horo aii Ha TKaHuHY. [4]

Cnig 3a3Haumtd, mo npu temreparypi 100°C po3mip 30HH HEKpO3y TKaHHH
J0ocTaTHRO 3poctae, a mnpu nepeBuineHHi piBas 100°C  cynpoBomKyeThCS IHTCHCUBHUM
BUITAPOBYBAHHAM BOAM Ta TEPMIUYHMM PO3MAJOM OpraHiuHux Mojekynr. llepeBurieHHs
temrepatypu 10 300 °C npuBOIUTH 70 TOPIHHS MOBEPXHEBHX IIapiB 3 BUAUICHHIM
nuMy. [lpu 11bOMy NPOJYKTH 3TOpaHHS OCIJAal0Th Ha MOBEPXHIO C(HOPMOBAHOTO

abnduiitHoro  kparepa. ToOTo  BiIOyBa€TbCcsl BUCYLIYBAHHA 1  OKHUCIIEHHS



(oOByTIIIOBaHHS) TKAaHWH, YTBOPEHHsI CTPYyIa, IIO MOKPWUBAE 30HY KpOBOTedl . Sk
HACJIZOK — JIOBTOTpHBAJe 3aro€HHs (2-4 TWXKHI) Ta SICKPAaBO BUPAXEHUN OOJHOBHIA

CUHIAPOM.

Ha pucynky 4 300pa’k€HO OITIKM CIM30BOi OOOJOHKH IiAHEOIHHS TiCTs

XIpypriYHOr0 BTPYYaHHS JIa3ePHOr0 CKaJbIeio. [5]

PucyHok 4 — Oniku ¢au30B0i 000JIOHKY T1THEO1HHS

deHoMeH  a0nAMii, 10 PO3BUBAETBCS MPU  B3AEMOJII  J1a3€pHOTO
BUMNPOMIHIOBAaHHA 3 JKUBUMU TKAaHMHAMH, € JOCTaTHbO CKJIQJHUM 1 MOTpedye

ACTAJIbHOI'O BUBYCHHI 1 BJOCKOHAJICHHA.

Meron BU-po3z’ennannsa  BT. by pospobnenuit B IHCTUTYTI
enekTpo3BapioBanns iM. €.0. [latona HAH VYkpainu. BinOyBaeTbcs 3a A011OMOT0R0
OIMOJIIPHOTO IHCTPYMEHTY TIiJ] BILTABOM CTPYMY BHUCOKOi 4acToTH [6]. TemmnepaTypa
B 30H1 KOHTaKTy — 60-70°C. Take MiHIMaJIbHE TEIUIOBE BKJIAJCHHS HE TpPaBMAaTHUHE
s BT, ane nocratHe miig po3’€IHaHHS Ta KoaryJsiii. B sSKOCTI iIHCTpyMeHTa MOXHa

BHKOPHCTOBYBATH CICIialibHI HOXKHIII, 3BapPIOBAJIbHUI 3aKkuM 200 miHIeT [7].



Pucynox — 5. Meton BU-po3’eananns bT.

ToBmMHA TKAaHWHH, KA PO3PI3AETHCSI MOXKE CTAHOBHUTH KiJIbKa CAaHTUMETPIB.
JliniiiHA MIBUJIKICTh PO3pI3aHHS 3aJIeKUTh BiJ] TOBIIMHU TKAaHWHH, 3aCTOCOBYBAHOTO
IHCTPYMEHTA, HAaBUYOK Xipypra 1 MOK€ CTAaHOBHUTH KUIbKa CAHTUMETPIB B CEKYHY.
[IBuaKiCT, po3'€qHAHHS TKAHWHHA ICTOTHO 3aJIe)KUTh B 3YCHJUISI CTUCHCHHUS
enexkTpoAiB. ONTUMAILHUM TUTOMUN TUCK Ha TKAHWHY 3HaXOAUTHCA B Jiama3oHi 0,2-
0,5H/m2. 3BaproBajibHa Hampyra 3HaXoJauThesd B Mexax 170-220 B [8-9]. B 3oHi
3BapIOBAJILHOTO 3’€IHAHHS CYJIWHU YTBOPIOETHCA KJIEHKOIOIOHA KoaryJsiiiHa
o0iomaca "JIHK— mnpotein — acoriioBanuii aytobiokieit”" [10]. Llg kommo3suiris

3a0e3mnedye HaAIHUI reMocTa3 B CyAnHax pizHoro giamerpy (PucyHok — 6).

Pucynok — 6. 3mMiHM B apTepisix M'sI30BOTO TUITY PU BUKOPUCTAHHI METOY
BU-po3’eqnanns bT: a — 06omoHKM 30epekeHi, MPOCBIT 3MIIIaHOTO TpoMOy; 6 —
KOaryJsiisg OUTKOBUX Mac B M's130B1i1 00010HII1. 3a0apBIICHHS T€MAaTOKCUIIIHOM Ta

co3uHoM. 30utbmmenns x 200 [11].



JloctaTHS MexaHiIYHA MIIHICTh IIBa 3a0e3neuye HaAlMHUN remocTtas. Takox
nepeBaraMM METOJAY € BHCOKAa IIBHIKICTb, 3PYYHICTh 1 HAaJIIWHICTP BHKOHAHHS
orieparliii; CIpoIeHHS TEXHIKU MPOBEACHHS XIPYpriyHOi omeparlii; aKypaTHICTb 1
TOYHICTh  PO3TUHY  TKaHWH; CTEPWIBbHICTH Ta  BIICYTHICTb  HArHO€Hb.

[Ticnsionepariitauii epioJ 3arOEHHS CKJIa1ae Kiibka aaiB [9].

BUCHOBKH

IcaHyroui MeTomu po3’e€aHaHHS O10JOTIYHMX TKAaHWH HA CHOTOJHI HE MOXYTh
3a0e3neunTH  psAA  nepeBar, Ak Hagae  BY-po3’eaHaHHA:  BIACYTHICTB
MICTSONEPALIMHUX YCKIAAHEHb, TaKUX $K KpOBOTE€Ya, MICLHEBUI HaOpsAK Ta
3anasieHHs. JlocTaTHS MeXaHIYyHa MILHICTh 1IBa 3a0e3nedye HaJiliHy TepMeTHU3aliio
opraHiB. A ontumanbauii nutomuit Tuck 0,2-0,5H/M2 1 Temneparypa 60-70°C B 30H1
KOHTaKTy JI03BOJISIFOTh YHUKHYTH HEKpPO3y 1 3pOOMTH XIpypriyHe BTpY4YaHHS

HCTpaBMAaTUYHUM JJIA Ha]_Ii€HTa.
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