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KopucHa mMopenb HanexuTb 40 MeAWUUHW, a camMe CTOCYETbCA HEeWpOXipypriYHOro ikyBaHHS
rnianbHMX NYXSIMH FOMOBHOIO MO3KY NpW iX NPOAOBXEHOMY POCTI.

OgpHieto 3 GaraTbOX NPUYUH, LLO NPU3BOANTL A0 HEraTUBHMX HACMIAKIB Nig Yac HeMpoXipyprivHOro
NiKyBaHHA rrfianbHUX MNyXfWH TONOBHOIO MO3KY NPWU X MPOAOBXEHOMY POCTi, € HEMOXIMBICTb
BUAANEHHs NYXNUH SK NOBHICTIO, TaK i YacTKOBO, LU0 3HAXOOATbCH Y MICLSAX FOMOBHOMO MO3KY, SKi
BiQNOBIOAOTb 3@ OCHOBHI XUTTEBI OYHKUIT NMOAMHU. HaBiTb HEe3HauHi MOLUKOMAXEHHS UMX OiNgHOK
rONOBHOrO MO3KY MOXYTb NPUBECTU OO iHBanigmaadii, a y ripwiomy BUnagky, i 4o niTanbHUX BUNaAkKiB
nig vac onepadii. Tomy HenpoxipypriyHe BTpy4aHHSI B TakuMX MiCUSIX BBaXXAeTbCA HEMOXMIMBUM abo
AyXe pU3nKoBaHuM, ane, SKWOo Taki HeMpOoXipypriYHi onepauii No XXUTTEBUX MOKa3HMKaxX NPoOBOAATHLCS,
TO BOHW BUKOHYIOTbCS i3 3aCTOCYBaHHAM Nla3epHUX TEXHOMOrIiN rinepTepMil nyxnuH. Ha xanb, B Taknx
BUNagKax JOBOANTLCA 3a0BOSIbHATUCS YaCcTKOBUM BUOANEHHAM rfianbHMUX NyXAWH FONIOBHOMO MO3KY
npy iX NPOAOBXEHOMY POCTi 3 HACTYMHMM fiKyBaHHAM XBOPOro nikapcbkmy 3acobamn Ta 3a
AornoMoroto pagiotepanii, ane ue He 3aBXau NPUBOAUTL A0 OAYXXaHHA XBOPOro, TOMy Lo NyXfnnHa He
BMaaneHa MOBHICTIO, OCOBNMBO 3MOsiKiCHA MyxfIMHA, MOYMHAE 3HOBY POCTU. TOMY Ha 4aci €
ONTMMI3aLis TexHOMorii XipypriyHOro rnikyBaHHA XBOPWUX Ma MNyXNWHW NiBKYfb BEMMKOrO MO3KY 3
3aCTOCYBaHHAM NPOrpeCcUBHMX Na3epHUX Ta HaBsirauinHux TexHororii [1].

Bigoma cuctema HempoHasiradii [6-8], nporpamHe 3abe3nedyeHHs AKOI B MpOUECi XipypriYHoro
BTPYYaHHA Ha roNoBHOMY MO3Ky Bigobpakae Ha ekpaHi MOHiTopa BipTyaribHe ChiBBigHOLLEHHS
XipypriYyHOro iHCTpyMeHTa OO odepaHux OO0 onepauii MarHiTHO-pe30HaHCHMX 306paxeHb Mo3ky. Lis
cucteMa [ae MOXMMBICTb ofepXaTu 300paXeHHA CTPYKTyp TFOJIOBHOIO MO3Ky, ane He Mae
MOXITMBOCTi 3abe3nednTn aBTOMaTW4YHE BBEAEHHS B MO3KOBiI CTPYKTYpPW ernekTpoda, yepe3 SAKun
NPOBOAMUTLCA [is Ta3epHOro ONPOMIHEHHS Ha MYXIUHY.

IcHye Takox poboTm3oBaHa XipypriuHa cuctema da Vinci Surgical System - ue npunag ans
NpoBeAeHHN XipypriuHMX onepawin, Skiin Mae aBa Gr1okK: NepLunii - Ansa Xipypra-onepaTopa, a apyrun
- YOTMPUPYKMI POBOT-MaHINyNATOP € BUKOHYHOYMM MexaHisamoMm. PoboTta cuctemu 34iNCHI0ETHCA
HacTynHum YnHoM. OpgHa 3 "pyk" poboTa Tpumae Bigeokamepy, sika nepegae 306padkeHHs1 YaCTUHM,
O OnepyeTbes, a OBi iHWIi B pexuMi peanbHOro 4Yacy BigobpakyloTb 34IMCHIOBaHI Xipyprom pyxu, a
yeTBepTa "pyka" BUKOHYye OyHKLUii acucTeHTa Xipypra [2]. Lis cuctema pobpe npautoe B 3arasbHin
Xipyprii, ane BoHa He Moxe ByTu 3acTocOBaHa AN BUKOHAHHSA HEVpPOXipYPriYHMX onepauin 3 Kifbkox
NMPWYMH: MO-MepLle, BOHA He NPUCTOCOBaHa ANA BUKOHAHHA HEMpoOXipypriyHMx onepauin 3
BUKOPUCTaHHSA Nas3epHUX TEXHOIOri, a No-Apyre, BOHa He BUKOPUCTOBYE Y CBOI poboTi HaBirauinHy
cuctemy, 6e3 AKOi Ha CbOroAHi HEMOXIMBO MPOBEAEHHS TOYHOrO BUAANEHHS MyXNWH TOMIOBHOMO
MO3KY.

Bigoma cuctema XxipypridHOI HelpoHaBirauii, o BKMAYae BigoOpaXeHHA Ha eKpaHi MOHITopa
BipTyanbHOro CniBCTaBNeHHs NOMOXEHHS XipypriYHOro iHCTPyMeHTa Ta TpaekTopil Moro nepemileHHs
BIJHOCHO oOMepauiiHUX MarHiTHO-pe30HaHCHUX 300paXeHb MO3Ky, fAKa BiOPI3HAETbCA TWMM, LO
AOAaTKOBO A0 CUCTEMM XipypriYHOI HeMpoHaBirauii nigknioyaeTbCsa CucTeMa BiAEOMOHITOPUHIY 3
NoegHaHHAM Ha eKpaHi MOHiTopa BigobOpakeHHs BipTyanbHOro CIBCTaBEHHS  MOMOXEHHS
XipypriyHOro iHCTpymMeHTa Ta TpaekTopili WMOoro nepemiweHHs BiAHOCHO onepauiHuX MarHiTHo-
pe3oHaHCHMX 3006paxeHb MO3KY 3 BioOparkeHHAM (DaKTUYHOrO MONOXKEHHS XipYpPriYHOro iHCTpyMeHTa
Ta TpaekTopii MOro nepemilweHHs BiAHOCHO OAepXaHux B peanbHOMYy MacwTabi 4Yacy iCTUHHKX
300paxkeHb MO3Ky Ta MO3KOBUX CTPYKTYp [3].

Buwe HaBegeHa HaBirauiHa cucTemMa TakoX He Moxe 3abesneunTtn  MpoBELEHHS
HeMpoXipypriYyHOro BTPy4YaHHss B poOOTU30BaHOMY pexumi. BoHa Tinbku [o03BONsie Hempoxipypry
NpoBOANTK BinbLL TOYHE BUAANEHHS MYXSMH MO3KY B Py4HOMY pexuMi, Konv cBoI Aii nig yac onepauji
BiH MOXe MOCTINHO KOHTPOSIOBATU Ha MOHITOpi, ane Le He rapaHTye WOoro Big MOXubOKW, sIKOi, sK
AOBedeHO MaTeMaTtuyHo [4], poboTu B cBOI pobOTi He MpunyckatoTbes. Lle € nepwum 1i Hegonikom
MOPIBHAHO 3 3anponoHOBaHWM pPOBOTM30BaHMM KOMMIEKCOM, a Mo-Apyre, TOYHO PO3paxoBaHy
KOMM'IOTEPOM  HEMPOHAaBIraUiMHOI CUCTEMM TPAEKTOPI0 PyXy Jla3epHOro CBIiTIoBoga MoOXe
3a6e3neynTn TifbKn aBTOMaATU30BaHE KEPYBaHHSA HUM.

3agavelo 3asiBNEHOl KOPUCHOI Moaeni € po3pobka NpUCTPO ANsi MaroiHBa3MBHOIO BUOANEHHS
rnianbHUX NYXIMH FOIOBHOMO MO3KY MPU iX MPOL4OBXEHOMY POCTI, L0 3HAaX0AATbCS B ManogoCTYMHUX
MicusX.

MocTaBneHa 3ajaya BMPIWYETbCS TWMM, WO pPo3pobneHo pobOoTU30BaHUI KOMMIEKC Anis
ManoiHBa3uBHOro BuAaneHHs rnianbHUX NyXMWH rofloBHOr0O MO3KY NpW iX NpoAOBXEHOMY POCTi, Lo
3HaXOAATLCA B ManogoCTyNHUX MiCUsX, KU CKNaaaeTbes i3 TpaHcdopmaTopa, ENeKTPOHHUX KIoYiB,
BUMPSIMHONO MOCTa, KOHTporiepa, HaBiraliiHOi CUCTEeMW, MOHITOpa, MIKpOABUIyHa, [KOMCTMKA
KepyBaHHS, MOCTINHUX MarHiTiB 3 KOTYyLLIKaMM iHAYKTUBHOCTI Ta cnevianbHOro CBiTnoBoAa 3 HaHECEHNM
MarHiTHUM NOKPUTTAM Ha MOro KiHLi, NPy UbOMY KOHTpONep MiakniovYeHMn Ao HasirauiiHoi cuctemm 3



10

15

20

25

30

35

40

45

50

55

60

UA 163451 U

MOXJSIMBICTIO KepyBaHHA 3a [OMOMOrOH ENEeKTPOHHUX KIHoYiB MOCTIMHUMUK MarHitamu, ki MakoTb
cneujanbHi yTpuMyBadi Ans BCTAHOBMEHHS X Ha ronoBsi nauieHTa.

BupiweHHa nocTtaBneHoi 3agadi - NpoBeAeHHss ManoiHBa3VBHOIrO BUAAMNEHHS rMianbHUX MyXAuH
FOMIOBHOrO MO3KYy NpW X NPOAOBXEHOMY POCTi, O 3HaxXOoAATbCA Y ManodoCTymHUX Micusx,
30INCHI0ETBECA PODOTM30BaHMM KOMMIIEKCOM, $IKMW, Ha BiAMiIHY Big HaBirauiiHoi cuctemu, Mae
KOHTponep, WO MigKM4YaeTbCa OO0 HasirauinHoi cuctemu Ta 3abesnevye KepyBaHHA MOCTIHUMM
MarHitamu, fki, B CBOro yepry, 3abesne4vytoTb TO4YHE NPOCYBaHHA CreLianbHOro CBiTNnoBoAa 4O Micud
3HaXOMKEHHS NYXIUHMU.

MpucTpin cknagaeTbCca i3 TpaHcopmaTtopa, EeneKTPOHHUX KIIYiB, BUMNPSMHOrO  MOCTa,
KOHTpOSiepa, HaBirauinHOI CUCTEMW, MOHITOpa, MIKPOABUIYHA, [PKOMCTUKA KepyBaHHS, KOTYLUOK
iHOYKTUBHOCTI Ta NOCTIMHNX MarHiTiB.

MpucTpin PyHKUiIOHYE HACTYyMHUM YuHOM. [Micna nNpoBeOeHHs MigroTOBKM XBOPOro Ao onepalil,
sKa, MO CYTi, HiYMM He BIApPI3HAETbLCA Bi4 3arafbHOMPUWUHATOrO MPOTOKOSY, Ha rOSIOBY XBOPOro
BCTAHOBMIOKOTLCA MOCTINHI MarHiTW 3 KOTyLWIKaMy 3 cneujianbHUMK yTpumyBavyamu, Ha OesKin BiacTaHi
OVH Big ogHoro. BctaHoBNeHi yTpMMyBadi NOCTIMHUX MarHiTiB 3 €NeKTPUYHMMM KOTYLLIKAMKW Ha HUX, a
TakoX MOCTIMHI MarHiTM BCTaHOBMIOKTLCA [O04AaTKOBO B MiCUSAX, SKi BKa3aHi Komn'loTepoM, npu
pO3paxyHKy TpaekTopii pyxy cBiTnoBoga Ans Hawbinbl MPUWHATHOrO nigxogdy OO OMNepoBaHoi
nyxnuHu. [icns BCTaAHOBMEHHSA MarHiTiB 3 KOTYLUKaMWU BKIIOYAETbCS TpaHcopmaTtop, AKkMn Mae
AEeCATb MOHWXKYUMX HaNpyry obMOTOK (po3paxoBaHWX Ha NPOXOAXEHHSA MOCTIMHOIO CTPYMY HE MEHLL
10 A B iMNynbCHOMY pexumi), siki 3abe3nevyoTb nogadvy Hanpyrn Yepes Krodi Ha BUNPSMHUIA MIiCT Ta
Ha KOTYLLIKW, po3TalloBaHi Ha NOCTIMHMX MarHiTax B iMnyrbCHOMY peXxumi (Hanpyra, Lo nogaeTbcs Ha
KOTYLLKW, Bignosigae 6e3nekoBUMM cTaHAapTaMm, NPURHATMM B MeOWULMHI), Yepe3 eneKkTPOHHI Krtoui,
pobOTO SIKUX Kepye KOHTponep, 3'€AHaHUN 3 HaBirauiHOK CUCTEMOM, Bid SKOi BiH OOepXye
KOOpAMHaTK NyXNMHU, OO0 AKOI NOTPIGHO pyxaTu CBITNOBOA, i siKi pO3psaAXKatoTbCsl Nif Yac BKITHYEHHS
KrnoviB Yepes emHocTi. Hag micuem, ge Henpoxipyprom 3pobrneHo cpusose none Ans aBTOMaTUYHOI
nogavi ceiTnosoga BCepeauHy MO3KYy, PO3TalloBaHO MIKPOABMWIYH, WO 3abesnedyye npocyBaHHSA
cBiTnoeofa 3i weuakictio Big 1 4o 10 mm 3a 1 xBunMHy. 3MiHa TpaeKTOpil NPOCYBaHHS cnevjianbHOro
CBITNOBOA4A 3A4INCHIOETLCA Mig Ai€l0 MarHiTHOro MNomns, WO YTBOPKETLCA MOCTIMHUMW MarHiTamm 3
KOTywkamMn Ha Hux. Ona 6inbw HarnsggHoOro po3ymiHHA Ail MarHiTHOro nons MOCTIMHUX MarHiTiB
HaBegemo Aesiki OCHOBHI po3paxyHku, WO Oynu B3sTi A0 yBary npu NpOEKTyBaHHi npuctpoto. lMo-
neplue, po3Mipu YepenHoi Kopobku, Lo B cepeaHbOoMY OOPiBHIOTL 57 CM B OOHIM NOWMHI Ta 69 cm
y OpyriK, no-apyre, cepefHs ryctuHa mMo3ky ctaHoButb 1,039 r/cm3, Ue BaxnuMeBo ANs noganbLIoro
pO3paxyHKy cunu, WO fAie nig 4Yac pyxy cheuianbHoro ceitnogioga. Takox Jo ysarm Oyno B3sTO
TOBLUMHY KiCTOK 4epena, MO3KOBMX ODONOHOK Ta MO3KOBMI KpPOBOTOK. [Mpu cuni HanpaBneHoro
MarHiTHOro nons, BkasaHoro Hux4e, HaBeaeHi BuLLe i3ionoriYHi xapakTepuCcTUKU He MOXYTb CYTTEBO
BMMAMHYTU Ha poboTy pobOOTU30BAHOrO KOMMIEKCY. FAK MOCTiHI MarHitm mu BMbMpaemo HeOoA4MMOBI
(NdFeB) marHitn, ski mawTb KiHUEBY MarHiTHy iHaykuito go 1,3 T, wo popiBHioe 1040-103 A/M
diametpom 1 cm. lMpoBedeHi matemMaTu4Hi po3paxyHKkM Mo B3aemodii ABOX MOCTIMHMX MarHiTis [5]
nokasanu, Wwo cuna ix B3aemogii gopisHioe 0,25 H abo 0,25 kr/cm?, a 6inbll ToYHi pe3ynbTati 6ynu
OfEepXaHi nigyac npoBeAEeHHs (Di3MYHOrO MOAENtOBaHHA Ail MarHiTHOro nonsi Ha enekTpop,
3aHYPEHUN B EMKICTb 3 BOAOHD, IO Mana Ty XX camy ryctuHy. OnTuManbHUN HanpsMoK BUOMpaEeTbCA
aBTOMaTWYHO NpU Nofavdi iMNynbCHOro MNOCTIMHOrO CTPYMY NO KOMaHAi KOHTponepa yepes kntodi. [ns
BMKOHaHHs1 poboTM poOOTU30BAHOrO KOMMMEKCY HeobxXigHO maTu po3pobreHun cneuianbHUn
CBITNOBOA, SIKMW, Ha BIAMIHY Bif iCHYHOUYMX CBITNOBOAIB, Ma€ Ha CBOIN KiHUEBIN 4YaCTWHiI HaHeceHe
TOBWMHOKW B 5-10 MKM MarHiTHe MNOKpUTTH, BMKOHAHe 3 MarHiTHOro marepiany, WO Mae HU3bKi
KOEPUUTUBHI XapakTepuctuku. 3a poboTo BCbOro poboTU30BaHOIo KOMMIEKCY CIiAKYE HEMpOXipypr,
NOYMHaKOYM 3 TOr0 MOMEHTY, KOMWU Mig MOro KepiBHULUTBOM B HEMpOHaBirauinHy cuctemy BBOAATLCA
napameTpu 3i 3HiMkiB MPT 4n KT. NpoxoauTe nigrotoBka A0 NpoBeAeHHs onepauiiHoro BTpyYaHHs
Ta MPOBOAMTBCS KOHTPOMb 3a CTAHOM XBOPOrO Nif 4ac npoBedeHHA onepauii. Ha BigeomMoHiTopi
3AINCHIOETLCA KOHTPOMb 3@ MNepecyBaHHAM CBITIOBOAA Ta BMWKaHHAM Nas3epHOro BUMNPOMiHIOBa4a
nicnsa nigxoay CeBiTNoBoAa A0 NYXIMHKU | NOBEPTaHHAM WOro Tina, nig Agieto MarHiTHOro nNons nig Takum
KyTOM, L0 [O03BOMUTb MNPOBECTU TEPMOLECTPYKLi0 MyXMMHM [O MOBHOrO ii 3HULIEHHS. Takox
pobOTN30BaAHUI KOMMMIEKC MOXe 3abe3neunmt MOBHE KepyBaHHS HEWpOXipyprom Mpouecom
nepecyBaHHsi CBiTNOBOAA [0 MYXNIMHW B PYYHOMY pPEXMMi 3@ [OMNOMOrow [XKOWCTUKA, Ae Takun
pexum, Konu 3a AOMOMOrok cheLianbHOro [KONCTMKa BiH MOXe Moro npocysaTu "Bnepen”, "Hasapn",
"npaBopyy” um "niBopyy". Takuii pexum poboTu notpebye Big Helpoxipypra NpocTUX AOAaTKOBUX
HaBUWYOK, SIKi MOXXHa HamnpaloBaTu 3a JOMNOMOro MaHekeHa.

MpucTpin BUKOPUCTOBYETLCA HACTYMHUM YMHOM. [Nepen npoBefeHHsAM onepalii No BuAaneHHo
rnianbHUX MYXSMH FOMOBHOrO MO3KYy MNpuW iX NPOAOBXEHOMY POCTi BCTAHOBMKETHCH ChnewianbHuUi
CBITNOBOA 3 MarHiTHUM MNOKPUTTAM Ha KiHUi, BBOAWUTbCA OOAaTKOBa iHdopMalis 3 HaBirauinHoi
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CUCTEMMN MPO MiCLe 3HAXOMKEHHS MyXJIMHW, BMWKAETbCS NA3epHUA OMNpPOMiHIOBAY, MPOBOAUTHCS
TEPMOAECTPYKLIA MNyxXnMMHWU Ta, 3a HeobXigHOCTi, NPOBOAWUTLCA OOAATKOBE KepyBaHHS MpOLLeCcoM
TEPMOAECTPYKLIT NYXNUHU, 3MIHIOKOYM MOMOXEHHS CBITNOBOAA 3a LONOMOMO JKOMNCTMKA B PYYHOMY
pexumi KepyBaHHS1 4O MOBHOIO 11 3HULLEHHS, a TaKoX NPOBOAUTLCHA KOHTPOMb CTaHy XBOPOro nig vac
npoBeAeHHs onepaLlii.

MpucTpin NponwoB ychiWHy KMiHiYHY anpobauilo y HEenpOOHKOMOrivHIA KniHiui QY "lHcTtuTtyT
Henpoxipyprii im. akag. A.lN. PomogaHosa HAMH YkpaiHn".

3anponoHoBaHUN NPUCTPIN Mae pag nepesar:

- A03BONSE NOKpALLMTW Bidyaniszauilo rnianbHUX NyXSIMH FOSIOBHOMO MOXY MpKW iX NpOgOBXKEHOMY
POCTi Yy XipypriYHOMY MORi, 3aBASIKM YIiTKO OKPECIEHUM MeXaM LifecnpsaMOBaHOro OnpoMiHEHHS;

- BukopuctoBye gaHHi MPT abo KT ans BM3HA4YeHHS KOOPAMHAT rfianbHMX MyXJIMH FOSIOBHOIO
MO3KY Mpwn TX NPO4OBXEHOMY POCTi;

- KOHTPOflb 3a NepecyBaHHsIM CBITIOBOAA OO0 MiCUS 3HAXOMKEHHS rMianbHUX NyXfUH FONOBHOMO
MO3KY Npw iX NPOAOBXEHOMY POCTi;

- NPOBEeAEHHS TePMOAECTPYKLUIT rnianbHUX NyXMMH FOSIOBHOMO MO3KY MpU iX NPOAOBXEHOMY POCTI
METOZO0M Ma3epHOro onNpoOMiHEHHSI 3 Be3nepepBHUM KOHTPOMEM CTaHy XBOPOro Mig 4Yac NpoBeOeHHs
onepaduiii.
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®OPMYJIA KOPUCHOI MOJENI

PoboTusoBaHuin KOMMeKc AN ManoiHBa3vBHOIO BUAANEHHS IMianbHUX MYXMH FOfIOBHOMO MO3KY Mpu
X NpoOAOBXEHOMY pOCTi, $KAA CKNagaeTbCca i3  TpaHchopmaTopa, eneKkTPOHHUX  KIouiB,
BUMPAMMSOYOr0 MOCTa, KOHTporepa, HaBirauiHOi cucTtemMu, MOHITOpa, MIKpOABUryHa, [KOMCTUKA
KepyBaHHS, NOCTINHUX MarHiTiB 3 KOTyLLIKaMMW iHOYKTUBHOCTI Ta creLianbHOro CBiToBoAa 3 HaHECEeHUM
MarHiTHUM NOKPUTTAM Ha MOro KiHui, Npy LbOMY KOHTpOMep NiAKMYeHnA 0 HaBiralinHoi cuctemm 3
MOXIUBICTIO KepyBaHHA 3@ [JOMOMOrOH €ereKTPOHHUX KIHYiB MNOCTIMHUMWU MarHitamu, ki MakTb
cneuianbHi yTpymyBadi 4N BCTAHOBIIEHHS iX HA rOMOBI NaujieHTa.

Komn'totepHa BepcTka J1. LlixaHoBCcbka

1O "YkpaiHcbkuin HauioHanbHWUIA odic iIHTENeKTyanbHoI BNacHoCTi Ta iHHoBauin", Byn. Amutpa MoaseHka, 1, M. Kuis — 42, 01601



