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Uctopua CPX

Bnepebie onucaHa LUeseackum Helipoxupyprom Lars Leksell B
1951 r.

Ucnonb3yerca bonee 30 net pnsa ne4eHns AobpokavyecTrBeHHbIX,
3/10Ka4YeCTBEeHHbIX OMyX0Nei, COCYAUCTbIX ManbdopMaunin n
APYrux naronorn4ecknx obpasosaHuil B rolOBHOM MO3re C
MUHUMaNbHOWN MHBA3UBHOCTbIO

bonee 200.000 nauneHTOB Npose4yeHo BO BCEM MUpE

Ycnex B Haunbonbleh creneHn 3aBUCUT OT TECHOTO
B3aMMOLENCTBUS XUpypra, Ny4eBoro Tepanesra,
XUMuoTepanesTa, du3nka, Ny4eBsoro ANarHocra, TEXHUKOB U
MeacecTep. 2T1a rpynna AoMKHa oTeedyaTthb 3a oTbop nauueHTos,
nNaHWpoBaHWe U NpoBegeHne NevYeHus, AanbHenwee
HabnwopeHne



Paguorepanus WM JydeBas Tepamus — 3TO
METOJ, CBSI3aHHBIM C  MCIIOJIB30BAHHUEM IS
JICYCOHBIX IEJICH H3JIYyYCHHM €CTECTBEHHBIX U
MCKYCCTBEHHBIX PAJIMOAKTUBHBIX BEIIECTB.

ABJISIETCS O00ecCIIeueHneE
MaKCUMAaJIbHOTO pagualMOHHOTO
BO3JICICTBHSL Ha OIYXOJEBbIC KJIETKU IIpH
MMHHUMAJIbHOM IIOBPEXKICHUU  3HO0POBBIX
TKaHECH.



@OpakIUOHUPOBAHME - 3TO PA3ACICHUE TOTAIBHOM J103bI
OOJIydeHHSI HA HECKOJBKO MEHBIIUX HOJIEU, C IEJIBIO
CHHKCHHUSI TOKCUYHOCTH JIJISL 3MOPOBBIX TKAHEH.

CranapaprHoe (QppakuMOHMPOBAHME MOJAPAZYMEBAET I
0O0JIydeHUH B HEJIEII0 OavH pa3 B JaeHb 110 200 clp.

CymecTByeT A1Ba MeTO1a GpaKIIHOHUPOBAHUA:
1. I'unepdpakiimOHUPOBAHHUE.
2. YCKOpPEHHOE (DpaKIIMOHUPOBAHUE



MeToabl Ty4eBON Tepanuun:

1.JIACTaHIIMOHHBIN («TEIECTECPAIIUI ) -
[IOJIPA3yMEBAET, UTO JICUEHHUE ITPOBOAUTCA HA
PACCTOSIHUH, C IIOMOIIBIO TOTO WJIM MHOTO amliapara.
2. KoHTakTHBIN (OpaxuTeparnus) MpoOBOAUTCS, KOT/IA
MCTOYHUK U3JTYUYEHUS MIOMENIACTCA PAIOM HJIIU
BHYTPb 00JIy4aeMOro 0ObEKTa



Annaparsl AJs TUCTAHIIMOHHOU JIY4eBOHU
Tepanumu:

PeHTreHTEepaneBTHYECKUE aNapaThl
IpEeAHA3HAYCHBI 115 JICUCHUS psija 3a00JICBaHUM
TOPMO3HBIM PEHTT€HOBCKUM M3I1ydeHHEeM. OHU
PA3ACIIAIOTCA Ha:
- ITaJbHEOVUCTAHIIUOHHBIC;

- OJIN3KOINCTAHIIMOHHEIE.



Annapar tuna «PYM-17»







lamMMa-TepaneBTHYECKHE alNAPAThl IS IPOBEJEHUS FraMMa-
TepaIuy, ¢ UCIONb30BaHIEM B KAUECTBE PAJHOHYKIUIHOTO
ncrounnka *°Co, a Taxke 2°Cs.




YcekopuTeM 4YacTHl — J3TO (pu3uyeckas
YCTAHOBKA, @B  KOTOPOM C  IIOMOII[GIO
SIEKTPUYECCKUX U MATHUTHBIX MOJIEH MOJIYYarOT
HAIIPABJICHHBIE MYYKU 3JIEKTPOHOB, MPOTOHOB,
MOHOB W OPYIUX 3apsOKCHHBIX YacTHUL[ C
SHEPIUEH, 3HAUUTEIHLHO [IPEBBIIIAOIEH
TEIUIOBYID, YTO MPUBOAUT K MOBBIIICHUIO
CKOPOCTH YaCTHII.



Buabl yckopuTtesien:
1. TMHelHbIE YCKOPHUTECIU- HaCTHULBI YCKOPAIOTCA C IIOMOIIBbIO BLICOKOYACTOTHOIO
SJICKTPOMAIrHUTHOI'O ITIOJISI 1 ABHUIKYTCA prIMOJIHHGﬁHO.
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2. lIukJIn4YecKHe YCKOPUTEIN — YCKOPSIOT 3JIEKTPOHBI Ha
MOCTOSTHHOW OpOUTE C MOMOIIBIO BO3PACTAIOIIEr0 MArHUTHOTO
OJIsI, M IBUKEHUE YaCTUI IPOUCXOAUT MO KPYTOBBIM OpOUTAM.




3. MMKPOTPOHBI - YCKOPEHUE MPOUCXOAUT HAa COUPAIIBHON OpOuTE.

opOHTa 3MEKTPOHA

PESOHATOP

KaMEpa MUK OT) OHa







OnpegeneHus

Crepeortakcuueckans paanoxupyprus (CPX) -
MEeTOAUKAa NYYEBOW Tepanuu, coyeTarmLllas npuHUunbI
ctepeoTakcuca (3D nokanusaunm MULEHU) C
NCNONb30BaHUEM MHOXECTBA CXOARUMNXCA B OAHOM
TOYUKE NTyYEeN OT BbICOKOIHEPreTUHYECKOro UCTOYHMNKE
U3NyYeHus, ocyllecTenaemas 3a oguH ceaHc (oaHa

dbpakums). Kak npasuno, nogBoauTCs A03a HE MEHEE
15 Fp.

CrepeoTakCHUECKas paguoTepanusa - B oTiMyume
OT CTEpPEeOoTaKkCUYECcKoW paguoxmpypruu obnyyeHue
NPOU3BOAMTCH 3a HECKObKO ceaHcoB. [lo3a 3a
bpakumio MeHbLUE, YEM NPU CTEPEOTAKCUYECKOW
PaanNOXUPYPIrun.



NMpeumyujectBa CPX

e[ OYHas KOHUEHTPauusA 403bl HA MULLEHU

eHu3Kas go3a Ha HOpMarnbHbie TKaHu (3To
AOCTUraeTcsi MyTEM U3OLEHTPUYECKOro obnyyeHus ¢
SonblWworo KonNuYyecTsa HanpasneHun)

eMoxxHO obnyyaTe MUweHu BONU3N KPpUTUYECKU X
CTPYKTYP

o/leyeHne 3a o4AuH ceaHc

e/leyeHne onyxonen, KotTopble He MoryT BbITb
noaeeprHyTbl obbiyHOW J1T, HanpuMep peuuanBHbIX



Cucrembl gna CPX

e [ aMMa HOX

e MoandununpoBaHHbIN JIMHEUHbIN
YCKOpUTEnb

e Knubep Hox



NamMmma HoXxx (Gamma Knife)

e [Ipepnoxwun npod. Lars Leksell uz Karolinska Institute,
LLiseuns B 1950x. Npounssoautca pupmoit Elekta Inc

e 201 kobanbT-60 UcTouyHUK (ramma-goTOHbI)

e lcnonb3yetcsa ans obnyyeHns TONbLKO MHTPaKpaHuansHbIX
MULLEeHeNn

e ObszatensHa nMmmobunusauusa ronossl NaumeHTa
MEeTanIM4yeckon pamMKon, Kpenmmon K yepeny 4 wypynamu

e 35 ueHTtpos B CLLA

e J[InuteneHOCTb Npoueaypsl 1-4 yaca



FaMMa HOXX: NPHHLUMKHN pa6oThl

MpucnocobneHune-«wnem» ¢ 201 oTtBepcTuem
nosponser obnyyate MULLEHb TOHKUMU NTyYyaMu OT
oTAeNnbHbIX KObanbT-60 UCTOYHMKOB, CXOAALWMMUCS B
OAHOWU TOYKE




faMMa HOXX: NPpEMMYLLUECTBa U HEAOCTATKH

MpeuMyLuecTBa:

e Bonee 30 net KIMHUYECKOro UCnosb3oBaHus, bonsLioce
yucno nybnukauuni

e TOYHOCThL SIOKanu3auumm MULLEHU — 2 MM

e Heckonbko MmuweHen nerko obnyyaercs 3a ofHYy Ceccuio

HepnoctaTku:

e T[O/fBKO rosIOBHOW MO3r

e WHBazuBHan puKcupyloLlan paMka

e He MoOXeT Mcnonb3oBaThCH ANA hpakunoHuposaHHon JIT
e /[loporoeu3Ha 3aMmeHbl UCToYHUKoB: 201 kobanbLToBLIN
UCTOYHUK, OCYLUECTBNAETCA TONMLKO Ha 3aBoge-
narotosurtene; bonelwan macca KoOHCTpyKuun (20 TOHH) -
Sonblue pacxoabl Ha TPAaHCNOPTUPOBKY



MoanduuympoBaHHbIN JIMHEWHbIW YCKOpUTE/b

[pepnoxeH B cepeaunHe 1980x

Cepus moagudukaumin - B cUCTEME O0CTaBKU U3NTYYEHUS,
cneyuvansHoe nporpamMmHoe obecneyeHue — NO3BONASIOT
Hapsaay ¢ obbIYHLIMU pexuMmamn obnyvyeHus oCyLIeCcTBNATh
PaguoOXnpypruio U CTepeoTakCUYecKyo Ny4YeBon Tepanunio

B otnuumne ot Gamma Knife ncnonb3yer peHTreHoBCKUE Nyyu
ycKkopuTens, T. €. He TpebyeT paanoakTUBHOIO UCTOYHUKA

MNpwn obnyyeHnn ronoBHOro Mmo3sra Tpebyercs 3akpenseHne Ha
yepene MHBa3nBHOW MeTaslJIMYeCcKou paMKu



JINHEeMHbIN YyCKOopUTEesib: BHELLHUWU BUA




JINHeMHbIN YyCKOpUTEe b: NpeMMylLlecTBa 1
He[loCTaTKu

[lpenmMyLulecTBa:

e bonee wupokoe pacnpocrtpaHeHue B BonbHUuax
(Hanuyue yckopuTenen)

e Bo3MoXHOCTb 0bnyyYeHus He TONMbKO MULLEHEN B
rONTOBHOM MO3ry, HO U B Ty/IOBULLE

HepocTaTku:

e MeHblUe TOYHOCTb NoKanu3aumm MULLEHU

e MeHblle 3PPEKTUBHOCTb, YEM Y CrneumnarnbHbiX
CUCTEM, YTO nNpuBoauT K Bonee AnNUTeNsHOMY BpeMeHMU
obnyuyeHus

e HaBegeHWe C NOMOLULLIO 3aKpensieMbiX paMoK
paboTaeT TONbKO Ha rMoSIOBHOM MO3ry



Kunbep HoX (Cyber Knife)

PaspaboTtaH B coTpyaHunyectee co CtaHadopACKUM
yHuBepcuteToM. [poussogutcs dupmon Accuray, CLLUA

PaspeweH K npumeHeHuto B CLLIA ¢ asrycta 2001
ropa

Bo Bcem mupe He Bonee
30 yctaHoBok (B CLUA,
AnoHun n 1 B8 Utanun)

[MponeyeHo 6000
nayueHToB BO BCEM
Mupe




Knbep HOX: TeXHU4YecKue NpuHLMNbI

MUHWNATIOPHBIN NIUHEUHBIN YCKOPUTESb, 3aKpeneHHbI
Ha poboTU3NPOBaHHOW pyKe

PoboTuanpoBaHHasa pyka umeet 6 cteneHen ceoboabl
ABMKEHUS, 4TO no3sonseT obnyyaTtb MUWeHn ¢ nboro

HanpasneHus (Ao 1320 HanpaBneHuii)

OaHa aHeprus Usny4yeHus
6 MaB

JleyeHune Hebonblwmux
onyxonen (Kak npasuno
A0 5 c™m)




Cnacubo 3a
BHUMaAHNe!



