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Xacuros A.B., Kopaesa U.X., KpusoB A.A.

JlyueBasi quarHocTrka 3a00JIeBaHHIA MTOHKETYI0YHON KeNle3bl ¥ CeNe3EHKH, CTUHHOTO U
roJIOBHOTO Mo3ra yueOHoe rmocobue - CeBepo — Ocetunckas ['ocygapcTBennas Menuuunckas
Axanemus.- Bnagukaskas, 2020r.

HaHHOG yqe6ﬁoe rmocooue IIOCBAIICHO queBOﬁ dHAaTOMHHU HO,Z[)KGHy,HO‘IHOﬁ JKCJIC3hbI,
CIIMHHOT'O M I'OJIOBHOI'O MO3ra, croco0aM 1 BO3MOXKHOCTSIM HX JIY4C€BOIr'0 UCCJICAOBAHMA.

VYyebHoe nocodbue pazpadorano B coorBeTcTBUU ¢ TpedoBanusmu GI'OC BO,
MpeHa3HAYeHO I CTYJEHTOB CTapIIUX KypcoB MeauIMHCKUX BY30B u QakynsTeToB,
obOyyarontuxcs no crnenuanbHoctu Jleuebnoe nemno, [lenuarpus, Cromaronorusi, Meauko-
PO UITAKTHYECKOE IO (CIICIIHAIUTET).

PeunenseHnrtsn
CayrtueBa M.I'. — 3asenyromas O.I' 1L I'.b.Y.3. P.O./1. Munznpasa PCO-Ananus

becnekoeB Y.C. — noneHT, KauauaaT MEJUIIMHCKUX HayK, 3aBeAYIOLUi Kadeapoit
obmeit xupyprun PI'bOY BO COI'MA Munizapasa Poccunt Munszapasa Poccun

VY TBepKIeHO U PEKOMEHI0BAHO K nevyatu L{eHTpasbHbIM KOOpAUHAIIMOHHBIM
yuebHomeroandeckuM coeroM PI'bOY BO COI'MA Munsapasa Poccun (mpotokos Ne 6 ot 6
utons 2020 r)

Tewma: JlyuyeBasi AMarHoCcTHKA 3200/1eBaHUI MOAKETYAOTHOM KeJIe3bl U
ceJIe3¢HKH, CIIMHHOI'0 U I'OJIOBHOI'0 MO3ra.



Heuan 3augaTud:

I/ISY‘{HTL JYYCBYIHO aHATOMHIO HO,H)I(CHY,Z[O‘IHOfI KCJIC3bI, CITMHHOI'O
I'OJIOBHOI'O MO3ra, CITOCOOBI M BO3MOKHOCTH MX JIy4C€BOI'O UCCJIICOAOBAHMUA.

KOHerTHLIe HeJan 3aHATUA:

Ymemo:

1. Pacno3Hath METOJ JIy4eBOTO UCCIIEIOBAHUA MOIKEITy104HOM xkene3bl (Y3U,
0030pHas peHTreHorpadus, AHIOCKOMHYECKas
PETpOXOJIaHTHOTIaHKpeaTorpadus, KOMIIBIOTEpHAsI Tomorpadus,
CIUHTUTpadUsi, MATHUTHO-PE30HAHCHASI TOMOTpadusi, anruorpadus).

2. OnpenenauTb OCHOBHbIE aHATOMUYECKUE CTPYKTYPbI Ha Pa3JINYHBIX JIyYEBbIX
M300paKEHUSIX TOJKEITYT0UHOM JKeIe3bl.

3. HUcnonp3yss MNpOTOKOJN JIydeBOro 0OCIEAOBAaHUSA MAlMEHTa, HAUTH W
UHTEPIPUTHPOBaTh Mopdonornueckue M (PyHKIHOHAIbHBIE W3MEHEHUS
IOJKEIYTIOYHOM ~ JKEJIEe3bl Ha  PEHTTEHOTpaMMax,  KOMIIBIOTEPHBIX
TOMOrpaMMax, MAarHMUTHO-PE30HAHCHBIX TOMOIpaMMax, aHrHuorpaMmmax,
CLUHTUTPAMMaX.

4. Pacno3HaTh  METOJ  JY4Y€BOI'O  MCCIEIOBAaHHA  TOJOBHOIO  MoO3ra
(pentrenorpadus, aHnruorpadusi, KOMIbIOTEpHass ToMorpadus, MarHUTHO-
pe3oHaHcHasg Tomorpadus, ¥Y3U, cuuHTurpadus).

5. Pa3nuuarh aHATOMHIO TOJOBHONO MO3ra Ha  pEHTreHorpammax,
aHruorpamMmax, KOMIBIOTEPHBIX TOMOTPAMMAaX, MarHUTHO-PE30HAHCHBIX
TOMOI'paMMax, CUMHTUTpaMMax).

6. Mcnonb3yss MNpPOTOKOJ JIydeBOrO OOCHIEAOBaHUS MAallMEHTa, HAUTH W
UHTEPIPUTHPOBaTh Mopdonoruueckue M (PyHKIHOHAJIbHbIE W3MEHEHUs
rOJOBHOI'O MO3ra Ha pPEHTreHorpamMmax, aHrHOrpaMMax, KOMIIbIOTEPHBIX
TOMOI'PaMMax, MarHUTHO-PE30HAHCHBIX TOMOTpaMMax, CLIUHTUTPaMMax.

7. PacriozHaTh ~ MeTOA ~ JIy4eBOTO  MCCIEAOBAaHMS  CIOMHHOTO  MO3ra
(pentrenorpadus, KOMIbIOTEpHAss ToMorpadus, CUMHTUTPAPUs, MATHUTHO-
pe3oHaHcHas Tomorpadus).

8. OmnpenenuTh aHATOMHUIO CIIMHHOTO MO3Ta IIPH Pa3IMYHbIX METOAAX JTy4eBOU
JMArHOCTUKH.

9. Ucnonp3yss MOpOTOKOJ JIy4eBOro OOCIEIOBaHUS MallMeHTa, HAWTH U
UHTEPOPUTUPOBAThL Mopdosornyeckue U (YyHKUMOHAIbHBIE HW3MEHEHUS
CIOMHHOTO MO3Ta Ha PEHTTEeHOTrpaMMax, KOMIIBIOTEPHBIX TOMOTpamMmMmax,
MarHUTHO-PE30HAHCHBIX TOMOTPAMMAX, CLIUHTUTPaMMaXx.

3nameo:
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JlyyeByr0 aHATOMHMIO TIOJIKETYTOUHOM JKETIE3BI.

[IpyHIMNIBI TIOATOTOBKM TMAallMEHTa K HCCIEJOBAHUIO TOJKEITYJOYHON
KEJe3bl.

BO3MOXXHOCTH  pa3iMyHBIX JIy4eBbIX JUArHOCTUYECKUX METOJIOB B
HCCJIEIOBAHUU TTOJ[KEITYI0YHOM JKeIe3bl.

OCHOBHBIE JIy4€BbIE CHHIPOMBI TMpHU 3a00JIEBAHUIX TOJKEITYJOYHON
KEJe3bl.

JIyyeByr0 aHaTOMUIO F'OJIOBHOI'O MO3Ta.

[TpyuHIMIIBI MOATOTOBKH MALIMEHTA K UCCIIEOBAHUIO TOJIOBHOI'O MO3Ta.
B03MOHOCTH JIy4eBBIX METO/IOB B HCCIEAOBAaHUU TOJIOBHOTO MO3Ta.
JIyueByr0 CEMHOTHKY OCHOBHBIX 3a00JIEBaHUI TOJIOBHOTO MO3Ta.

. JIyueByr0 aHaTOMHUIO CIIMHHOTO MO3ra.

10 HpI/IHHI/IHBI IIOATOTOBKH ITAIIMCHTKH K HCCJICA0OBAaHNIO CIITMHHOI'O MO3ra.
11.0OcHOBHBIE JIYYCBBIC CHHAPOMEI IIOPAKCHHUA CIITMHHOI'O MO3Ta.
12.Bo3MokHOCTH JYYCBBIX OUAI'HOCTHYCCKHUX MCTOHOB IIPpH O6CJIGI[OB3HI/II/I
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CIIMHHOI'O MO3ra.

ba3za npoeedenuna u mamepuaibHoe OCHaAU(eHUE:

VuyeOHas koMHaTa.

Y4yeOHbIi  KOMIUIEKT PEHTTeHOIpaMM, COHOTpaMM, KOMITBIOTEPHBIX
TOMOTpAaMM, aHTHOTpaMM C HOPMOM M TaTOJOTHEH TOJKEITyI0UYHON
’KeJIE3bl, TOJIOBHOI'O M CITMHHOTO MO3Ta.

TaOuIbl, CXEMBI.

Ucrtopuu 6o0ne3neit 6onpHbIX PO/I.

Jumepamypa:

JlunnenOparen JILJ., Kopomoxk W.II., «MeaguuuHckas paadojorus u
pentrenonorus», M. «Meauuuaa», 2000

I'.E.Tpydanos «JlyueBas nuarnoctuka u jrydeBas Tepanus», CII16, 2005.
T.H.TpopumoBa «JlyueBas anaromus ueinoBeka», CII6 «CIIOMAIIO»,
2005.

JL.JIuanenoparen, JI.b.HaymoB «MenumnuHckas peHTreHOJOTHS», M.,
«Meaumuaay, 1984,

[Tpoxon, T'amanckm, «Kommbiorepnas tomorpadus», M. «I'D0TAP-
Menuay, 2007.



BJjaoxk vadopmanuu:

METO/bI TYUYEBOI'O UCCJIEJOBAHHUA OKEJTYIOUYHOM KEJE3bI U

CEJIEZEHKHA
PedHTreHosornyeckuii MeTox
Hamuenoe PEHM2eHoN02u"YecKoe uccieooeanue. O630pHbIE

PEHTreHOrpaMMbl KMBOTAa Yy OOJIbHBIX C MpPHU3HAKaMH OCTPOro 3abojeBaHus
OpraHoB OpIOIIHOM MOJOCTH («OCTPOTO >KMBOTA») B HEKOTOPBIX CIydasx
MO3BOJISIOT BU3YaJIM3UPOBATH PEHTIE€HOJIOTUYECKHE CUMIITOMBI,
CBUIECTEIBCTBYIONIME O  HAJIMYAUA TATOJIOTHH TOHKEITYAOYHON JKENe3bl WIIH
cene3eHkn. [1oaToMy, HECMOTpST Ha CBOIO HU3KYIO WH()OPMATUBHOCTH, 0030pHAs
peHTreHorpadusi OpraHoOB JKUBOTA HE TOTEPsIa CBOCH aKTyaIbHOCTH.

Ha o0030pHBIX peHTreHorpammax oOpamialoT BHUMAHUE HAa BUIUMBIE
MaTOJIOTHYECKUE 00pa30BaHUs; COCTOSHUE MAPEHXUMATO3HBIX U IOJBIX OPTaHOB;
BBISIBJICHHE CBOOOJHOTO Ta3a M JKUAKOCTH B TIOJOCTA OpPIONIMHBI, HAIAYUE
pPa3TUYHBIX OOBI3BECTBICHUN M KOHKPEMEHTOB; COCTOSIHUE KOCTHBIX CTPYKTYP;
WU3MEHEHUS )KHUPOBBIX MPOCIIOEK U MATKUX TKaHEH OPIOLTHON CTEHKHU.

[Ipu npoBeieHUH PEHTI€HOCKOIINH JKeTy IKa U IBEHAAIATUIIEPCTHON KUIIIKH
MO>KHO BBISIBUTH MTPU3HAKHU MATOJIOTUH M TIOJKEITYTOUHOMN KeJe3bl WM CEJIC3CHKU.
K HUM MOXXHO OTHECTH: CMEIIEHHE Ta30BOT0 IMY3bIpS KEIyJAKa MEIHAIIbHO,
CMEIICHUE U BJIaBJICHUS Ha OOJBIIONW KPUBU3HE AHTPAJIBLHOTO OTHAENA U 3aJHEH
CTEHKE JKENy/JKa, CTEHO3 NPUBPATHHKA, OTEK M BOCIHAJIUTEIBHYIO PEaKIUIO
CIM3UCTOM 000JI0YKKM. MOTYT HaOMI0JAThCsl PACIIMPEHUE U Pa3BOPOT MOJAKOBBI
JIBEHAIIIATUTICPCTHON KHIIIKH, HEpaBHOMEpHas 3a3yOpEeHHOCTh W
BBITIPSIMJICHHOCTh BHYTPEHHETO €€ KOHTypa, PUTHIHOCTh CTCHKH M CTOWKOE
CY’KEHHE TTPOCBETA.

K (yHKIIMOHAIEHBIM U3MEHEHHSIM OTHOCSTCS 3aMEIJICHUE WM YCKOPCHHE
IBaKyallu: U3 KEIyAKa, YCUICHUE €0 MEePUCTANBTHKH, TYOJACHOCTA3, JJIATCIbHAS
3aJieprkKa B3BecH cylb(ara Oapusi, 00yCIIOBICHHAS MTaPE30M TOHKOMW KHUIITKH.

Onnako BbIsiBIIsieMble U3MeHeHus xenynka u JIIK He maTorHoMOHWYHBI U
BCTPEYAIOTCS TIPH IPYTUX 3a00JICBAHUSIX.

3HauUTEeNHHO 0OJIBIIE MHDOPMAIIUU YAACTCS MOJYYUTh MIPU UCIIOIH30BAHUN
CHEIUATBHBIX METOAMK PEHTIC€HOJOTMYECKOTO HCCIEIOBAHMS: IHIOCKOMHYECKas
pETpOXOJIaHTHOMAaHKpeaTorpadusi, aHruorpadus  MOKETYTOYHOU  KEJe3bl,
dbucrynorpadus, cruienonoprorpadusi. JIpyrue peHTTeHOBCKHUE METOJIUKH, TaKue,
KaK HCCIIeIOBAHNE MO/ KEITYJOUHON KEIE3bI B YCIIOBUSX
pPETPOITHEBMOIIEPUTOHEYMa, B HACTOSIIEE BPEMS HCIOJB3YIOTCS PEAKO U
MPEICTABIISIOT OOJIBIIE HCTOPUICCKUI HHTEPEC.

AHoockonuueckas pempoxonanZuonankKpeamozpagua - oaHa U3 CaMbIX
nHOOpPMATUBHEIX  MeToauK. [log  KOHTpOJEM  DHAOCKOMA  IPOU3BOIUTCS
KaTeTepusamnus OOJIBIIOTO JTYOJCHATBHOTO COCKAa W BBOIUTCS B TPOTOKOBYIO
CUCTEMY TIO/KEITYIOYHON KeJIe3bl M JKETYHBIC MPOTOKH KOHTPACTHOE BEIIECTBO.
[Tocie sToro mpoBOAST peHTreHorpaduio 00JACTH TMEUEHHW U TOJKETYIO0YHON
xkene3bl. C MOMOIIBI0 3TOTO0 METOJIa BBIABISIOT aHATOMHUYECKOE COOTHOIIICHUE
JKETYHBIX W MaHKPEATHYECKUX MPOTOKOB, UX AehopMaIinio, HATMIue CTPUKTYPHI,



JoKanu3anuio U (GOpMy KOHKPEMEHTOB. MeETOoAMKa TMO3BOJSET MOJIYYUTh
n300pakeHNe MEJKHX MaHKpeaTHYECKUX MPOTOKOB BTOPOTO-TPETHETO MOPSIKA,
Yero MOYTH HEBO3MOKHO JTOOUTHCS MPH UCIOIB30BAHUU APYTUX METOJIOB JTy4EeBON
nuarHocTuku. [Ipu oOHapy)XeHHWH MaTOJOTHH BO BpPEMs AITOTO HCCIEIOBAHUS
MO>KHO TIPOBECTH JiedyeOHbIe MEPONPUATHS (MAMMIUIOTOMUIO, YIaJeHUE KaMHS).

[Ilpy HEBO3MOXKHOCTH KaTeTepH3allu OOJBIIOr0 AYOJEHAILHOTO COCKa
IPUMEHSIOT YPECKOKHYIO YPECHEUEHOUHYIO XOJaHTHOrpaduio ¢ IpeHupoBaHHEM
U 0e3 TpeHUPOBaHMS )KETIHBIX POTOKOB. [Ipy 3TOM Hcclie0BaHUN Yepe3 KOXKY B
KEJIYHBIE TPOTOKUA BBOJAT TOHKYIO UTTy M TOJIY4YalOT UX U300pakeHue, Mocie
4ero 0Opa3oBaBILIMIICS KaHA MOXET ObITh pacIIMpeH JiA BBEICHHS JPEHAXKHOU
TpyOKHU 4yepe3 MPOBOAHHUK.

DHJOCKONUYECKasi PETPOXOJIAHTHOMaHKpeaTorpaduss OTHOCUTCS K YHUCITY
WHBA3UBHBIX Tmpouenyp. MHorma oHa compspkeHa ¢ OCIOKHEHUSMH B BHIIE
pa3BUTHSA OCTPOrO IAHKpEaTUTa, BCIEICTBUE pa3apa)KaloLIero JeHCTBUS
KOHTPAaCTHOTO BEIIECTBA HA MODKEITYJOUYHYIO JKejle3y, a TakKe BBEICHUs
IpEernapaToB B MPOTOKHU MO U30BITOUHBIM JaBICHHUEM.

AHruorpadus noxKeJyI104YHOM Keae3bl  CeJIe3eHKU

HenocpeacrBeHHoe BBelE€HHE KOHTPAaCTHOIO BEIIECTBA B  apTepuu
HOJDKEIIYIOYHOM  KeJie3bl HEOCYIIECTBUMO B CBSI3U € AHATOMUYECKUMU
0coOeHHOCTSIMU ee KpoBocHaOxkeHus. [Ipu aopTorpadguu cocynbl Manoro kainuodpa
3aMOJIHAIOTCS HEJOCTATOYHO, W HMX H300pakeHHE TNEePEeKpPHIBACTCS KpPYIMHBIMU
COCYAMCTHIMH CTBOJIAaMH OJK3 JeXamux opraHoB. [losTomy mNpUMEHSIOT
CEIEKTMBHOE  30HIMPOBAHUE YPEBHOTO CTBOJIA C  MOCIEIYIOIIMM  €ro
KOHTpacTupoBaHueM. [Ipu 3TOM  OTHAIOT MPEANOYTCHHE  JUTUTATHHON
CyOTpaKIIMOHHOW aHrHorpaduu, TMOCKOJBKY OHA IMO3BOJSIET Cpa3y MOIYYHUTh
n300pakeHne u 00a7aeT OOIBIINM KOHTPACTHBIM Pa3peIICHUEM.

Boinonusis anruorpaduio, Npou3BOAST LETYI0 CEPUI0 CHUMKOB, Ha KOTOPBIX
NOCNIEZIOBATEIbHO  MOJy4YaloT  OTOOpaxeHHue Tpu  (Ga3bl  MPOXOXKICHUS
KOHTPACTHOTO BEIIECTBA: apTepuaibHas, MapeHXUMaTo3Has W BeHo3Has. [luk
HAKOIUIEHUsI KOHTPACTHOTO BEIleCTBAa IpPH AITOM HAONIOAAETCd B apTEepusX,
Kaluyuisgpax, BeHaxX MOKEIyJOUYHOM Keje3bl COOTBETCTBEHHO.

B oTaenpHBIX ciydasX [OpU  HUCCIEAOBAHUM BEHO3HOM  CHCTEMBbI
MIOJKEITYIOYHON JKEIe3bl WM CENIE3eHKH HCIONB3YIOT CITICHOMOPTOTpaduio HIIn
BO3BpaTHyto moprorpaduto. [lpu >TOM ompeaenstor XoA4 ©U MTPOXOIUMOCTH
OCHOBHBIX BEHO3HBIX CTBOJIOB, a TaKXe COCTOSHHME MX CTeHKH. OCIOXXHEHHUE -
BHYTPUOPIOIIHOE KPOBOTEUYECHUE, MOCKOJBKY JIJIsl €ro BBIMOJHEHUS HeoOXoauma
MYHKITUS CEJIE3CHKH.

YabTpa3BYKOBO METO
[Ipu ynwprpa3BykoBoM uccienoBannu DK BeIsIBIsieTCS B anMractpaibHOU
00JIaCTH KIepear OT MAarucCTPalIbHBIX COCYAOB (HIKHEW TMOJION BEHBI, a0PThI) H
MO3BOHOYHOTO CTOJI0A. Mapkepamu pacnonokeruss u rpanun [DK sBrisroTcs,
MIPEXJIe BCETO, COCY/IbI OPIONIHOMN MOJIOCTH — HIDKHSIS TI0JIasi BEHA, a0pTa, BEPXHUE
OpbIXKeeuHbIE BeHa U apTepus, pacnonaratomuecs Huxke tena [DK, upeBHbIN cTBOI




U €ro BETBH, JIeKAIlUE€ KpaHUAJIbHEE, CEJIE3CHOYHbIE COCYJbl, MPOXOAIIUE IO
3anHel noBepxHoctH xBocta DK, u ractponyonenanbHas aprepusi.

Buszyanmmzamua tena u ronoBku u IDK ymaerca B 90%, xBocta B 50%
ciy4yaeB. B HOpMe npu ylIbTpa3ByKOBOM HMCCIEHOBAHUU MOKEIIYJOYHAs JKelie3a
UMeeT MOJKOBOOOpa3Hyto (hopmy, yeTkue KOHTyphl. HopManbsHble nepeaHe3agnue
pa3Mepsl TOJOBKH TOKEITYJOYHON JKeJIe3bl COCTaBIAOT 22-24 MM, Tena 14-18
MM, xBocTa 18-22mM. CTpyKTypa HapeHXUMbI ONPENEISIETCS KaK paBHOMEpHas,
OJIHOPOJIHAsl U UMEET MEJKO3EPHUCTHIN xapaktep. Popma, pa3Mepbl U CTPYKTypa
MOXKEITYJOYHOM KeJIe3bl 3aBUCSIT OT BO3PAcCTa, M0JIa U KOHCTUTYIUU MAllMEHTOB.

[TankpeaTuueckuii MPOTOK B HOPME YAAE€TCS BU3YyaIU3UPOBATH TOJBKO Y
TpeTh mnanueHToB. OOBIYHO OH BH3YyAIM3UPYETCS B BHUAE TOHKOH, HE
MPEBBIIIAIONICH 2 MM JIMHEHHOW CTPYKTYpPHI, ONpeeasieMOil B 00JaCTH TOJIOBKH U
TeJa MOKEITYA0YHOMN JKee3bl.

Cene3eHka pacrojiO)KeHa B BEPXHEM OJTake OpPIOUIHOW TMOJOCTU TOJ
KynoyioM juadparmbl, CEpHOBUAHOM (QOPMBI, C UYETKUMU KOHTypamMu U
HXOT€HHOCThIO MTAPEHXUMbI HE3HAYUTEIBHO MPEBBIIIAIONIEH SXOT€HHOCTh IEYECHHU.

OnHako  OLIEHKA  pa3jIUYHBIX  [OKa3aTeledl Mnpu  yJIbTPa3ByKOBOM
WCCJICIOBAHUM JI0 HACTOSIIIETO BPEMEHH, OCTAETCA JOBOJIBHO CYOBEKTHUBHON M
3aBUCUT OT KOHCTUTYIIMOHAJIBHBIX OCOOCHHOCTEH TMallMeHTa, TEXHUYECKUX
XapaKTEepPUCTUK allfapara, YCJIOBHM OKPYKAIOIIEH Cpelbl; MO3TOMY OOBIYHO
pe3yabTaThl YITPA3BYKOBOI'O HCCIIECIOBAHUSI CTaparOTCS MOATBEPAUTH APYrUMU
METOJIaMHU JTy4€BOM JUArHOCTHUKHU.

PeHTreHOBCKasi KOMIILIOTEPHAsi TOMOrpadus

KommnbrotepHas Tomorpadusi npuoOperaeT Bce OOJbllee 3HAYEHUE B
o0cieToBaHUM OOJIBHBIX C CUMITOMaMU 3a00JE€BaHUU MOHKEITYJOUHON Kee3bl
WM celie3eHKUM. Ha chnupaidpHbIX W MYJbTUCOUPAIBHBIX KOMIIBIOTEPHBIX
Tomorpadax McclieIoBaHNUE TPOBOUTCS OBICTPO, XOPOIIIO IEPEHOCUTCS OOJILHBIMU
U gaeT OoibIIOH OOBEM TMOJHOCTHIO BOCHPOU3BOAMMON uWHGOpMaru. B
JAArTHOCTUKE  HEKOTOPBIX COCTOSIHUM  (TpaBMa, OCTpPbIM MAHKPEATHT)
KOMITbIOTEpHAsT TOMOrpadusi craja MeToJoM BbIOOpa. boiiee BbICOKasi CKOPOCTH
cOopa MPOEKIIMOHHBIX JTAHHBIX HA COBPEMEHHBIX KOMITBIOTEPHBIX TOMorpadax
TaK)Ke MO3BOJIUJIA CHU3UTH JIYYEBYIO HArpy3Ky, HECMOTPS Ha 3HAYUTENBHO Ooliee
TOHKHUE cpe3bl (1-2,5 MM), KOTOpBIE TTPU 3TOM UCIOJIb3YIOTCS.

Ilepen uccnenoBanueM mnpeaBaputTeabHO TepopaibHO BBOAT 200-400 mu
3% BOJOPACTBOPUMOTO KOHTPACTHOT'O BEIIECTBA JJIsl KOHTPACTUPOBAHUS ITPOCBETA
JKETyIKa, TBEHAAIATUTIEPCTHON U TOHKOW KUIIOK. CKaHUPOBAHUE OCYIIECTBISIOT
B CIHUPAJILHOM pEXUME OT YPOBHS Kyroja auadparMbl 10 BEPXHUX IMEPEIHUX
OCTEW MOAB3IOIIHBIX KOCTEH, a B cillydyae HEOOXOJMMOCTH, 10 YPOBHS JTOOKOBOTO
cumbpuza. [Ipu cTangapTHON METOMUKE UCIOJB3YIOT CPE3bl C TOJIIMHOU 5-8 MM.
OpHako, Ha  MHOTOCPE30BOM  KOMITBIOTEPHOM  Tomorpade  KeaaTelbHO
UCIIOJIB30BaTh Oojiee TOHKHE cpesbl (1-2,5 MM), Tak Kak MpU 3TOM TOBBIMIACTCS
YYBCTBUTEIHHOCTh KOMITBIOTEPHOW TOMOTpaduu, OCOOEHHO JJIS BBHISBICHUS
oOpa3zoBaHuii  HeOOJBIIOTO  pa3mepa. Jlig  TOBBINIEHWS ~ KOHTPACTHOM
paspermiaronieii crmocoOHOCTH METO[a BHYTPUBEHHO mManueHty BBOAST 40-50 mu




PEHTIC€HOKOHTPACTHOI'O  BEIIECTBA, a 3aT€éM NPOBOJAT CKAaHUPOBAHHUE 11O
CTaHJIaPTHON METOIMKE.

3HauuTeNbHO OoJiblle HMHGOPMALMKM TPU KOMIBIOTEPHOM TOMOrpadpuu
MOKHO MOJYYUTh NPU HUCIHOJIb30BAaHUU OOIIOCHOIO BHYTPHUBEHHOI'O BBEICHUS
KOHTPAaCTHOI'O BEIIECTBA C MOMOUIbID aBTOMAaTHYECKOro MHBEKTOpa. [Ipm 3TOM,
KOHTpPAacTHOE BellecTBO B konuuecTBe 100 M1 BBOAST BHYTPUBEHHO C MOMOUIBIO
aBTOMAaTHUYECKOTO HHBEKTOPA CO CKOPOCTh 3-5 mi\cek. CkaHUpOBaHHE BHIOPAHHOM
oOnactu HaumHAIOT yepe3 25-30 cex u mpoBOJAT B HecKoibko (a3. Hawmmydmas
BU3yalnM3allsl apTepuil JOCTUTAeTCs B PaAHHIOW apTepuanbHylo  (asy,
U300paKeHHE MapEHXUMBI MOJDKEIYAOYHON KeNe3bl U BEH CHUCTEMBbI BOPOTHOM
BEHBI MOJTy4aloT B MOPTaNbHYI0 (pasy. MHOra Ams OleHKH AUHAMUKH U3MEHEHUH
HAKOILJIEHUS KOHTPAaCTHOIO BEIIECTBA B MAaTOJOTMYECKOM OYare MpOU3BOIAT
OTCPOYEHHOE CKaHUPOBAHUE.

MarHuTHO-pe3oOHAHCHAA ToMorpadus

OTOT  MeToA  JIyueBOM  JMArHOCTMKM  TOJy4yaeT Bce  Oosbllee
pacnpocTpaHEeHUE IPU UCCIIET0BaHUU OpraHOB OPIOIIHOM MOJIOCTH, OCOOEHHO MPU
UCCJIEJOBAaHUM HAa MarHUTHO-PE30HAHCHBIX TOMOrpadax co CpelHEW U BBICOKOU
HaIpPsHKEHHOCTHhIO MarHUTHOTO 1oJist (0,5-3 Ti).

Jlig BU3yalIu3aluy BEPXHUX OTIEJIOB KUBOTA HEOOX0AUMO moxydyeHue T1-
u T2-B3BemeHHbIX u300pakeHuid. I[lpm stom, Ha T2-BU Oomnee orueTiMBO
BU3YaAJIM3UPYIOTCA JIO0BIE MATOJIOTMYeCKue 00pa3oBaHus, OCOOEHHO COAEpPIKAILINE
KUIKocTh, a T1-BW 0Goibllie COOTBETCTBYIOT OCOOCHHOCTSIM aHATOMHYECKOIO
ctpoenusa. Heobxomumo otrmerutb, yto MPT ¢ mpumMeHEHWEM KOHTPAcTHOTrO
YCUJIEHUS OCHOBAHO HAa M3YYEHWH IWHAMUKM WU3MEHEHUW 10 W TOCJIE BBEACHUS
KOHTPAacTHOTO BEIIeCTBa (MpernapaToB HA OCHOBE COEAMHEHUI T'aI0NMHIS) HMEHHO
Ha TI1-BH, 4rTo mnposiBiseTCsS W3MEHEHHMEM HMHTEHCUBHOCTH CHUTHajla OT
MAaTOJIOTMYECKUX 00pa30BaHMil 3a CYET YKOpoueHus BpeMeHnu T1.

Yacto g TOMy4YeHUS H300paKEHUs OpPraHOB JKUBOTA IMPUMEHSIOT
UMITYJIbCHYIO — mocienoBarensHocTh HASTE. Ona He BocmpuuM4YHMBa K
JIBUTATEIbHBIM W JbIXaTeJIbHBIM  apTedakrtaM, OO0ECIeYrMBAET  BBICOKYIO
pa3pelamnyro CocCOOHOCTh MU KOHTPACTHOCTh NMAapEeHXUMBI, MATKHUX TKaHe. Ha
MOJIYYEHHBIX TOMOIPaMMaXx XOPOIIO BU3YAJIM3UPYIOTCS II€YEHB, )KEITYHBIN Ty3bIPb,
BOpPOTa TI€YEHH, BHYTPH- W BHENEYEHOYHBIE MKEIYHbIE TMPOTOKH, IOJKOBA
JBEHAALATUIIEPCTHON KHIIIKH, MOKEITYJOYHAS xKenesa, TJIABHBIN
[TAHKPEATUYECKUH IIPOTOK, CEIE3EHKA.

Ocob6oro paccMOTpeHuUsl TpeOyeT MemoOuKa 6€CKOHmMpPACMHOU MAZHUMHO-
PE30HAHCHOU X01aHZUONRAHKpeamozpaguu, KOTOpas OTHOCHUTCS K IOKOJEHUIO
MPOEKIIMOHHBIX MAarHUTHO-PE30HAHCHBIX H300paXEHUM OWJIMApHOTO TpakTa U
IIPOTOKOB NOKEITYJOYHON KEIIE3BI.

B ocHOBy momydeHuss u300paXeHWH TIpU  MarHUTHO-PE30HAHCHOMN
XOJIaHTHOTIAHKPeaTOrpauu MOJOKEH TOT (aKT, YTO HKEIIYb B KETYHBIX MPOTOKAX
U OKETYHOM IIy3bIpe, a TakKe MAaHKPEaTHUYeCKH CEeKpeT B INPOTOKE
MOKEITYTOYHOM KeJE3bl SIBISIOTCA MPAKTUUECKU HEMOABUKHBIMU XKUAKOCTAMU U
UMEIOT JUIUTEJIBHOE BpeMs NONEPEYHOM (CHMH-COMHOBOWM) penakcauuu - T2.




[lapenxumaTo3Hble  OpraHbl  (I€YE€Hb, MOJPKETYJOYHAs  KeJIe3a) HUMEIOT
3HAUUTEIBHO 0oJiee KOPOTKoe BpeMs T2, mMO3TOMY HCMOJIb30BaHUE MMITYJIbCHBIX
MOCJIEIOBATEIBLHOCTEN 11 MAarHUTHO-PE30HAHCHOM XOJIaHTMONaHKpeaTorpaduu ¢
nosiyueHrueM T2 B3BEHICHHBIX M300pakeHUI 00ecreurnBaeT J0CTaTOYHO BBICOKOE
MIPOCTPAHCTBEHHOE pa3pElICHUE, NPU 3TOM KEIYHBIA ITy3bIlpb M TPOTOKH Ha
TOMOTpaMMax BBITJISASAT Kak 00JIaCTH BHICOKOW MHTEHCHUBHOCTH CUTHaja Ha (oHe
CUTHaja KpalHE€ HU3KOM WHTEHCHUBHOCTHM OT IIAPEHXUMATO3HBIX OPraHOB H
TEKYIIEW KPOBH.

B cnyuae HeoOXoAMMOCTH, Kak BTOPOM ATal HCCIEAOBaHUS, MPOBOIST
MAarHUTHO-PE30HAHCHOE CKAHUPOBAHUE B YCJIOBUSX JWHAMUYECKOTO BBEIACHUS
KOHTPACTHOTO BellecTBa. JIMHaMHUeCKO€ KOHTPACTHOE YCUJICHHME OCHOBAaHO Ha
MOCJIE0BATEILHOM MOJYYCHUN U300paKeHUN OJTHOM U TOM K€ 30HbI HHTEpEca o
Mepe TMPOXOXKJICHUSI Yepe3 Hee KOHTPACTHOTO BEIIECTBA 4Yepe3 KOPOTKHUE
MPOMEKYTKA BPEMEHHU, UYTO OOECIEYMBAET €€ BHU3yalIU3allMi0 B apTepUATbHYIO,
BEHO3HYIO M TMapeHXUMaTo3Hylo (a3wl. [lapamarHuTHOE KOHTPACTHOE BEIIECTBO
IpU 3TOM BBOJAT MaHyaJlbHO WJIA C MOMOLIBIO aBTOMAaTHYECKOTO MHBEKTOpPA B
no3e 0,1 mmounb\kr Beca mn 0,2 ma\kr, HO He 6oiee 20 M.

PaiHOHYKIMIHBIA METOX
Oonogomonnan IMuccuoOHHaA KOMRbIOMEPHAA MoMozpaus

JIns n1uarHOCTUKM 3a00JIeBaHUM TMOJKETYJTOYHOM KeIe3bl HCMIOJIb3YIOT
cuuHTUrpadguo MO0  OJHOPOTOHHYID  DMHUCCHOHHYIO  ToMorpaduio C
METHOHMHOM, MEYEHHBIM Se. B momkemymouHoil xene3e B HOPME AKTHBHO
IPOTEKAIOT MPOLECCHl CHHTE3a PA3IMYHBIX OENKOBBIX COEIUHEHHH, MO3TOMY
JaHHBIM  panuodapmipenapar akTUBHO  HakaruBaeTcss B Heid. llpu
BOCHAJIMUTENBHBIX Mpolleccax MPOUCXOIUT 3HAYUTENBHOE YyrHETeHHE (QYyHKUUN
CHUHTE3a (EPMEHTOB, YTO COMNPOBOKIACTCSI TOHWXEHHBIM  HAKOIJICHUEM
paanodapmmpenapata. AHaJOTUYHBIE UW3MEHEHUS HAOJMIOMAIOTCS W TpU
HOBOOOpPa30BaHMSIX.

[ToMmuMo cruHTUTpaQUU TOMKETYTOYHON >KeJe3bl C MpPUMEHEHUEeM Se-
METUOHMHA, CYIIECTBYET €IIe LEJbId psl PagUOHYKIMIHBIX METOJIOB
UCCJIEIOBaHMSI, TIO3BOJISIOIINX KOCBEHHO CYIUTh 00 €€ COCTOSIHUU 10 M3MEHEHUIO
CEKpelMH MaHKpeaTHUYeCKUX (PEPMEHTOB U OINPEAENECHUIO HK30- U IHIAOKPUHHOU
GyHKUMM TOJKETYIOYHOM skene3bl. [Ipu 3TOM onpenenstoT BCachlBaHUE JKUPOB,
coJiep>KaHNe raCTPOUHTECTUHAIIbHBIX TOPMOHOB.

JleitkouuThl, MeueHHble 99MTC wiu IN, UCHONB3YIOT NIl JUATHOCTUKH
abciiecca WiM UHQUIBTPATUBHOMN MCEBJAOKUCTHI MOJKEITYA0YHOMN Kene3bl, TaK Kak
OHM MOTYT HAaKaruIMBaThCsl B 30HE BOCMAIUTEIBHOIO OYara.

JUist BBISIBICHUSI TOPMOHAJIBHO AaKTHUBHBIX OMYXOJIEH M YTOUYHEHHS UX
JIOKaNM3aluy MPUMEHSIOT OKTPEOTH/T, MEYEHHBIN IN.

Ho3umponno-smuccuonnan momozpagus
B mnocrmennee BpeMsi cTana aKTHBHO HCIIOJIb30BaThCS B KIMHUYECKOU
MIPAKTUKE MMO3UTPOHHO-AMHUCCHUOHHAS ToMorpadus. SBnssch YacTbhIO
PAIUOHYKIUIHON  JUAarHOCTUKH, OSTOT METOJ  O0JagaeT  YHUKaJIbHBIMU



BO3MOXXHOCTSIMU ~ ONPEJEICHUs] PETHOHAPHOTO METa0OJM3Ma €CTEeCTBEHHBIX
OMOJIOTMYECKH aKTUBHBIX BellecTB. lcmosb30BaHWE ATOro MeToAa  JUisd
VICCJIETOBAHMS TTOJKEITYOUYHOM JKeJIe3bl elle MPAKTUYECKU MaJlo U3Y4YEHO.

Jnsa  nposeneHus — JupdepeHUMATBHOM — TUArHOCTUKU  BBIIOJHSIOT
HO3UTPOHHO-AIMUCCUOHHYIO TOMOIpauio B JUHAMHYECKOM pEXHUME, IS YEro
UCHONB3YIOT OyTupaT HaTpusi, MedyeHHbl C. Ilpu 3TOM OIEHMBAIOT CTENEHb U
PaBHOMEPHOCTh HAKOIUIEHHS pPaguoPapMIIpENpaToOB TKAHbIO IOIKEITYJOUYHOU
Kenesbl, a Takke JUHAMHKY HakoIUleHWs paauodapmmpemnapara. [lpu
ONpE/ECNICHNN CTENEHW HAaKOIUIEHUs paauodapmipenapara akTUBHOCTh B
NaTOJIOTUYECKOM O0pa30BaHWU CpPAaBHUBAIOT C AKTUBHOCTHIO TKAHM TICUCHH,
30POBOM 4YacCTH IAPEHXUMBI IMOJDKEIYJOYHOM JKEJIEe3bl WIM OKPYKAIOLIEH
[apariaHKPEaTUYECKON KIETUYATKU.

JlyuyeBasi ceMHMOTHKA 3200J1€BAHMH NOIXKEJTYI0YHOM JKeJ1e3bl
XpoHnuuecKkuil nankpeamum.

Penmeenonocuueckoe ucciedosanue: KOCBEHHBIC TPU3HAKH TaHKpeaTHTa
MOT'YT OBITh IOJY4€HBI MPHU PEHTTCHOJOTHMYECKOM HCCIICIOBAHUU JKEIyaKa WU
JIBEHAAATUIIEPCTHOM KUIIIKH.

VYBEIWYEHNUE TOKETYAOYHOM JKEJIE3bl IPU XPOHUYECKOM IMaHKPEATUTE
MPUBOJIAT K PA3ABUTAaHUIO OTHECIBbHBIX CETMEHTOB JIBCHAAUATHUIIEPCTHOW KHUIIKH.
Ha memnanbHON CTEHKE ABECHAAIATUIEPCTHOM KHUILIKHU TOSBISIOTCS BIABJICHUS,
PUTHIHBIE YYACTKU. DJIACTUYHOCTh CTEHKHM KHIIKH B 3TOM MECTE€ HCYE3AET,
CKJIAJKWA CIM3UCTOM OO0OJIOUKM MPUHUMAKOT momnepedyHslid xoA. CpamieHus
MOJKEITYOYHOM KEJNE3bl U KEIMyAKa CKa3bIBAIOTCS B OTPAaHUYCHUU CMEIIAEMOCTH
MOCJICTHETO B 3a/IHENIEPETHEM HAIPABJICHUH.

KT: nuddysHoe yBeandeHue moKey109HOMN Kele3bl, OTI0XKEHUS U3BECTH
B IAPEHXHME U TMPOTOKAX MOKEIYJIOYHOM IKEJIEe3bl, HEOAHOPOIHOCTh
JICHCUTOMETPUYECKUX MOKA3aTEeJICN MAPEHXUMbI, HUITMYHNE MHOKECTBCHHBIX KUCT B
MMAPEHXUME TMOKETYAOYHON JKEJIE3BI.

KT xonmpacmuas: ipyu BHYTPUBEHHOM BBEJICHUH KOHTPACTHOI'O BEIIECTBA
YCWJICHHUE MAPCHXUMBbI MOKETYIOYHOM KEJIE3bl MPU XPOHUYECKOM IMAHKPEATUTE
MOYET OBITh TOHMYKEHHBIM U HEOJHOPOIHBIM.

IHoockonuyeckas PempoxoNaneUONaHKpeamocpapus: M3MEHCHMS
MPOTOKOBOM CUCTEMBbI B BHJI€ HEPABHOMEPHOTO PACUIMPEHHS] TIJIABHOTO
MaHKPEATUYECKOTO MPOTOKA U €r0 BETBEU.

Aneuoepagus. pacliipeHrue BEPXHUX U HIDKHUX MaHKPeaTo-TyoIeHATbHBIX
apTepui, J0pcaNbHON U OOJBIION MAHKPEATHUECKUX apTEPUA.

OtaenbHOM (GOpMOM SBISIETCS TICEBJOTYMOPO3HBIA MaHKPEATUT, KOTOPBIN
MIpY YIBTPA3BYKOBOM HMCCJIEIOBAHUHN, KOMITBIOTEPHOW MJIM MAarHUTHO-PE30HAHCHOM
TomMorpadusax BBITJAIUT KaK JOKAIHHOE YBEJIMYCHHE YaCTU OpraHa, darie
T'OJIOBKH.

HuddepennmansHas TUarHOCTUKA 3TOM (OPMBI MAHKPEATHTA C OMYXOJIbIO
MOJKEITYOYHOM KEJE3bl OCTAETCS CIOKHOM. YHacTO OKOHYATEJbHBIM JUAarHo3
YCTaHABIMBAETCA TOJBKO MOCTE JUTUTEIILHOTO TUHAMUYECKOTO HAOIIOACHUS WITH C
TTOMOIIIbIO TIOBTOPHBIX OMOTICHIA.




Ocmpulit nankpeamum.

O630pHas _penmeeHocpagus KUBOTA TO3BOJSET WCKIIOYUTh HAIAYUE
CBOOOJHOTO Tra3a B OpIOIIHOW TOJIOCTH, OIEHUTh XapaKTep U CTENEHb
BBIDOKEHHOCTH  Tape3a TOHKOW KHIIKH, KOTOPbIH 4YacTO  COIyTCTBYET
naHKpeaTuty. MoXKHO OOHapy>KUTh CUMIITOM «OTCEUYEHHON O0O0JIOYHOM KHUIITKWY,
MOSIBJICHUE  KOTOPOTO, BEpPOSITHO, CBSI3aHO C  BOCHAjJeHUEM  000J10YHO-
nuadparManbHON CBSI3KH. DTOT CUMIITOM Ha PEHTTEHOTPaMMeE MPOSIBISETCS B BUJIE
pe3koro oOphIBa CTOJI0A Ta3a B Pa3AyTOH MOMEPEYHON O0OJOYHOW KHUIIKE Ha
YPOBHE CEJIE3€HOYHOTO M3ruba, Mpy 3TOM Tra3 B HUCXOMAIIECH 00OTOYHON KHUIIIKE
He 0OHapyKUBAETCS.

Y3HU: 5XOreHHOCTh MOJHKENYTOYHOM JKee3bl Yalle CHIKAeTCsl M3-3a OTeKa
WHTEPCTHITHS.

Habnromaercst nokanbHOe Wid JudPy3HOE YBEIMUYECHHUE TMOKETYA0UHON
xkene3bl. CKOMIeHHe SKUAKOCTM B  CAJbHUKOBOM CyMKE WM JKUpPOBas
UHOUIBTpAIUs MPU YJIBTPA3BYKOBOM HCCJIEAOBAHUM (KOTJla OHU BBIPAKCHBI B
3HAUUTEIBHOW CTEMEHU) IMO3BOJIAIOT 3aroJI03pUTh HAIMYME OYaroB HEKpo3a B
no/pKenynouHon sxkeneze. CoOCTBEHHO 3a0prOIIMHHAS KJIETYAaTKa MOXET PE3KO
KOHTPAcCTUPOBATh C OKOJIONMOYEYHOM, KOTOpasi BOBJIEKAETCS B IMPOIECC PEXKE.
Nuorna BeisiBIsIIOTCS yroneHnue (acuuu ['epora.

g KT: nerkoe Te4yeHUE OCTPOTO MaHKpeaTUTa MOXKET MPOTEKaTh 0e3 KaKux-
au00 TPOSIBICHUN; WHOT/AAa HAOMIOJAeTCsl HE3HAYUTENbHOE YBEIWYEHUE ee
pa3MepoB U HEBBIPAKEHHOE TMIOBBIIMICHHWE IUIOTHOCTH OKPY)KAIOIICH IKee3y
KJIETYATKH.

KT xommpacmmuas: Tpu WCHOIB30BaHUU BHYTPUBEHHOTO OOIIOCHOTO
BBCJICHHUSI KOHTPACTHOTO BEIIECTBA MOSIBIISICTCS BO3MOYXHOCTh
BBISIBIICHUABACKYJIIPHBIX HEKPOTHYECKUX YIACTKOB B IMTAPEHXUME.

[Ipu KommbrOTEpHOW TOMOrpaduui BO3MOXKHA  JIeTajbHas  OIEHKA
pacnpocTpaHeHus: HHOUIBTPATUBHBIX M3MEHEHUW B KJIETYATKE, KOTOPHIE MOTYT
ObITh BeChbMa OOUIMPHBIMA U JOCTHTaTh KIETYATKU MAJIOTO Tasza, U 3aJHETO
CPEIOCTEHUSI.

CemuoTHKa  OCTPOrO  TAaHKpeaTUTa TPU  MArHUTHO-PE30HAHCHOM
TomMorpaduu B 0011IeM CX0Ka C TAKOBOW MTPU KOMITBIOTEPHOM.

Onyxonu noosceny0ouHol yeee3nl

JlyueBas JIUArHOCTUKA 3JI0KQY€CTBEHHBIX HOBOOOpa30BaHUIMA
MOHKETYTOYHOM KeJIe3bl OCHOBBIBAETCSI HA BBISBJICHUU OYAroBOTO MOPAKECHUS C
W3MEHEHHEM CTPYKTYpPhl, YBEIMYCHUEM OTIEIbHOW €€ dYacTu. MUHUMaIbHBIN
pa3mep oOpa3oBaHUs, KOTOPOE IIPU 3TOM MOKET OBITh BBISBJICHO, cocTaBisieT 1-1,5
CM.

Penmeenockonus u penmeenocpachus: Tpu KOHTPACTHOM HCCIIETOBAHUU
KEMyIKa W JBEHAAIATUIIEPCTHOM KHUILIKU BBISBISETCS HM3MEHEHHE KOHTYPOB
KEMyIKa U JIBEHAJUATUIIEPCTHOW KHUIIKH, PUTUIHOCTH CTEHOK, MCYE3HOBEHUE
XapaKTepHOW CKJIaJ4aTOCTU U MPOPACTaHUE CTEHOK.




Aneuoepagus. WU3MEHEHHE XOJa COCYAOB, OTTECHEHHUE OCHOBHBIX
COCYIUCTBIX CTBOJIOB, @ TaK)K€ HAJIMYHE MAaTOJOTMYECKUX CIUIETEHUH U Pa3pbIBOB
10 nepudeprun 04aroBoro o0pa3zoBaHusl.

Y3U: onyxousb NpOSIBIAETCSA KAaK O4ar TUIo-, FeTeEpO- WIA TMIEPIXOTeHHON
CTPYKTYPBl C HEPOBHBIMH KOHTypamu. [Ipm 3TOM KpoMe IpsIMBIX IIPU3HAKOB
OITyXOJIM MOTYT BBISIBIIATECSI U KOCBEHHBIE. K HUM OTHOCSAT: N3MEHEHUE COCTOSHHUS
JKEIYHOIO Iy3bIpsA, PpACIIMPEHUE BHYTPUIICYECHOUYHBIX JKEJIUYHBIX IIPOTOKOB,
UHOUIBTPATUBHBIA POCT OMYXOJW B COCEJAHHME OpTraHbl, ACIUT, METAcTa3bl B
pernoHapHbie TUM(paTHUYECKHUE Y3JIbl, METACTATUIECKOE MOPAKEHHE ITEUCHH.

KT, MPT: noxanbHOE YBEIMYEHUE OpraHa U M3MEHEHHE KOHTYpa KEJE3bl.
YacTo npu JIOKaIU3aluu OIYXOJU B OOJIACTU TOJIOBKM HAOMIONAIOTCS MPU3HAKU
aTpouu Tena 1 XBOCTa MOKEITYI0UHOM Kee3bl.

METO/IbI TYUYEBOM TUATHOCTHUKHU I'OJIOBHOI'O MO3T'A

OCHOBHBIMM ~ METOJAaMU  JIy4€BOM JMAarHOCTUKA B  HEBPOJIOTUHU U
Heripoxupypruu sBisrorcs KT mw MPT. DT1o oOycioBneHo TeM, YTO JIaHHBIC
MeToasl Haubosee HMHGOPMATUBHBI B JIMATHOCTUKE MHOTHX 3a00JeBaHUN U
MOBPEXKJICHUN. B CBSI3M C MX pa3BUTHEM TPAJUIIMOHHBIM PEHTIEHOJOTHYECKUI
METOJ] OTOIIIEJ] Ha BTOPOM IJIaH, HO BO MHOTHX CJIy4asX COXPaHWJ CBOE 3HAUCHHUE.
B MarHocTMYecKkH CIIOKHBIX CIIydasX MOILYT MPUMEHATHCS CICIHUAIbHBIC
meromukn KT wu MPT. Jlngd (QyHKUMOHANbHBIX MCCIEIOBAaHUNA TMOKa3aHO
UCIoab30BaHue paguoHykiauaHoro Meroga (ODPIKT u I19T).

PeHTreHoJ10rn4ecKuii MeToja

B kadyecTBe KOHTPaCTHBIX BEIIECTB UCIIOIL3YIOT BO3AYX, KHCIOPOI U 3aKHUCH
azota. KoHTpacTHpoBaHHE JIMKBOPHBIX MPOCTPAHCTB MOXET OBITh TMPOBEICHO
TpeMs CITIOCOOaMU: METOIOM JIFOMOAIEHON MyHKITUW, METOIOM CyOOKITUIUTAIIBHON
NYyHKIUA U IyT€M MYHKIMM OOKOBOTO KeIyJouka 4yepe3 (pe3eBOoe OTBEpPCTHE.
HccnenoBanusi ¢ MpUMEHEHUEM TEPBBIX JBYX CIIOCOOOB BBEJEHUS Tra3a HOCST
Ha3BaHUE MHEBMORHIe(anorpaduu, HCCIENIOBaHWE C BBEICHHUEM rasza IyTeM
NyHKIUWA JKeNMyno4dka — BeHTpukysorpadbun. Kaxapli W3 HUX HMEET CTPOTO
ompejieieHHbIe ToKa3aHusa. [lpu BBeneHMHM Ta3a B JIMKBOPHBIE IYyTH Yepe3
MOSICHUYHBIA TIPOKOJ  3arOJHSAIOTCS  JKETYJOYKHM MO3Ta U MOANAyTHUHHOE
MPOCTPAHCTBO. DTO 3aITOJIHCHHE 3aBHCHUT OT IOJIOKCHHS TOJOBBL [Ipu HakioHE
TOJIOBBI KIIEPEAHM 3aIlOJHSIOTCS MPEUMYIICCTBEHHO JKEIYJAOYKH MO3Ta, IpHU
HaKJIOHE K3aau — T[OJANAyTHHHOE TpOoCTpaHcTBO. Ilpm BBemeHmm Tasza
CYOOKIUITUTAILHBIM TIYTEM 3arOJHSAIOTCS MPEUMYIIICCTBEHHO JKEITyT0YKH MO3Ta,
MOJAMAYTHHHOE TPOCTPAHCTBO 3alojHAETCS penko. Ilpwm BBeaeHWM raza B
YKETYOYKH MO3Ta IMOANAyTHHHOE MTPOCTPAHCTBO T'a30M HE 3aIOJTHICTCS

B mHacrosimiee BpeMs KOHTPACTHBIE METOJUKH WCCIICIOBAHUS CTaJH
WCITOJI30BATHCS 3HAUYMUTEIHLHO MEHBIIE, YTO CBSI3aHO C IIMPOKUM BHEJIPEHUEM B
KJMHN4ecKyo npaktuky KT u MPT.




ITneemosnuyeanozpagua (I131') — MeTO KOHTPACTUPOBAHUS KETYTOUKOB
U cy0apaxHOMJAIbHBIX MPOCTPAHCTB, MPOBOJAUMBIA TMyTeM JIOMOAIBLHOTO
BBEJICHUS Ta3a B JIMKBOpHbIe MyTH. [lokazaHus: BocnanuTenbHble 3a00JI€BaHUS,
OMyXOJHM TOJOBHOTO  MO3ra, TIOCIEICTBUS  YEPEIMHO-MO3TOBBIX  TPABM.
[IpotuBonokazanusimu k [IOI" sBiAOTCS omyxonu 3aaHeil uepenHout smku, 1
YKETy10YKa, BACOYHOM J10JIM, BBI3BIBAIOIINE OKKJIFO3UIO JINKBOPHBIX MPOCTPAHCTB U
TUIIEPTEH3UOHHO-IUCIOKAIIMOHHBIE sABJIEHUSA. OCHOBHAs ONAcCHOCTb — OCTPOE
pa3BUTHE JUCIOKAIIMKA CTBOJIA MO3Ta M €r0 YIIEMJICHHE B BBIPE3KE MO3KEUKOBOTO
HaMeTa WU OOJBIIOM 3aThUIOYHOM OTBEPCTUM MOCJE MOSICHUYHOIO MPOKOJIa U
BBIBEJICHUS JTMKBOPA.

ITocne BBefeHus ra3a BBIIOIHSAIOTCS PEHTIEHOTPAMMBI, BHayajle B
TUMHWYHBIX TPOCKIUAX (TepeaHee-3aaHssl, 3aJHee-Iepe/iHssl U J1Ba OOKOBBIX), a
3aT€M M B JIONOJHUTEIBHBIX YKJIAJAKaX IS BHU3yaJIM3allMd BCEX OTJIEJIOB
YKEITyTOYKOBOW CUCTEMBI.

[Ippu  maTtomoruyeckux  Tpoleccax Ha  MHEBMO3HIedarorpammax
OTIPEJICIISIIOTCA M3MEHEHUSI CO CTOPOHBI KEITYJOUYKOB M CyOapaxHOUIAIbHBIX
pocTpaHcTB. Tak, MpU HAJTUYUK 0OOBEMHOTO 00pa30BaHMS MPOUCXOIUT CMEIIIEHUE
COOTBETCTBYIOIIMX OTAEJIOB JKETYyJAOYKOBOM CHCTEMBI B IPOTHUBOIOJIOKHYIO
cTopoHy. Ilocne BOCHaNUTENBbHBIX MPOIECCOB HEPEIKO BO3HUKAIOT CIHITYUBBIE
U3MEHEHUsI B 000J0YKaX, BCIEJACTBUE YEro MOAMAYTUHHBIE MPOCTPaHCTBA
OOJIUTEPUPYIOTCS U TEpecTaloT ObITh BUIMMBIMH Ha peHTreHorpammax. [lpu
KUCTO3HBIX  H3MEHEHMSX  HAOJI0AaeTCsl  HEPAaBHOMEPHOE  paclIMpeHue
cy0apaxHOUJAIBHBIX MPOCTPAHCTB. OTU U3MEHEHUs HAOMIOJAlTCS  MpHU
epedpabHOM apaxHOUIUTE.

Cyboxyunumanvnasn nneemoInuyeganozpagusa. ViccienoBanve npoBOasT B
TeX CydasiX, KOrJa B CBSI3M C PE3KUM MOBBIIIEHUEM BHYTPUUEPEIHOTO JABICHUS
JroMOaIbHOE BBEJIEHUE ra3a MPOTHUBOMOKa3aHo. [Ipou3BOAST CyOOKIIUITUTATIEHYIO
MYHKIIAIO, U3BJIEKAIOT HEOOBIIOE KOJUYECTBO JUKBOpa U BBOAAT 20-30 mut rasa.
PeHTreHorpaMMsbl BBINOJHSIOT, PYKOBOJACTBYSICh TEMU K€ MPUHIIMIIAMU, YTO U MPHU
mombanpHOM  TIDI.  WMccnenoBanue  BBICOKOMH(OPMATUBHO IS OLICHKHU
noJIoKeHUs, GOPMBI U Pa3MEPOB BCEX OTJIEIOB >KEIYTOYKOBOM CHCTEMBbI MO3Ta.
CybGapaxHouaagbHble TMPOCTPAHCTBA 3aMOJHSIOTCS IIJI0OXO, BCIEJCTBUE YETO
CYIIUTh 00 UX COCTOSIHUU CIIOKHO.

B nacrosiiee Bpemsi, JaHHOE HCCIEIOBAHME MPOBOJUTCS KpalHE peKo,
TOJIBKO MPU HAJTMYUHU CTPOTUX MTOKA3aHUM.

ITneemoodynvoocpagua. Meton  TpUMEHSIETCS TPU  HCCIECAOBAHUU
JUKBOPHBIX TPOCTPAHCTB 3aJHEM uepenHod sMKU (OoJiblllasgs 3aThUIOYHAsS
[UCTepHA, OOKOBBIEC ITUCTEPHBI MOCTA, |V Kelyaouek, CUIIbBUEB BOJIOIPOBO.), TJIE
MaTOJOTUYECKUN TIPOILIECC OOBIYHO COMPOBOXKIACTCS OKKIIIO3UEH JTUKBOPHBIX
MPOCTPAHCTB M, CJIEIOBATENIbHO, THUIEPTEH3UOHHBIM  CUHAPOMOM. ONacHOCThb
BIKJIMHEHHSI CTBOJIAa B OOJBINOE 3aTBIJIOYHOE OTBEPCTHE TPeOyeT COOMOACHUS
CTPOTMX METOJWYECKHX YKa3aHu. IIpy MOJHOW OKKIIO3MHU JIMKBOPHBIX
MPOCTPAHCTB HA YPOBHE 3aJIHEW YEPEIHON SIMKH T'a3 HE MPOHUKAET B oJIocTh |l u
OOKOBBIX KEITyT0YKOB.

B nacrosmee Bpemst 3TOT METOI MPUMEHSIETCS KPalHE PEAKO.



Benmpuxkynozpagusa. ViccienoBanue npoBOJAT NPU OKKIIO3UU Ha Pa3HbIX
YPOBHSIX JKEIYJOUYKOBOM CHCTEMBbI, KOrjJa MpuU JOMOaTbHOM BBEIIEHUU Tra3a
KEITYJIOUKH He 3anonHstorcsa. HakianpiBaioT pe3eBoe 0TBEpCTUE COOTBETCTBEHHO
NepeHEMY WJIM 3aJJHEMY pOTy OOKOBOTO KENyI04Ka, Yepe3 KOTOPOe MPOU3BOJISAT
NYHKIUIO JKenyaouyka. M3BiekaroT HEOOJIbIIOEe KOJWYECTBO CIHHUHHOMO3IOBOM
KUJKOCTU U BBOJAT ra3. NHPOpMaTUBHOCTh HMCCIEOBaHUS Takasl ke, Kak U Mpu
cyookuunuransaoit [131". Xopoiio BUIHBI BCe OTAEIBI CUCTEMBI KETYT0UKOB.

[Ipy OKKIIO3UAX IKETYTOYKOBOW CHUCTEMBI BEHTPHUKYJOTpadusi sBISETCS
€IMHCTBEHHBIM  CIOCOOOM, TMO3BOJIAIOIIMM  KOHTPACTHUPOBATh  KEIYAOUYKH,
0COOEHHO B MOCJIEONEPALIMOHHOM MEPHOJIE.

ITneemoyucmepnozpagusa. Viccienoanve NpoBOJIAT € LETBIO ONPENEICHUS
CTETNICHU pOCTa OmyXxoju runodusa BBepX. [locnme moMOanbsHON MyHKIIUA BBOIST
10-20 mu1 ra3a ¥ BBIIOJTHSIOT KPAHHOTPAMMBI B OOKOBOM MPOEKINH B MOJOKCHUH
NAlMEHTa CHUIM C MAaKCHMAJbHBIM 3alpOKHIBIBAHMEM TOJIOBBI Haszax. [lpum
OKMHYTOW TOJIOBE Ha3aJ OCHOBHAs 4YacTb BBEJICHHOIO Ta3a pacIpeacisaercs IIo
OCHOBAHMIO MO3Ta M 3aIlOJIHAET LUCTEPHBI, PACIOJIOXKEHHBIE HAaJ BXOJOM B
Typeukoe ceayio. B HopMe ra3 BHUJIEH HENMOCPEACTBEHHO HaJ AuadparMoil cemja.
IIpu onyxonsx runodusza B ciayyasx pacOpoCTpaHEHUS HX  KBEpXY
OKOJIOCEJUIIPHBIE HUCTEPHBI CIABIUBAIOTCS U CMELIAIOTCS BBEPX, HUKHUN KOHTYD
3aIOJHEHHBIX T'a30M LIUCTEPH OKaWMJIIIET BEPXHU MOJIIOC OIYXOJIH.

IlepeOpajabHas aHruorpadgus

MeTron KOHTpPacTUPOBAHMS COCYAOB T'OJOBHOTO Mo3ra. OH JNOMKEH OBITh
CTPOTO apryMEHTHPOBAH COOTBETCTBYIOIIUMH MTOKA3aHUSIMHU.

B  Hacrosiee BpeMsi  CHENMAIM3UPOBAHHBIE  HEHPOXUPYPTHUUECKHUE
CTallMOHAPhl OCHAIIEHbI COBPEMEHHBIMM AHTHOTPAPUUYECKUMHU KOMIUIEKCAMHU,
MO3BOJISIONIMMHU  BBITIONHATh JUTUTATBHYIO CYOTPAaKIMOHHYIO aHTuorpaduio ¢
aBTOMATHYECKHUM BBEJCHHUEM KOHTPACTHOTO BEIIECTBA. JTO UCCIEIOBAHUE MOKET
OBITH MTPOBEACHO JABYMS CIIOCOOAMU: MyTEM MYHKIIMW OOIeld COHHOM apTepuu Ha
CTOPOHE TOBPEKIEHUS JTUOO IMyTEM CEJIEKTUBHOW KaTETEPHU3alMu C IMyHKIIHEH
oenpennoit aprepuu (mo CenbauHrepy).

[Ipu BbIMONHEHUH 1epeOpasibHON aHTHOrpaduu BHYTpHAPTEPUATHHO
BBOoAUTCS 10 10 M1 KOHTpacTHOro BellecTBa MPU CKOpOCTU BBeneHus §-10 mu B
CEKYHJly. AHTMOTPAaMMBbI BBITIOIHSIOT B CTaHAAPTHBIX (MPsSMOW M OOKOBOM) U B
KOCBIX TTPOU3BOJILHO BEIOPAHHBIX MPOEKIUAX MyTEM MEPEMEILICHUS] PEHTT€HOBCKOM
TpyOKH BOKpPYT TOJIOBBI ToOcTpagaBiero. OOs3aTeNbHBIM SIBJISIETCS TOJYy4YEHUE
apTepuaIbHOM, KAMWJUIIPHON U BEHO3HOM (pa3 KpOBOTOKA.

PeHTreHoBckasi KOMIbLIOTEepHasi ToMorpadus
Kommbproteprass Ttomorpadus sBiusercs HauOosiee HMHGOPMATUBHBIM
METOJIOM JIy4eBOW JUAarHOCTHKW 3a00JICBaHUN © TOBPSXKICHUN dYepernma |
rOJIOBHOTO Mo3ra. I[lpy Hanmnumm KIMHWYECKUX NoKazaHuM u goctynmHoctd KT
JIOJDKHA  BBITIOJNHATBCS /10  TPOBENEHUS  JIIOOBIX  PEHTTC€HOKOHTPACTHBIX
VCCIIEIOBAaHUM.




Pa3paboTaHbl 1eHCUTOMETPUYECKUE TTOKA3aTEIH CTPYKTYpP FOJIOBHOTO MO3Ta
B aOcomoTHBIX enuHuIax (mkana XayHchuima —HU). Tak, mIoTHOCTH ceporo
BemectBa cocraBiager 30-35 HU, Oemoro - 25-29 HU, mnmorHOCTB
MIePUBEHTPUKYJISIPHBIX 30H — 5-8 HU,

B03MOXXHOCTH BBISBJICHUS PA3IMYHBIX 3a00JIEBAaHUM U  TMOBPEKICHUM
rojoBHOro mosra ¢ nomompio KT cBs3anbl 1100 ¢ HapylieHHeM HOpMajbHBIX
aHATOMHYECKUX B3aMMOOTHOIIEHUNA B TMOJOCTH uepena, JUOO C pa3IudyHbIM
ocnablieHueM pPEHTTEHOBCKOTO M3IY4YeHHUs] HOPMAaJIbHBIMH U TATOJOTMYECKU
W3MCHCHHBIMM TKAaHSIMH. Tak, B HOpPME COOTHOIICHHE IUIOTHOCTEH BCex
CTPYKTYPHBIX JJIEMCHTOB MO3TOBOM TKaHW SBIACTCA CTaOWipbHBIM. [lpum
MaTOJIOTHYECKHUX Mpolieccax OHO MeHsieTcs. Hampumep, yBenuueHue coaepxaHust
BOABl BO BHYTPH- W BHEKJIETOYHOM TPOCTPAHCTBAX MPHBOJUT K CHIDKCHHIO
IJIOTHOCTH TKaHW, 4YTO HAOMIOJaeTcs Mpu oOTeke Mo3ra. VIMEHHO mo3ToMy
HU3KOIUIOTHBIM ~ OKAa3bIBAa€TCS  COJEPKUMOE  OOJIBIIMHCTBA  KHUCTO3HBIX
oOpa3zoBanuii. [IpUyMHON CHUXKEHUS IUJIOTHOCTA TPU JIEMUEITUHUZUPYIOITUX
Ipolieccax SBISETCS CTPYKTYpHAs Jerpajalius JUIMHI0B.

Ecnu Tkanb omyxonu Oorara KpOBEHOCHBIMH COCYJIaMH WJIM CTEIICHb
mudpepeHIUpOBKH €€ KIETOK HHU3Kas, TO TaKOW MaTOJOTMYECKHM Tpoliecc
BBITJIAJIUT TUIOTHEE OKPYXKAIOMIETO MO3TOBOIO BEIIECTBA M IUIOTHOCTH €r0
3HAYUTEIHLHO BO3PACTAET MOCJIe BHYTPUBEHHOTO BBEJCHUSI PEHTI€HOKOHTPACTHOTO
BCIIECTBA 3a CYET  YBEIAMYCHHOM  MUKPOIUPKYJSIIUKA W HapyIICHUS
reMarosHIedaimyeckoro 0apbepa (BbICOKOIIOTHASL CTPYKTYpa).

Ecnm ke KIeToYHBIE AIEMEHTBI OIyXOJH HAXOATCS Ha BBICOKOW CTaJauH
muppepeHIUpOBKY WM TKaHb O€Ha cOoCylaMH, TO OHa OyAeT BBIMJISAETh Ha
KOMIIBIOTEPHBIX TOMOTpaMMax KaK HHU3KOIUIOTHOE TMAaTOJIOTHYecKoe oOpa3zoBaHUE
aubo0 OyaeT 00yafaTh MJIOTHOCTHIO, PABHOW C OKPY’KAIOIIUMU TKAHSIMHU, TO €CTh
OyJeT N30TUIOTHOM.

Hapsimy ¢ neHcUTOMETpHYEeCKMMHU TOKa3aTeliIMU BaXXKHBIM KpPUTEpUEM
OLICHKH KT-uzo0paxenus ABJISIETCS oOHapy>KeHue HapylIeHUu!
MPOCTPAHCTBEHHBIX aHATOMO-TOTOTPAPUIECKUX B3aUMOOTHOIICHUI B
ucciaenyeMor  oOnacTd  roioBbl.  Hamwume  11060TO  JAOMOJTHUTEIBHOTO
MATOJIOTUYECKOTO OdYara BeJeT K Pa3BUTHIO BTOPUYHBIX HM3MEHEHUW B BHUIE
CIABJICHHS TUKBOPHBIX MPOCTPAHCTB, CMEIIECHUSI CPEUHHBIX CTPYKTYP TOJIOBHOTO
Mo3ra: npo3payHoil neperoponku, |1l xxenynouka u mmmkoBUaIHOTO Tena («macc-
abdexT»), UX MepeMelieHue B BEPTUKAJIBHOM HAMpAaBICHUUW MPU Pa3BUTUHU
NPU3HAKOB TPAHCTEHTOPHAIBHOTO BKIWHEHHS CTBOJAa TOJOBHOTO MO3ra —
MPU3HAKU JIATEPATBHON U AKCUAJIbHOM JUCIIOKALIUH.

Cnenuajnbnble MeToaMKu KT
Komnvromepno-momozpagpuueckana ancuozpagusa  1O3BOJSET  TOCTE
BHyTpuBeHHOTO OomocHoro BBeaeHus PKC B kommuectBe 50-100 mi co
CKOpOCThIO 3-4,5 MJj/C TONy4YuTh H300paKEHUE apTepUATbHBIX W BEHO3HBIX
CTPYKTYP, KOTOPbIE€ OTOOPaKaroTCsi OHOBPEMEHHO.
[TpeumymiecTBaMu MeTOAA SIBISIFOTCS OBICTPOTA MCCIEAOBAHUSA U XOpOIlee
COOTBETCTBHE  IMOJIyYEHHBIX  JAaHHBIX  pe3yJabTaTaM  HWHTpaapTepuaIbHOU




aaruorpadun. K HemocTtaTkam MeToAa MOXHO OTHECTH HCIIOJIh30BAHHE
KOHTPAacCTHOTO BEIIECTBA M OTCYTCTBUE MHGOPMAIIMH O XapaKTEPUCTUKAX MOTOKA.
MeTonuka NpakTHYECKH HE UMEET celupuIecKux apTe(aKTos.

Brenpenune B KIMHMYECKYIO TMPAKTUKy TeXHOJoruu crnupaibHo KT
CYLIECTBEHHO WM3MEHWJIM METOJIMKY HCCIEeIOBaHUs 1epeOpaIbHbIX COCYIOB.
Ob6mee cxkanupoBanue rosoBbl npu cnupanbHoil KT cocrtaBisier Bcero 20-30
cekyHJ. B kauecTBe KOHTPACTHBIX BEIIECTB B HACTOSIIEE BPEMsI HCIOIb3YIOTCS
HEUOHHBIE MPENapaThl: OMHUIAK U YIBTPABUCT PA3IUUYHBIX KOHIIeHTpauuii (o1 240
10 370 mr/mo).

[Tpumenenne KT-anruorpadum B HEWPOOHKOJOTMH TO3BOJIAET OLICHUTH
W3MEHEHHUE COCYIMCTON Tomorpaduu, BEISBUTh CTEHO3UPOBAHUE MATrMCTPATIbHBIX
COCYZIOB  BCIICJICTBUC  BO3JCHCTBHUS  HOBOOOpPA30BaHUS, BHU3YyIM3UPOBATH
OCOOCHHOCTH CTPOCHHSI COOCTBEHHOW COCYJIMCTOM CETH ONMyXoJid (B TOM 4YHCIIC
BHYTPHOITYXOJIEBBIE IIIYHTHI).

Komnvromepno-momozpagpuueckana uucmepunozpagusa. 3IT1a METOIUKA
MPOBOJUTCS TMPHU TOJO3PEHHH Ha HOBOOOPA30BaHUS XHa3MaIbHO-CEIUIIPHON
oonmactu.  Ilocnme  mroMOanbHOM  TYHKIMKM ~ BBOAST  BOJIOPACTBOPUMBIE
peHTreHoKOHTpacTHbIe npenapatsl 5-7 mil. KT Beimonusaercs yepe3 15-30 MuHyT.
Jnsl OLIEHKM IUCTEPH MO3ra HUCMOJB3YIOTCA HE TOJBKO aKCHUAIbHBIE CPE3bl, HO U
CaruTTAJIbHBIE U (PPOHTATBHBIE PEKOHCTPYKIIUU N300paKEHUSI.

Hedbopmanusi, cMelIeHHE, H3MEHEHUE pPa3MEpPOB KOHTPACTUPOBAHHBIX
[ACTEPH MO3BOJISIIOT CYAUTh O HAJTMYHUU PACHPOCTPAHECHUS OITYXOJIH.

B Hacrosmiee Bpems B cBs3u ¢ pazButueM MPT HeoOxomumocTh B
MPOBEJICHNUU ATON METOJUKH 3HAYUTEIIbHO COKPATUIIACh.

Ilepgyzuonnaa KT. Meron, mNO3BONSAIONIMNA OLIEHUTh BPEMEHHBIE U
o0beMHBIC TIOKa3aTenu Nepdy3uu BEIIeCTBA MO3ra IMyTeM OLEHKU JTUHAMHUKUA €T0
MIPOXOXKIEHUSA 110 COCYIaM TOJIOBHOT'O MO3ra.

Jns Bemosnenuss KT-mepdy3un HeoOXoauMo OBICTpOE BHYTPUBEHHOC
BBEJICHHE KOHTPACTHOTO BemiecTBa B 00beMe okoio 50 mi co ckopocthio 8-10
MJI/CeK.

[IpeumyiiecTBaMu TaHHOTO METOJAA SBIISIIOTCS OBICTPOTA HCCIEIOBAHUS,
KOTOpasi JE€JaeT €ro LEHHBIM METOJOM JIMAarHOCTUKU HEOTJIOKHBIX COCTOSIHUH,
HalpuMep  MIIEMHUYECKOro  HHCyJbTa. Hemocrarkom  MeTona — sIBIISIETCS
HEOOXOJIMMOCTh HWCIIOJBb30BAaHUS KOHTPACTHOTO BEIIECTBA M OrpaHUYCHUE
MPOTSKEHHOCTH 30HBI UCCIICIOBAHMUS.

[Tepdyzunonnas KT naubosee 4acTo NpUMEHSETCS IPU AUATHOCTUKE OCTPBIX
HapyILIEHUH MO3roBOro KpoBooOpaiienus. B Helipoonkosoruu nepdysuonnas KT
MO3BOJISIET OILIEHUTh CTETNIEHb BAaCKYJISIPU3allMM HOBOOOPa30BaHUS M OCOOEHHOCTH
€ro KpoBOCHaOeHMs, a Takxke 3hPexT mnpegoneparmoHHoON 3MO0IU3aIun
OIYXOJIH.

MarHuTHO-pe30HAHCHAasi TOMOorpadusi
MarnutHo-pe3oHancHas Tomorpadust (MPT) siBisieTcst OTHUM M3 OCHOBHBIX
METOJIOB MCCIIEIOBaHUs CTPYKTYphl rojoBHOro mosra. Ha MP-romorpammax
0oJiee YETKO pa3inyaroTCsl CTPYKTYPHBIE 3JIEMEHTHI TOJIOBHOTO MO3ra, OTUYETIIUBEE




muddepeHpyroTcst 0emoe U cepoe BEIEeCTBO, BCE CTBOJIOBBIC CTPYKTYphl. [Ipu
TOM MOXKHO TOJy4aTh KaK aKcHajbHbIC, TaK M (POHTAIBHBIC, CATUTTAIbHBIC U
Kochle ciou. Hapsgy ¢ mocnmoiHbIM m300pakeHuem, npu MP-uccnenoBanum,
UMEETCSl BO3MOXKHOCTH  PEKOHCTPYHMPOBATH TPEXMEPHOE OTOOpaxKeHWe U
aHATOMUYECKYI0 OPHCHTAIMIO BO BCEX CTPYKTypax dYeperna M TOJIOBHOTO MO3Ta.
OcoOpiM mpeumymiecTBOM MPT sBisieTcss OTCyTCTBHE JTy4eBOW Harpy3Kd IpH
UCCIIeIOBaHNH. B cTaHmapTHOE WCCIEAOBaHHWE TOJOBHOTO MO3ra BXOIWT
obs3aTenpHOE TorydeHue T1- u T2-B3BeneHHBIX TOMOTrpamm (puc. 1).

Puc.1. Hopmanbaas MP-tomorpaMmma rojioBbl B CaruTTaJIbHOM M aKCHAJIbHOM MIPOCKIIUSIX.

MarHuTHoO-pe30HAHCHAsI aHTHorpadus

Baxneiieli ocoO0eHHOCThIO MPT  sBisieTcss BO3MOXKHOCTH MOJYyYEHHUS
M300pKEHU apTepuajbHbIX M BEHO3HBIX COCYJIOB TOJIOBHOIO MoO3ra 0e3
PUMEHEHUsI KOHTPACTHBIX BELIECTB (pHuc. 2).

[Ipu MP-anruorpaduu ygaercss BU3yalu3UpoOBaTh MaruCcTpajbHbIe apTepUH,
BKJIFOYAsi OCHOBHBIE CTBOJIbI BHYTPEHHUX COHHBIX, ITO3BOHOYHBIX apTEepUdl U UX
BHYTPUMO3IOBBIE CETMEHTHI, a TaK)K€ MOBEPXHOCTHBIE U TIyOOKHE BEHbBI, B TOM
quciie 000J0UYE€YHBIE BEHBI, TPSMOU U MOMEPEYHBINA CUHYC, BEpXHUN CarUTTAIbHBIN
CHUHYC WM BIIQJAIOLIME B HETO BEHBI, & TAKKE€ CUTMOBHUIHBIM CUHYC U BCs Ipymnna
0a3a’ibHBIX CUHYCOB. Bu3yanuzarusi BeHO3HOUW cuctembl npu MP-dnedorpaduu
SBJIIETCS BaXHBIM JMATHOCTUYECKUM 3BEHOM B JMArHOCTUKE OOBEMHBIX
NaTOJIOTHYECKMX OOpa3oBaHUIl TOJIOBHOIO MO3ra W TO3BOJIIET OLIEHUTH
B3aMMOOTHOIIIEHUS] ~ CHUHYCOB, BEH C  HOBooOpaszoBanusiMu.  [losTomy
1enecooopa3sHo coyeraTh BbionHeHue MP-anruorpadguu ¢ MP-dueborpadueit
IpU TOJIO3PEHUH Ha IliepedpaibHOe HOBOOOpA3OBaHUE WM MPU IPOBEIACHUU
nudepeHnanbHOl  TUAarHOCTUKU C COCYIOUCThIMH Maibhopmarusmu. [lpu
HapyLIEHUsX  MO3roBOro  KpoBooOpamieHuss MP-anruorpadus  mo3BossieT
YCTaHOBUTH HapyIICHUS B OKCTPa- U UHTPAKPAHUAIBHBIX apTEPHUsX.

Bo3MoXHOCT TOJydeHUsT H300pakeHHM 1epeOpaibHbIX CcOCyAoB 0€3
BBEJICHHSI KOHTPACTHOT'O BELIECTBA, 3HAHUE HOPMAJIbHOM aHaTOMUU apTEPHAIBHON
M BEHO3HOM CHCTEM TOJIOBHOTO MO3ra M WX BapUMaHTOB cTpoeHus npu MP-
aHruorpauu 3HaYUTEIHHO YNPOIIAET TUarHOCTUYECKUI allTOPUTM.




Puc.2. Hopmansnas MP-anrunorpadus
TOJIOBHOT'O MO3Ta.

Juddpy3uonnas u nepdysunonnas MPT

Jugpgyzuonnan MPT mno3zBosser nuddepeHIupoBaTh 30HBI OBICTPOH U
MeniaeHHon auddy3un npoToHOB. [Ipu 3TOM 30HBI C OBICTPO IBHKYIIUMUCS
IPOTOHAMHU (C MEHBUIMMHU OrpaHUYECHUAMH TU(dPy3uu, HampuMep B OCTPBIU
NEPUOJT HMIIEMUYECKOTO HHCYJIbTa) HMMEIOT 00Jiee BBICOKUA IO CPAaBHEHHUIO C
HEU3MEHEHHOW MO3TOBOM TKAHBIO CUTHAIL.

Hanbonee wyacto MP-uzoOpaxenus, B3BewmleHHble 10 Jauddy3um,
UCITOJIB3YIOTCSL JUISl PAHHEW IHAarHOCTHKU MIIEMHYECKOrO0 IOPaKEHUs BELIECTBA
MO3ra, a TaKXKe JJIs OLEHKH JMHAMHKU HHCYJIbTA. 30HA HIIEMHUHM HAYMHAET
BU3YaJIM3UPOBAThCA MNPUOIM3UTENBHO uepe3 45 MHUHYT TMOCie OKKIIO3UU
MarucTpajJbHOIO COCY/a.

Hepghyzuonnana MPT 1103BOJIIET OICHUTH TKAHEBYIO MEPPY3UI0 IMyTEM
CPAaBHEHUS AVMHAMUKH IPOXOXKACHUS MapaMarHUTHOIO KOHTPACTHOIO BELIECTBA
gyepe3 BeleCcTBO Mo3ra. OH MO3BOJISIET PACCUUTHIBATh BPEMEHHBIE XaPaKTEPUCTUKU
MO3rOBOT0 KPOBOTOKA.

DyukuuoHajabHasgs MPT

OTa MeToAMKa MO3BOJIAET BBIABUTH 00JIACTU HEHPOHAIBHON AaKTUBALIUH,
BO3HUKAIOIIEH B OTBET HAa pa3JIM4YHbIE MOTOPHBIE, CEHCOPHBIE W JpYrue
pazapaxutenu. [lomyuenue kapTbl (YHKIIMOHAIBHONM AKTHMBHOCTH TOJIOBHOTIO
Mo3ra ocHoBaHo Ha BOLD-addekre, KoTOphIii MO3BOJISET OIECHUTH MEPPYy3UI0
BEIIECTBA MO3ra MO COOTHOIICHUIO OKCUT€MOIVIOOMHA U JI€30KCUTeMOII0OnHa,
oONajalolMX  pa3iMYHbIMM  MarHUTHBIMU  cBoiicTBamu.  [IpumeHnenue
¢ynkuonanbHOo MPT y OONBHBIX C OMyXOJSIMH TOJIOBHOTO MO3Ta MO3BOJISIET
ONPENEIINTh CECHCOMOTOPHYIO 30HY KOPBI.

IIporonnass MP-cnekrpockonus (IIMPC)
IIMPC — wmetol, WCHOJIB3YIOIIUMK SBJICHHUS MArHUTHOTO pE30HaHca ISt
UJIEHTU(PUKAIIMN OTACIbHBIX XUMUYECKUX COCTUHEHUIA.




[IMPC ocHOBaHa Ha PErHCTpalUUd «XHUMHUYECKOTO CIBHUTa» M IO3BOJIAET
OLIEHUTh COZEpkKAHUE OTIENbHBIX XMMHUECKUX coenuHeHud (H-anermnacnaprar,
XOJIMH-COIEPKAIMX, KpEaTUHUH, JIAKTaT, aJlaHWH, MHUOMHO3UTON M TMp.) B
OTIEJIBHBIX YYacTKaxX TOJIOBHOTO Mo3ra. Tak, mpu HOBOOOpa3oOBaHMSIX BBICOKOU
CTEIIEHU 3JI0KAYECTBEHHOCTH HMMEETCS TEHACHIMS K BO3PACTAHUIO COIEPIKAHHUS
XOJIMHA, YMEHBIIEHUIO COOTHoUIeHUsT H-anerwiacrnaprata K KpeaTHHUHY, MOYKET
TaK)K€ PETMCTPUPOBATHCS MOBBIIICHHOE COJIEPKAHUE JIAKTATA.

[IpuMeHUTENBPHO K KIMHUYECKOW MpakTUKe wucnosnb3zoBanue [IMPC
1enecoo0pasHo Ay mpoBeAeHHs auddepeHINaNbHON  TUATHOCTHKU  MEXKIY
HEOIJIACTHYECKUMHU, JEMUCTUHU3UPYIOUUMH U UHPEKIUOHHBIMUA MOPAKCHUSIMH,
a TaKkXke ISl JUMHAMUYECKOTO HAOIIOACHHUS C LEJIbI0 BBISIBICHUS PELUANBA WIH
IIPOJOJKEHHOI'O POCTa OILYXOJIN.

PaiHOHYKIMIHBIA METOX
Oonoghomonnan IMuccuoOHHan KOMRbIOMEPHA momozpagus.

[Mpunmun neiictBuss O®OKT ocHoBan Ha peructpanuu  (HOTOHOB,
UCITyCKaeMbIX M30TOINOM. J[aHHBIE O pacnpeAesieHUH U30ToNa B TOJOBHOM MO3Te
PETUCTPUPYIOTCS IETEKTOPOM, BpAIIAIONIMMCS BOKPYT T'oJIOBbI OosibHOTO. Kpome
TOT0, MOYKHO TOJIy4aTh «Cpe3b» Mo3ra, kak npu KT u MPT.

Haubounee mupokoe pacrpocTpaHeHre B UCCIIECOBAHUSX TOJIOBHOTO MO3Ta €
nomomplo O®IKT B Hacrodilee Bpems MOIYYWIM paguodapmipernapaTsl Ha
ocHOBe cienyronmx u3oronos: Xe, |, mTc, In, Tl. Onu 001a1af0T PsIOM OOIIHX
CBOMCTB: XOpOIIO MPOHMUKAIOT dYepe3 reMarodHuedaindyeckuii  Oapbep,
pacnpenesnsitoTcsl B TOJIOBHOM MO3T€ IPOMOPLMOHATIBEHO KPOBOTOKY M HAXOJSATCS B
HEM B T€UCHHUE BPEMEHH, IOCTATOYHOTO JJIS MOJyYeHUST U300paKEHUsI.

P®II B 3aBUCHUMOCTH OT Ha3HAYECHUS PA3AECIAIOTCA HA HECKOIBKO TPYIIIL:
-HCIIOJIb3yEeMBbIC [T UCClieI0oBaHus MO3roBoit nepdysuu (Ceretec);
-TymMopoTpomnHbie paguodapmmpenapatsl (T xmopun);

-HEeUpOPEENTOPHBIC JIUTAHBI, T.€. areHThI, CIECIU(PUIECKU CBSI3bIBAIOIINUECS C
Pa3JIMYHBIMU PELENTOPAMHU B TOJIOBHOM MO3TE.

HoBbiM HampaBiieHHEM, HHETEHCUBHO Pa3BUBAIOIMMCS B HACTOSIIEE BPEMS
HA3bIBAIOT UMMYHOCIIMHTUTPAGHUIO0 C MEYUEHHBIMA MOHOKJIOHAJIbHBIMU aHTUTEJIaMHU
(CEA-scan, Verluma) x ompeneieHHOMY BHAY OIYXOJH | pa3pabOTKy
panuodapmipenapaToB Ha OCHOBY MeueHHBIX nentuaoB (Neospect).

Ilo3umponHO-IMUCCUOHHAA KOMRbIOMEPHAA MOoMozpadus-

METOJ PaIAMOU30TONHOW JIUArHOCTUKU, OCHOBAHHBIM Ha mnpuMeHeHun POII,
MEUEHHBIX U30TOMAaMU, MO3UTPOHHBIMH U3JTy4YaTEISIMU.
[I9T mno3BonsieTr mnoay4yaTh (PYHKUMOHAIbHBIE W300pAKEHUS, OTpAKAIOLIUE
MIPOIIECCHI KUZHENCATEILHOCTH TOJIOBHOTO MO3Ta, BKJIFOYask METa00JIM3M TIIFOKO3bI
U YTIWIM3AIMI0 KUCIIOpOoa, OIIeHKY KpoBoToka u nepdysun. [lonoono KT u MPT,
B [IDT ucnonb3yercst TexHuka ToMorpaduu, 4TO MO3BOJSET MOJIy4YaTh CPE3bl B
Pa3IMYHBIX IUIOCKOCTSX.

B ortmuumne or KT m MPT mpu II9T onenuBaroTcss (yHKIIMOHATIBHBIC
W3MEHEHHUSI Ha YPOBHE KJIETOYHOTO MeTa0oim3Ma. DTO OYEHb BAXKHO, MOCKOJIBKY



4acTo H3MEHEHHs Ha (YHKIMOHAJIBHOM KIJIETOYHOM YPOBHE MPEAIIECTBYIOT
MOP(OJIOTUUECKIUM VU3MEHEHHUSIM. [TosTomy MHOTHE 3a00sieBaHUS
auarHoctupyrores rnpu nomouy [19T namHoro panbiie, yem npu KT u MPT.

I[Ipu IIOT wucnonws3ytorcss P®II, medeHHBIE KHUCIOPOIAOM, YTIIECPOIOM,

a30TOM, TJIIOKO30M, KOTOpbI€ SIBIISIIOTCS €CTECTBEHHBIMU  METa0OIUTaMU
OpraHu3Ma ¥ BKJIOYAIOTCS B OOMEH BEUIECTB Ha PaBHBIX C COOCTBEHHBIMU
HHAOTEHHBIMH MeTaOOJIUTaMHU: caxapoMm, BOJOH, Oeikamu, kuciopogom. Kax
pe3ynbTaTr, CTAHOBUTCA BO3MOXKHOM OIEHKAa IPOLIECCOB, IPOTEKAIOIUX Ha
KJIETOYHOM YpPOBHE.
Haubonee pacnpoctpanenusiM POIl mns 19T sBasercss Ppropre3oKkcUrioKo3a
(®Ar'). OTHOCHUTENBHO MPOAOJKUTENBHBIN Tepuon noaypacnaga (110 mMuHyT)
MO3BOJISIET PACMOJIAraTh €€ MPOU3BOJICTBO OTACIIBHO, TPAHCIOPTUPYS MOTYUYEHHBIH
P®II B Heckonbko Onuznexamux [19T-uentpo. Kpome O/ mpu 19T moryr
ucnoas3zoBatbes U Apyrue POII: C-mernonun, C-tuposun, C-OyTHpar HATpus c
MEHBIINM IIEPUOJIOM NOJIypacaia.

CosmemenHas [IOT-KT mo3BonseT OJHOBPEMEHHO MOJYYHUTH JAHHBIE O
Hannuuu anatomudeckux (KT) u pynxnumonansusix (I19T) usmenenuit roroBHOTO
MO3ra.

B nemom paauMoOHYKIMIHBIA METOX B HEBPOJOTMM W HEUPOXUPYPIHUU B
HACTOALIEE BpEMsl CTadl HEOOXOAUMBIM JOMOJIHEHUEM K JPYTUM JIy4EBBIM
MCCJIEIOBAHUSIM, MO3BOJISAS MMOIYYaTh BaXHYIO AUATHOCTUYECKYIO MH(OPMAIUIO O
(YHKIMOHAJIBHOM COCTOSTHUM TOJIOBHOT'O MO3ra.

YabTpa3ByKOBOE MCCJIEI0OBAHME

VbpTpa3ByKOBbIE  METOIBI  MO3BOJISIIOT ~ BHU3YaJM3UPOBATH  COCYJIbI
(MyJbcaluio U MUPUHY TPOCBETA) U OLEHUTh CTENIEHb CTEHO3UPOBAHUS.

B mnacrosimee Bpemsi HauOosiee S(PQPEKTUBHBIM METOJIOM JTUATHOCTUKH
MOPAKEHUN COCYIIOB SBIISIETCS OVNIEKCHOe CKAHUpO8aHue, KOTOPOE COYETAaeT B
cebe yIbTpa3ByKOBOE CKAaHMPOBAHUE B PEATbHOM MaciiTabe BpEMEHU JIJIsl OIEHKH
AHATOMUYECKOTO CTPOCHHS apTEPUU C HUMILYJbCHBIM JOIUIEPOBCKUM aHAIU30M
KPOBOTOKA B MHTEPECYIOLIEH TOUKE MTPOCBETA COCYAA.

JlynekCcHOe CKaHUpPOBAaHWE, HECMOTPS HAa HEWHBA3UBHOCTh U ILIUPOKYHO
JIOCTYITHOCTh, TpeOyeT IOCTAaTOYHOTO OMNbITa U TOCTOSIHHOTO CpaBHEHUS
pe3yJbTaTOB ¢ JaHHBIMM TMOCHEAYIOUIed aHruorpaguu Jisi YBEPEHHOCTH B
TOYHOCTH U3MEPEHUH CTEHO3a U U30€KaHUU OIITHOOK.

JlyruiekcHasi coHorpadus SBISIETCS CKPUHUHTOBBIM METOJIOM JJISI OTOOpa
MalMEHTOB CO  CcTeHo30M wiM  okkmo3uerd BCA  gns mpoBeneHusd
KaTeTepU3alMOHHOW aHTuorpady U aHTUOIIJIACTUKH.

Tpanckpanuanvuas oOonnepozpagus SBISETCS HEUHBA3UBHBIM METOJAOM
WCCJIEIOBAHMUSI, C TIOMOIIHI0 KOTOPOTO MOYKHO TIOJTYYUTh HHPOPMAIIUIO O CKOPOCTH
KPOBOTOKA M €r0 HAIllPaBJICHUHU B UHTPAKPAHUAIBHBIX apTEPUSIX.

TpaHCcKkpaHHaIBbHOE YJIBTPA3BYKOBOE MCCIICIOBAHUE HEPEIKO 3aTPYIHEHO Y
B3POCJBIX U3-32 HU3KOM NMPOHUIIAEMOCTH BUCOYHBIX «OKOH». TpaHCTEMIIOpAIbHBIN
JOCTYIT TIO3BOJISIET ITOJHOLEHHO BU3YAJIIM3MPOBATh MO3TOBBIE COCYAbl. Tem He
MEHEE, B HEKOTOPBIX CIy4dasiX YJaeTcsl BU3YaJIU3UPOBATh HHTPAKPAHUAJIbHBIC




oObeMHBIE 00pa3oBaHHsA 4Yepe3 HEMOBPEXKACHHbIE KOCTH uepema (mpH
3HAYUTENBHBIX pa3Mepax HOBOOOpPa30BaHUs, €r0 BHICOKOW 3XOT€HHOCTH, XOPOIIeH
POHHUIIAEMOCTH BHCOYHBIX «OKOH»).

Vaempazeykoeoe — uccnedosanue  uepes  mMpenaHayuoHHul  OegheKm
3HAYUTENbHO Oosiee HMH(GOPMATHBHO, Ye€M TPAHCKpAaHHAJIbHOE CKaHUPOBAHHE,
0COOEGHHO B BBISIBJICHUM M3MEHEHUH, JEXallUX B MPOSKIUH JedeKTa.
Busyanuzanusi depe3 TpemaHAlMOHHBIA N1e(eKT TO3BOJSIET BBISBUTH MECTHBIC
MOCIICOTIEPAIIIOHHBIE OCJIOKHEHUS (KPOBOMBIUSHUE B JIOKE YJAJICHHON OIyXOJIH,
BHYTpUYEpEIIHbIE TE€MATOMBI, T€MOTAaMIIOHAJy J>KEIYJOYKOB M Jp.), OLEHUThH
BBIPQXEHHOCTh OTEKa, «Macc-3¢(eKTay, IBICHUN AUCIOKAIIUN U THApoLedanuu.

K mnpeumymiectBam MeToJa OTHOCHUTCS €r0 HEOOPEMEHHMTEIBHOCTH ISt
nanyeHTa u ObICTPOTa BBIMIOJIHEHUS, OJHAKO YIBTPa3BYKOBOM METOJ HE Bcerna
MO3BOJIACT TOMYYUTh JOCTATOUYHYIO JUATHOCTHUYECKYI0 MHGOPMAIUIO U HEPEIKO
€ro pe3yNibTaThl SIBISIFOTCS MOBOAOM I BBIIOJHEHHs Oojiee MH(POPMATHUBHBIX
UCCIIECIOBAHNMN.

JlydeBasi ceMHOTHKA 3200/1¢BaHMIi TOJIOBHOI0 MO3ra
Onyxonu 20106H020 Mo32a.

Benymumu merogamu aydeBOM JTMATHOCTHUKHU OITYXOJIEM TOJIOBHOI'O MO3ra
apistoTcst KT u MPT. KpoBocHaGxkeHue ormyxojiel yTOUHSETCs MPU IPOBEICHUN
uepedbpanbHoit anruorpaduu. Pamumonyknuaueiii Merony (ODPIKT u IIOT)
MO3BOJISIET YTOUHUTH 3JI0KAYECTBEHHOCTH ITPOLECCA.

KT - m MPT-guarsoctuka omyxojed TOJIOBHOTO MO3ra OCHOBaHa Ha
BBISIBICHUU MPSMBIX U KOCBEHHBIX ITPU3HAKOB.

KT: npsimMble npu3HaK — BBISIBJICHHWE MATOJOTHYECKUX OOpa30BaHUU C
W3MEHEHUEM TUJIOTHOCTA B  BEIIECTBE TOJOBHOTO MO3Ta: YBEIUYECHUEM,
MOHIKEHHEM TUIOTHOCTH uiu 0e3 ee m3MmeHeHusa. K mpsameim KT-npusznakam
OTHOCHUTCSI 0OHAPYKEHHE YJaCTKOB MATOJIOTMUYE€CKOTO OOBI3BECTBIICHUS.

MPT: x npssMbIM NOpPU3HAKAM OTHOCATCS BBISBIICHUE I1ATOJIOTUYECKUX
o0pa3oBaHU ¢ Pa3IUIHON CTETICHBIO MHTEHCUBHOCTH MP-cHUTHAIOB: yBeIUUYCHUE
(runiep-) WHTEHCHUBHOCTH MP-curnama; mnoHmwkeHue (rumo-); 0e3 HU3MEHEHUS
WHTEHCUBHOCTHU (M30MHTEHCUBHOCTH ).

Kocsennsbie nmpusHaku:

-cMeleHrne (JlarepajiibHasl TUCIOKAIMsS) CPEUHHBIX CTPYKTYpP TOJOBHOTO MO3ra
(«macc-a3ddext»);

-CMEILICHUE, C/IABJICHNE U U3MEHEHUE BEJIMUMHBI KEITyJ0UYKOB;

-0JI0Ka/1a IMKBOPHBIX MyTEH C pa3BUTHUEM OKKJIFO3UOHHOM Tuapouedanuy;

- Cy)KeHue, cMmenieHue u aedopmanus 6a3aibHbIX [IUCTEPH MO3Ta;

- OTEK MO3ra, KaKk BOJIM3M OIyXOJH, TaK U Mo nepudepuu.

- aKCcHallbHasl JucioKamus (OoIeHuBaeTcs 1o jAedopMalii  OXBaTHIBAIOIICH
LUCTEPHBI).

[170THOCTB OIMYyXOJU MOXET OBITh MOBBINICHA TI0O CPABHEHUIO C TJIOTHOCTHIO
OKPYKarUIEd MO3TOBOM TKaHU B PE3YyJIbTAaTE€ KPOBOMBIIMSHUN WM OTIIOKEHHS B
TKaHU OMYXOJIM COJIEH KaJblUsl. DTU U3MEHEHUS XapaKTEePHbI, IPEXKIE BCETO, IS
OITyXOJIe MEHHHTOCOCYIUCTOrO psifa. [loHMKeHne MIOTHOCTH HaOMIOAaeTCs W3-




32 COIEPKAaHHS B OMYXOJM OOJIBIIOTO KOJWYECTBA BOABI WJIU SKHPOIOAOOHBIX
BEIECTB. ['€TepOreHHOCTh CTPYKTYPhI OIYyXOJIM XapaKTEepU3yeTcsl YepeloBaHUEM
YYaCTKOB TIOBBIIIEHUS IJIOTHOCTU (TeMopparud W Kanbluudukatel) Ha (oHe
HU3KOM TMJIOTHOCTH camoil omyxoyid. Omyxojib O IJIOTHOCTH MOXKET He
OTIIMYATBhCS OT OKpY’Karolled Mo3roBod TkaHu. OTeK, 3axBaTbIBalOIIUNA Oenoe
BEIIECTBO MO3ra, XapaKTEePU3YyeTCs 30HOM TOHMKEHHOW IUIOTHOCTH BOKPYT
OITYXOJIH.

KI' u MPT koumpacmnas  OLEHUBACT W3MEHEHUE  IUIOTHOCTH
(uaTeHcuBHOCTH MP-curnana) omyxoJsel mocie KOHTpacThpoBaHusi. boraro
BACKYJISIPU30BAHHBIEC OIMYXO0JIM MHTEHCUBHO HAKAILJIMBAIOT KOHTPACTHOE BEIIECTBO.

[IOT: 310Ka4yeCTBEHHBIE OIyXOJW XapaKTEPU3YIOTCS  MOBBIILIEHHBIM
HakoruieHneM P®II no cpaBHEHMIO ¢ HOPMAIIBHOW TKaHBIO.

Llepebpanvuas aneuocpagus: TpU3HAKU OMYyXOJE€H TOJOBHOTO  MO3ra
paszensitorcst Ha oOmue u MecTHble. K MEeCTHBIM aHTHOrpaUYecKuM MpU3HaAKaM
OTHOCAT: COOCTBEHHYIO COCYJMCTYIO CETh OITyXOJIM; HallM4ue COCY/IOB,
JPEHUPYIOMUX OmyXoib. K 00muM aHruorpa@uyeckuM MpU3HAKaM OMyXoJieh
OTHOCATCA TUIAPO(PHUIIbHAST Pa3BEPHYTOCTh COCYIOB MO3Tra M CMEIICHUE TepeaHeH
MO3TOBOM apTEPUU B MIPOTUBOIIOIOKHYIO CTOPOHY.

Kpanuoepagus:

a) MECTHBIE NIPsIMbIE U3MEHEHUS (OOBI3BECTBIICHUE OMYXOJIN);

0) MECTHbIE KOCBEHHbIC HM3MEHEHUS, OOYCIOBJIECHHBIC HEMOCPEICTBEHHBIM

BJIMSTHUEM OIyXOJIU Ha KOCTU Yepena;

B) 0OllKe U3MEHEHHUS, O0YCIOBJICHHBIE BHYTPUUEPETHON TUIIEPTEH3UEH.

K mpsiMbIM MEeCTHBIM IIPU3HAKAM OTHOCHUTCSI OOBI3BECTBIIEHUE CAMOM OMYXOJIH.
OObI3BECTBIIEHHE B  MEHUHTMOMax Ha  KpaHUOTpaMMax  IpeACTaBJICHbI
pa3HoOoOpa3Ho: MO0 B BHUJE MEJIKO3EPHUCTHIX TEHEW, KOHIJIOMEpPATOB, JHOO
MOJIOCOK C TOYEUHBIMHU BKPAIUICHUSIMH, JIUOO aMOp(HON 00JaKOBUIHONW TEHBIO,
PEIKO OTMEUAETCs ToJTHAsL OCCU(UKAITUS OITYXOJIH.

[Ipu rnmomax Taxke HaOMIOMAeTCs pa3HbIi TUN OObI3BeCTBIICHUN. Jljis
OJIUTOJICHPOTIMOM XapaKTEPHO OOBI3BECTBICHUE B BHJIC JIMHEHHBIX U aMOP(PHBIX
TEHEeW; TUHEHHOCTh O0BSICHAETCS OOBI3BECTBICHUEM COCY/IOB B ATHUX OMyXOJISIX.

K MecTHBIM KOCBEHHBIM HW3MEHEHHUSIM Ha KpaHUOIpaMMax OTHOCSTCS
TUIEPOCTO3,  CKJIEpO3,  JAECTPyKIus, arpoduss KOCTH  OT  JaBJICHHUS,
COOTBETCTBYIOIINE PACTIOJIOKEHUIO OMTYXOJIH.

OOmue (BTOPUYHBIE) — M3MEHEHUs CTPYKTYpbl, (QOpPMBI H pa3MepoB
TYpEIKOro ceajia, OOYyCJIOBJIIEHHBIE €ro ocTeornopo3oM. [lo Mepe pas3BuTus
TUIIEPTEH3UN CIIMHKA YKOPaYMBaeTCsl, OCTEOMOpPO3 PaCIpPOCTpaHSIETCS Ha JHO
TYPEIKOro ceJjia, BXOJ B CEIJIO PacHIMpseTCs, 3aJHHE OTACNbl JHA TYpPEIKOTro
ceyla W COMHKAa cmenjarorcss BHU3. Kpome Toro, oOmue mnpu3HaKu Ha
KpaHHOTpaMMaX MOTYT ONPEACNSIThCA B BHJE PACXOXKICHHUS YEPEMHBIX IIBOB,
yrayOJIeHU TaIbIIEBhIX BIABICHHM.

Jlemuenunuszupyrouwjue 3a060.1e6anus.

Jlemuenunuszayua  —  STO  TPOLECC  pa3pyllCHHUs]  HOPMAJIbHO

cOPMHPOBAHHOTO MHEJWHA, KOTOPBIH MOXXET BBI3BIBATHCS MHOMKECTBOM




pa3IMYHBIX areHTOB — HH(EKUUAMU, HUIIEMHEH, TOKCHYECKHM BO3JEHUCTBHUEM,
ayTOMMMYHHBIMH MPOIECCaMHU.

[TaTonorndyeckue U3MEHEHHUsI CBOJATCS K IPOrPECCUPYIOLIEMY Pa3pyIIECHUIO
HOPMAJIbHOTO MHUEJIMHA U MUEIMHIPOAYIUPYIOMINX OJIUTOICHIPOIIUTOB. Y YacTKU
JEMUEIUHU3AIMA ¢ TJM03a JIOKAJU3YIOTCS BOKPYT MEJKUX BeH, (opmupys
onmsamku. Bokpyr Onsimiek B ocTpyio ¢a3zy HaOdrojgaeTcss OTeK. 3aboJieBaHHE
OpOTEKaeT C TMepuoJaMu  YXYIIIEHUH W  PEMHUCCUIl  HEBPOJOTMYECKOU
CUMIITOMAaTUKHU WJIH 7K€ OHA IOCTOSIHHO IIPOTPECCHPYET.

MPT: oyaru AeMHETUHU3ALUN TUIIEPUHTEHCUBHBI Ha T2-u300paxenusx. Ha
TI-BU Bugno numbs 20% oyaroB, KOTOPBIE OTPAXKAIOT IOJHOE pa3pylIeHUE
MuenuHa. Pa3smep owaroB wame g0 S5 MM, HWHOTJAa OHHM CJIMBAKOTCI U
yBEIMYMBAIOTCA B pa3Mepax. Jlokanuszanus — 0enoe BEmEeCTBO FOJIOBHOIO MO3ra.
bisitku 00BIYHO pacIonararTcs NapaBeHTPUKYJIISIPHO.

IIpu3HaKOM aKTUBHOCTHM IIpOLECCA SIBISIETCS YMEpPEHHOe ycuieHue MP-
CUTHaja OT 04YaroB: y3JI0BOE€ OJHOPOJHOE YCUJICHUE YKa3bIBAE€T HA HOBYIO OJIAIIKY,
a YCWJICHHE CUTHAJIA B BUJIE «KOJIbLIa» O3HAYAET PEAKTHUBALIUIO CTApO OJISAILIKY.

KT: npoueccbl  I€MHEIMHU3ALMM  CONPOBOXKIAIOTCA  CHUIKECHUEM
PEHTI€HOBCKOM IJIOTHOCTH BCJIECTBUE M30BITOUHOM TMApaTali MaTOJIOIMYECKU
W3MEHEHHBIX TKaHel. JleMuenuHu3auus 4YacTO 3aKaHYMBACTCA BBIPAKEHHOMN
aTpoduei.

AucyupKynamopuasn snyeghpanonamusi.

KT, MPT: w™enkue oO4aru THUIEPUHTECHCUBHOIO CHTHajla Ha 12-
U300pAKEHUSIX W TOHWKEHHOM IUIOTHOCTH Ha KOMIIBIOTEPHBIX TOMOI'PaMMaX,
JIOKAMU3YIOUIMECS B MEPUBEHTPUKYISIPHBIX OTJEIaX TOJOBHOTO MO3ra, pexe — B
O0azaibHBIX  TaHrausx. KpoMme  Toro, mpH3HAKaMH  JUCHUPKYISTOPHON
sHUE(damonaTu SIBISETCS BBIABICHHUE pA3JIMYHOM CTENEHH aTpo(UyYecKHx
WU3MEHEHUN TOJOBHOIO MO3Ta B BHUJE PACIIMPEHUS KEITYIJOYKOBOW CHCTEMBI U
cyOapaxHOUJaTbHbBIX IPOCTPAHCTB C M30BITOYHBIM CKOIUJIEHUEM
1epeOPOCTMHAIBLHOMN YKUIKOCTH.

Hwemuueckuit uncynom (ungpapkm mo3sza).

Hwemuueckuti uncynom — 30Ha HEKpo3a, 00pa30BaBLIAsICS BCIEACTBHE
CTOMKHMX HapylIeHW{ MeTaboiu3Ma B HEBPOHAIBHBIX U TJIMAIBHBIX CTPYKTYpaXx,
BCJIEZICTBHE HEJOCTATOYHOTO KPOBOCHAOKEHHUS, TpoMOO3a Wi SMOOJIMH apTepuit
Mmo3sra (puc.3a).

KT: B ocTpoii cTaguu npoiecchl UIEMUU, HEKPO3a U 0OT€Ka MO3rOBOM TKaHU
XapaKTEPU3YIOTCS 30HaAMU MOHUKEHHOM TIIOTHOCTH.

KT-aneuoepagus mNO3BONSIET OLIGHUTh COCTOSIHUE COCYIOB (IIPOCBET U
COCTOSIHUE CTEHOK), (puc. 30).




Puc.3.(a,6)

a. KT romoBHOro Mo3ra ¢
UIIEMUYECKUM  HHCYJIbTOM B
Oacceline JIEBOM CpenHen
MO3TOBOM apTepuu (ouar
TUNOJEHCUBHOM  IJIOTHOCTH B
JIEBBIX TEMEHHOM M BHCOYHOM
JIOJISIX ¥ B 00JIaCTH TTOJKOPKOBBIX
SJIep CJIEBA).

6. Awnruorpadus TOoro - xKe
nanueHTa (KpUTUYECKMH CTEHO3
JEBOM  BHYTPEHHEH  COHHOH
aprepuy, IIPUBE LN K
UIIEMUYECKOMI UHCYIBTY).

MPT uamusenasa: o4daroBoe ycuwieHne curHaia Ha T2-BU. 3ona
TUNIEPUHTEHCUBHOCTH HWMEET TEHACHLIMIO K YBEIMYEHHUIO, YTO OTpakaer
pacuMpeHnue 30Hbl HH(pApKTA.

MP-aneuocpaghus: nojiHasg 3aKymnopKa cOCyAa WM CHUKEHHUE KPOBOTOKA B
MOPa’KEHHOM COCYJE.

MP-oupdyzua u MP-nepgy3us — camble paHHHE U3MEHEHUS, OTPAXKAIOIINE
Pa3BUTHE UIIEMUYECKOTO IPOLECCa B TOJIOBHOM MO3re. XapaKTepHO MOBBIIICHUE
MP-curnana u cHwkenue u kodhduimenta auddys3un, a TakKe yBEIUYCHUE
CpEIIHEr0 BPEMEHM TPaHCIOPTa M MHUKAa KOHTPACTHOTO BEIIECTBA MO CPABHEHUIO C
MIPOTUBOIIOJIOKHBIM MOJYIIAPHUEM TOJIOBHOTO MO3ra.

Buympumo3szoevie Kpogouznuanus

CroHTaHHOE BHYTPHMO3TOBOE KpPOBOMBIMSHHUE MOXKET Pa3BUBATHCS MPU
apTepuaIbHOM THNEPTEH3UH, pa3pblBE apTepHUATbHONM aHEBPU3MBI WM apTEPUO-
BeHO3HOM  Manbopmanuu. KpoBousnusHuss MOryT  HaOdOgaThCs — MpU
UIIEMUYECKUX UHCYJIBTaX, OMYyXOJISIX UM METacTa3ax.

Buszyanuzanus BHyTPUMO3rOBOI0 KPOBOU3IIUSIHUS B 3aBUCUMOCTH OT CTaIUU
npouecca paznumyHa npu KT wu MPT. Csexee KpOBOM3IHMSHUE JIyYlle
Bu3yanusupyetcss npu KT, B mogocTpoli ctaauu M CTaaud OpraHU3alUd — TIPU
MPT.

KT: cBexee xkpoBousnusiHue (puc.4)  XapakTepu3yeTrcs  BBICOKOU
mw1oTHOCTHIO (60-80 HU).

MPT: B mnepBble CyTKM IMArHOCTHUKA KPOBOMBJMSHUS € nomoumpro MPT
3aTpy/lIHEHa, TaK KaK CUTH&I OT KPOBHM W3OMHTCHCHBEH TaKOBOMY OT
OKpyXkartoiero 6emnoro BemiectBa u Ha T1-, u Ha T2-ToMorpamMmax. 3To CBS3aHO C
TEM, YTO OKCUTEMOIJIOONH He 001a/1aeT mapaMarHUTHBIMH CBOHCTBaMHU.




B octpoit cramuu (mo 2 cyrok) rematoma Ha T1-BU Beirmsaur
W30MHTEHCUBHOM, a Ha T2 — ¢ HU3KUM CHUTHAJIOM, MO3TOMY B OCTPOM MEPHOJIE
KpoBomznusiHua npennoururensbiee KT, mpu KoTopod cBexass remMaroMa MMEeT
MOBBIIICHHBIE ICHCUTOMETPUYECKUE MTOKA3aTEIIH.

Puc.4. KT ronoBHOro  Mmo3ra.
I'emopparnueckuii HWHCYJIBT,
KPOBOU3JIMSHUE B JIEBYI0 BUCOUYHYIO
00J1aCTb.

Nudexunonnpie 3a00/1eBAaHUA
Bo30yaurenu: 6akTepuun, BUPYChl, TPOCTEUIIHE.

Abcuyeccot 201081020 M0o32a

KT: oxpyrioe win oBaJIbHOE MaTOJOTHYECKOe 00pa30BaHHUE MOHMKEHHOU
TUIOTHOCTHU C U30JICHCHOM KaIlCyJIOM.

MPT: na T1-BU nomocte abcriecca rumo-, MO0 W30MHTCHCUBHAS, KarcyJja
TUIIEPUHTEHCUBHA, Ha T2 — a0ciiecc TUMepUuHTEHCUBHBIMN.

KT, MPT xonmpacmnas. OTYETINBOE YCUIICHUE KaICyJIon abclecca.
MeEHUHTUTHI

KT, MPT: nenTOMEHUHT€aJIbHOE YCUJIEHUE U COMYTCTBYIOIIEE BOBJIICUCHUE B
MPOILIECC TOJOBHOTO MO3ra.

Dnueghanumot

KT: uamenenus He cneuurduunsl. [Ipu repnecHoM 3HIIEDaTUTE MOTYT OBITh
BBISIBJICHBI MEJIKUE KPOBOU3JIMSHUS.

MPT: necnenuduyeckue oyaru noswiienuss MP-curnana na T2.
TyGepkyne3nblii 3HLEDATUT XapakTepu3yeTcss HaludueM abCleccoB, TpaHyJIeM
WIN BbIsIBJIeHHEM MuinapHou ¢opmbl. [loBeimaer 3¢(heKTUBHOCTh THArHOCTUKU
KOHTPAaCTHOE YCUJICHHE.



Imnuemut

KT, MPT: nanu4ue CKOIUIGHHM (THOSI) B CyOAypajgbHOM U AMHUIYyPATIHHOM
MIPOCTPAHCTBAX. Omnuema SABJISIETCS CJIEICTBUEM pacrpoCTpaHEHHUs
MH(EKIIMOHHOTO MpoIlecca U3 OKOJIOHOCOBBIX Ma3yX.

[Tapa3urtapHsbie 3a00eBaHus (IUCTUIIUPKO3, SXMHOKOKKO3, TOKCOILIa3MO03)

KT, MPT: 1upu UUCTUIMPKO3€ BBIABISIOTCS BHYTPUMO3TOBBIE U
MEHUHTHAIbHBIE KHUCTHI, cojepkaume Kanbluukarel. I[lpu TOKCoOMmIa3mMo3e
OTIPECIIAIOTCS MHOKECTBEHHBIE MEJIKHE Y3€JKH B 0a3allbHbIX TaHTIUSIX MO3Ta, B
OOJBIINX MOTYLIAPHSIX.

IHoBpexaeHus roJJOBHOr0 M0O3ra
Compsacenue

Ilpu xomnvblomepHoU U MacHUmMHO-PE30HAHCHOU moMozpaduu TPU3HAKOB
n3meHnenus mwiotHocTu (KT) wimn marencuBHoctu MP-curnana (MPT) mo3rosoi
TKaHU, KaK IMpPaBWIO, HE BbIIBISAETCA. Pa3Mmepnl KEITyAOYKOBOM CHUCTEMBI U
LHUCTEPH OCHOBAHUs MO3ra HE M3MEHEHbl. BMecTe ¢ TeM B OTIENBHBIX CIIydyasX
MOXET  HaOMoJaTbcsi W JIOKAJIbHOE  paclidpeHue  0aszalbHBIX WU
KOHBEKCUTAJIBHBIX  cy0apaxHoOuJanbHEBIXx Oopo3n g0  8-15 wMm, 4TO
CBUJIETEIBCTBYET OO0 OCTPOM HApYUICHUH [HUPKYJISIUKA  CIIMHHOMO3TOBOM
YKUJKOCTHU B TIOJIF000I0YEYHBIX MPOCTPAHCTBAX.

Ywuo

IIpu KT ymu0Obl TOJOBHOTO MO3Tra MOTYT OTOOpaXXaThCsl 04araMmu pa3jindyHON
IUTOTHOCTH, KaK IMOBBIMICHHOW (pHC. 5), Tak MOHM)KCHHON M CMEIIAaHHOW, a npu
MPT — wu3MmeHeHMEeM WHTEHCMBHOCTH MP-curnama pasmuunoil crenenu. Ha
KpaHHorpaMMax MpH yimurbdax roJJOBHOTO MO3ra MOTYT OBITh BBISIBJICHBI PA3JIMUHbIC
nepesioMsl uepena. Aneuoepaguuecku ymuodbl TOJIOBHOTO MO3ra XapakTEePU3YIOTCS
pa3IUYHBIMH BUJIAMU JUCIOKAIMA MAaruCTPalbHBIX COCYIOB.

Puc. 5. KT rosoBHoro mosra. Ymu0 TroJIOBHOIO
MO3ra  TSDKEJIOM  CTENEHU, BHYTPUMO3TOBBIE
reMaToMbl 00enx JIOOHBIX JONIEH.

Coaenenue
Hanbonee yacTeIMu IpUYMHAMH CJIABJICHHUS TOJIOBHOT'O MO3Ta IIPH 3aKPBITOM
YEpPENHO-MO3TOBOM TpaBME SIBJISIFOTCS BHYTPUUYEPEIHbIE TE€MATOMBI U THIPOMBI.
Pexxe HaOmromaroTcsi  CHABIICHHE  KOCTHBIMM — OTJIOMKaMH M Pa3BUTHC
TPaBMaTHYECKOTO OTEKa T'OJIOBHOTO MO3ra.



Kpannorpaduyeckas JIMarHOCTHKA BHYTPUYEPEITHBIX reMaToM
OCHOBBIBAETCS Ha BBISBICHUM KOCBEHHBIX PEHTICHOJOTMYECKUX Mpu3HAKOB. K
TUM TMPU3HAKAM TMPEXJE BCEr0 OTHOCUTCA CMElIeHHEe (U3HOIOTUYECKUX
OOBI3BECTBIJICHH, B IEPBYIO OYEPE/Ib HTUIIKOBUHOM JKEIE3bI.

Anuodypanvhovle cemamomol

Bo3HukaroT npu nepenomMax KocTel uepena ¢ moBpexkaeHuEM 00010YEYHBIX
apTepui, pexe — IUIUIONYECKHX BEH, BEHO3HBIX CHHYCOB WJIM IMaXHOHOBBIX
rpaHyJIALUN.

KT u MPT: nBOSIKOBBINYKJIAs, IUIOCKOBBIMYKJAs WIIH, TOPA3/I0 PEXKE,
CEepHOBUHOM 30HBI M3MeHEeHHOH MIO0THOCTH (rpu KT) u MP-curnana (mpu MPT),
npHiIexKaas K cBoay uepena (puc.6).

[TaTorHOMOHWYHBIC TIPU3HAKH: CMEIIEHUE TPAHUIIBI MEXTY OCIBIM U CEPhIM
BEILIECTBAMH MO3ra (B OTCYTCTBHE OT€Ka) U OTTECHEHHE MO3ra OT BHYTPEHHETO
JUCTKAa TBEPJIOM MO3roBOM OOOJIOYKM Yy KpaeB TE€MAaTOMBbI, MPUMBIKAIONINX K
koctsiMm yepena. [Ipu KT ocTpbie sanuaypanbHble reMaToMbl UMEIOT, KaK MPaBHUIIO,
MOBBINICHHYIO TUIOTHOCTh. [lOHMKEHHasi MJIOTHOCTh XapaKTepHa [JIsi TeMaToM,
COJIEpKAINX CBEXYH HECBEPHYBIIIYIOCS KPOBb.

Llepebpanvuas anecuocpagusa: OTTECHEHHUE COCYJIOB, PACIOIOKEHHBIX Ha
BBINTYKJIOM MTOBEPXHOCTH TMOJYIIAPHUS FOJIOBHOTO MO3ra OT MPHUJIEKAIIETO y4acTKa
BHYTPEHHEHI TOBEPXHOCTH depenma ¢ 00pa3oBaHUEM OEccOCyIUCTOM 30HBI
(CUMITTOM KaiiMbI).

Puc. 6. KT ronoBHoro mo3ra. Ocrpas sanuaypaibHas
reMaTroma B JIEBOHM 3aThLIOYHOM 00JIaCTH C
JUCIIOKAllMeN TOJIOBHOTO MO3Ta U €r0 CAABIECHUEM.

Cyb6oypansnsie cemamomol

[Ipn 3akpbITOl 4YepenHO-MO3rOoBOM TpaBMe CyOaypajbHble T'€MaTOMBbI
BO3HMKAIOT Yallle BCEro MpPU pa3pbiBE MHAIBHBIX COCYJOB M BEH, BIAJAIOIIUX B
CHUHYCBHI MO3ra.

KT, MPT: o4daru BBIIIYKJIOBOTHYTOM (THOJMYJyHHOU) (OpMBI C HEPOBHOM
BHYTPEHHE MOBEPXHOCTHIO, TMOBTOPSIOLICHCS CBOMMHU OYEPTAHUSIMHU pPeEbed
MO3ra B 30H€ KPOBOM3IHUSHUSA. BaxuHbiMu AuddepeHnnaibHo-IuarHoCTHYeCKUMU
IpU3HAKAMU OCTPBIX CYOAypajbHBIX I€MaTOM SIBJISIOTCS 3HAUMTENbHAS IUIOIIAIb
KPOBOUBIIUSHUSA, OCTpPhIE Kpas TeMaTOMbl, TEHAEHLHUS K pPACIPOCTPAHEHUIO B
O6opo3apl W cyOapaxHOWIAIbHBIC IIEIH, OTCYTCTBHE CHUMIITOMOB CMEIICHHS




TPAaHUIBI MEXKTY O€lnbIM W CEPhIM BEIIECTBOM, a TaK)K€ OTTECHEHHWE MO3ra OT
BHYTPEHHETO JIUCTKA TBepJoi M0o3roBoi 00o0souku. [Ipu KT mi1oTHOCTE OCTphIX
CyOaypalibHbIX T€MAaTOM HaXoauTCs B mpeaenax +65 +73 HU (puc. 7).

Llepebpanvuas aneuocpagus. O6eccocynucTas 30HA, CMEIIEHHUE TMepeaHeit
MO3rOBOM  apTepud B  TMPOTHUBOIIOJIOXKHYIO  CTOPOHY.  BBIpaXeHHOCTH
JUCIIOKAIIMOHHBIX M3MEHEHHMH COCYZOB 3aBHUCHUT OT OO0BEMa, JOKaIW3aluu
TeéMaTOMBI U CPOKa, POIIEIIIETO MOCIIC TPABMBI.

Puc. 7. KT ronosuoro mo3sra. Octpas cyoaypajibHas
reMaToma B IIpaBoOi JJOOHO-TEMEHHON-BUCOYHOI 00macTu
C HCIIOKAIMel TOJIOBHOTO MO3Ta U €0 CAABICHUEM

CybapaxnouoaivHvle KpOBOU3TUAHUA

MPT: runiepyuHTeHCUBHBIN curHai Ha T2-BU.

KT: noBblllIeHHas TJIOTHOCTh WMCTEPH MO3ra W CTYCTKH KpPOBH B
cy0apaxHOUJaIbHOM MMPOCTPAHCTBE.

Buympumo3szoevie cemamomaol

KT: BeicokomnoTHbeie (+65 +75HU) omHOpoaHble ouyarm OKpYIJIOW WU
OBaJIbHOU (DOPMBI C JOCTATOYHO POBHBIMH KOHTYpamu. XapaKTEPHBIM MPU3HAKOM
ABJISIETCA HAJW4Yue BOKPYI HHUX Y3KOM TIOJOCKH ITOHWKEHHOW IIJIOTHOCTH,
OOyCJIOBJIEGHHON CKOIUIEHHEM IUIa3Mbl, OT/AEJUBILIEHCS U3 CBEpPTKa KPOBU B
IIPOLIECCE €ro PETPAKIIUU.

MPT: wu3o0pakeHHE BHYTPHUMO3TOBBIX KPOBOMZIUSHUNA HMMEET CBOU
O0COOCHHOCTH,  OO0ycioBIeHHble  cragueil  mpouecca. Octpas remaroma
W30MHTEHCUBHA C cepbIM BemiecTBOM Ha T1 u runepuHTeHcuBHa Ha T2-
Tomorpammax. B mocneayromue cytkn Ha Tl-Tromorpammax remaroma ocraercs
M30MHTEHCUBHOM IO OTHONIIEHUIO K BEIIECTBY Mo3ra, a Ha T2-TomMorpammax
TUIIEPUHTEHCUBHBIA CUTHAJI MEHSETCAd Ha HU3KuKM. B  momocTtpon craauu
OTMEYAETCS TOBBIIIEHHE WHTEHCUBHOCTM MP-curnana na TIl-tomorpammax mno
nepudeprur reMaToMbl € MOCTENEHHBIM PACIIPOCTPAHEHUEM K LICHTPY.

Llepebpanvuas aneuocpagus: cMelleHUe KPYIHBIX apTepUaIbHBIX COCYI0B
C pa3IBUTAaHHEM MX BETBEH 1 00pa3oBaHUEM MEXIYy HUMH 0€CCOCYMCTOM 30HBI.




JYUYEBAS TUATHOCTHUKA 3ABOJEBAHUM
CIIMHHOI'O MO3T'A

MeTtoab! J1y4eBoil JUATHOCTHKHU
OCHOBHBIMU METOJAMH JIy4€BOM AMATHOCTUKH B BEPTEOPOIOTHH SBIISIOTCS
MPT wu KT. DOrto oOycioBieHO TeM, 4TO [JaHHbIE METOJbl HauoboJee
UH(GOPMATUBHBI B JMATHOCTUKE MHOTUX 3a00JIeBaHUN U MOBpEXIeHUI. B cBsi3u ¢
UX PAa3BUTHEM TPAJULMOHHBIA PEHTIEHOJIOTMYECKUM METOJ OTOILIENI HAa BTOPOU
IUIaH, HO BO MHOTHUX CIIy4asiX COXPaHUJI CBOE MEPBOCTEIIEHHOE 3HAYECHUE.

PeHTIeHOKOHTPACTHbIE METOAMKH UCCIe0BAHNS JTMKBOPHBIX
NPOCTPAHCTB CIIMHHOTO MO3ra

C uenbio BBISBICHUSA U3MEHEHUN CIIMHHOTO MO3Ta U IPYTHX aHATOMHUYECKUX
CTPYKTYp TMO3BOHOYHOIO KaHajla MNOPEAJOKEH PsJ KOHTPACTHBIX METOIMK
UCCIIEIOBAHUS TUKBOPHBIX MPOCTPAHCTB CIIMHHOTO MO3Ta, BEHO3HBIX CIJICTCHUH,
AUAypanbHOM  KieTyaTku. Haubonee MmMUPOKO B HEBPOJIOTMUECKOW U
HEHPOXUPYPIHUUECKON MPAKTUKE NPUMEHSIOT nHesmonuenozpaguro (KOHTPaCTHOE
MCCJIEIOBAHNUE JIMKBOPHBIX POCTPAHCTB MO3BOHOYHOI'O KaHajla C MOMOUIBIO Ta3a)
U NO3UMUBHYI0 Muenozpaguio (BMECTO ra3za SHIAO0JIOMOATIBEHO BBOJAT KOHTPACTHBIE
BEILIECTBA — OMHHUIIAK, YJIbTPAaBUCT). B Hacrtosiee BpeMs KOHTPACTHBIE METObI
UCCIICIOBAHUSI  JIMKBOPHBIX  NPOCTPAHCTB  IMO3BOHOYHOIO  KaHajla  CTallu
HCIIOJIB30BaThCA TOPA3J0 PEXKE B CBSI3U C BHEAPEHUEM B KIIMHUYECKYIO MPAKTUKY
MPT u cnupnansnoit KT.

IIneemonuenocpagpusa. B  Hacrosmiee  BpeMs  KOHTPACTHPOBAHHUE
cy0apaxHOUJAIbHBIX MPOCTPAHCTB Ha JIIOOOM ypOBHE CIHMHHOTO MO3Ta
MIPOU3BOUTCS TTyTeM JtoMOaabHOTO BBeAeHUS 40-60 M1 KUCIOpOia WIh BO3TyXa.
Ilepen BBeneHHMEM rasa OIyCKaeTCsl I'OJOBHOW KOHEI] PEHTTEHOBCKOTO cTosia. B
3aBUCUMOCTH OT LEJIHM HCCJIENOBAHMUS U YpPOBHS Oyioka cyOapaxHOUIAIBHOTO
MIPOCTPAHCTBA, MOJJIEKAILETO UCCIEAOBAHUIO, Ta3 MepEeMEIaeTCs P U3MEHEHUN
yrila HaKJIOHa peHTT€HOBCKOIO CTOJIA.

[TneBMomnuenorpadguyeckass JUAarHOCTUKA MATOJOTMYECKUX MPOILECCOB B
MO3BOHOYHOM KaHajle OCHOBBIBAE€TCA Ha OLEHKe Jedopmaiuii, JOKaIbHBIX
CHABJICHUM WM PACHIMPEHUN TMOJMNAYTUHHBIX MPOCTPAHCTB TIPU Pa3TUUHBIX
OIMyXOJISIX CMMHHOro Mo3ra. O0nuTepanus cyO0apaxHOUAAIbHBIX MPOCTPAHCTB Ha
OTPAHUYEHHOM  YYacTKE MMEET MECTO IMpU CIUIYUBOM  ApPAXHOUIUTE.
KoHlleHTpr4eckoe CHaBlI€HHE TMOJMayTUHHBIX MPOCTPAHCTB XapPAKTEPHO IS
snuayputa. Ha mnHeBMomuenorpaMmax MOKET BBISBISITECA KAapTHUHA TMOJHOTO
Omoka cy0apaxHOMJAIBHBIX  TMPOCTPAHCTB, BBI3BAHHOTO  OMYXOJIBIO WM
BOCIAJIUTEIIbHBIM MPOLIECCOM.

B Hacrosiiiee BpeMsi 3TOT METO/ UCCIEA0BAaHUS IPUMEHSAETCS KpailHE peaKo
BBy OOJibIlIe HHMOPMATUBHOCTHU MO3UTUBHOU Muenorpaduu, ocooenno MPT u
oeckoHTpacTHOM MP-muenorpaduu.

Ho3umuenaa muenozpagpusa. B mHacTosee BpeMs g MO3UTUBHOU
Muenorpaguu  TPUMEHSIOTCS  BOJOPACTBOPUMBIE  KOHTPACTHBIE  BEIECTBA
(OMHHUIIAK, YJIBTPABHUCT), KOTOPHIE UMEIOT OOJBIINI yAENbHBIA BEC, YEM JUKBOP.




W3MeHsIs HaKJIOH PEHTT€HOBCKOIO CTOJIa, KOHTPACTHOE BEILIECTBO IMEPEMENIAIOT
KpaHUAJIbHO NIPU BBEJCHUU B KOHEUHYIO LUCTEPHY — 80CX00AWaAs Muenrocpaus.
[Ipn BBemeHuu mnpemnapara B OOJBUIYIO 3aTBUIOYHYIO IUCTEPHY U TMOIBEME
TOJIOBHOTO KOHIIA CTOJIa KOHTPACTHOE BEHIECTBO OYAET OIyCKaThCsi BHU3, YTO
Ha3BIBACTCS HUCX0OAUel Muenocpaghuetl.

[Tocne sHI0MIOMOANIBHOTO BBEACHUS KOHTPACTHOTO BEIIECTBA BBHIMOJIHSIOT
MUEJIOTpaMMBbl B TPSIMOM, OOKOBOM M KOCBIX MHpOeKIHsIX. B HOpMe IypaibHbII
MEIIOK ¥ CyOapaxHOWJAIBHBIE TPOCTPAHCTBA PACIPOCTPAHSIIOTCS 10 YPOBHS
BTOPOTO-TPETHETO KPECTIIOBBIX IMMO3BOHKOB. Ha wMwmemorpammax B OOKOBOHU
MPOEKIIMN KOHTPACTHOE BEIIECTBO OUYEPUYUBACT MEPEAHIO CTEHKY MO3BOHOYHOTO
KaHaja, Py 3TOM 3aJHUE OTIEIbl HEU3MEHEHHBIX JMCKAa HECKOJIBKO BBICTYIAIOT
K331 O OTHOIICHUIO K 3aJHUM IOBEPXHOCTAM Tel MO3BOHKOB. Ilpu 3agHem
BBITIAJICHUM JIUCKOB BBISABISIOTCS JA€(GEKThl HAMOJHEHUS MO MEPEAHEMY KOHTYPY
CTOJI0A KOHTPACTHOTO BEIECTBA HAa YPOBHE MOPAKEHHBIX JUCKOB. DMUIYPUT
XapaKTEepU3yeTCsl Yallle BCEr0 LUPKYISIPHBIM CHABJIECHUEM KOHTPACTUPOBAHHOTO
nypanbHOro Memika. [Ipu omyxoiu BeISBISIETCS 1ePEKT HANOIHEHUS WM MOTHBIN
O05I0K  cyOapaxHOMIAIBHBIX MPOCTPAHCTB (HWXKHSAA TpaHHUIA  OOBEMHOTO
oOpa3oBaHus).

PeHTreHoBCcKas KOMIbIOTEPHASA TOMOrpadus

TexHoJIOrusl CHUPaTbHOIO CKAHWPOBAHMS TO3BOJSET IMOJy4YaTh TOYHBIE

M300paKEHUs CTPYKTYp MO3BOHOYHUKA, HECMOTPS Ha PA3IUYHYIO UX CIIOCOOHOCTH
MOTJIONIATh PEHTICHOBCKHE JIydd (KO3 (UIIMEHT TOTJIONICHUsI) Ha BCEM
NpOTSKEHUU CcKaHupoBaHusl. Crolla BXOIST MATKUE TKaHU MapaBepTeOpaibHON
00J1aCTU, KOCTHBIE CTPYKTYPHhI C TPAOEKYISIPHBIM U KOPTUKAJIBHBIM CJIOSIMHU, TKaHU
MO3BOHOYHOI'O KaHaJla, BKIIIOYAIOIINUE >KUPOBYIO TKaHb, MATKOTKAHBIE CTPYKTYPbI
CIIMHHOT'O MO3ra, HEPBHBIE KOPEIIKU, IEPEOPOCTUHATIBHYIO KUJIKOCTb.
Jnst  ycunmeHus W300paXe€HUsST C  IENbI0  TOBBIICHUS JUAarHOCTHYECKOU
UH()OPMATUBHOCTH MOXET PUMEHSThCS BHYTPUBEHHOE BBEJICHUE
PEHTT€HOKOHTPACTHOTO BeElIecTBa (OMHUIIAK, YJIBTPABHUCT) (PAKIMOHHO WU
OOJIIOCHO, a TAK)KE DHIOJIOMOAJILHO.

Ha koMmnblOTEpHBIX TOMOrpaMMax IO3BOHKA XOPOIIO BHUIHBI: €ro TEJNO,
MO3BOHOYHBIN KaHaJ, OUYepTaHUsl TBEPJON MO3roBOM 000JIOYKH CIIMHHOTO MO3Ta,
CyCTaBHbIE OTPOCTKM IIO3BOHKA, OCTUCTBIA M TMONEPEYHbIE OTPOCTKHU.
Komnwloreprass toMorpadus  TO3BOJSAET  ONPEACIUTH  JIOKAIW3AIUI0 U
NPOTSHKEHHOCTh TepejioMa TO3BOHKA, HAJIMYME U JIOKAJTU3AIMI0 KOCTHBIX
¢bparMEHTOB M WX OTHOIIEHHWE K CIIMHHOMO3roBOMY KaHainy. OTYeTIMBO
MPOCJICKUBAIOTCS OCTEO(UTHI, KOCTHBIE onmyxoiu. McnonszoBanue KT mo3Bossier
BU3yaJIM3UPOBATH 3aJIHEE MPOIaOMpPOBaHNE MEKITIO3BOHOYHBIX JUCKOB. [loydyenue
M300paKEeHU CIMHHOrO Mo3ra ¢ nomouisio KT 3aTpyqHeHO BCIEACTBUE HU3KOM
WHOOPMATUBHOCTH METOJla JaXke TIOCJe BBEICHUS PEHTTCHOKOHTPACTHOTO
BEILIECTBA.

Komnviomepno-momozpaguueckan muenozpaghus
C uwenpo Jydmied BHU3yalIM3alMd CTPYKTYp IO3BOHOYHOIO KaHala
npoBogutcs KT-mmenorpadus. Ilpu »srom mmbo B oTaenenuu, JaubO
HEMOCPEACTBEHHO Ha cTojie ToMmorpada OOJIbHOMY BBINOJHSIOT JTIOMOAIBHYIO



IIYHKIIUIO, U3BJIEKAIOT 5-7 MII JIMKBOPA M B MOANAYTUHHOE ITPOCTPAHCTBO BBOISAT
TaKO€ kK€ KOJIMYECTBO HEMOHHOTO BOJIOPACTBOPUMOTO KOHTPACTHOTO BEILIECTBA.
[Tpu KT-muenorpaguueckoM uccie1oBaHUM Ha (POHE 3alI0JTHEHHBIX KOHTPACTHBIM
BEILIECTBOM IIOJANAYTUHHBIX IIPOCTPAHCTB XOPOILIO BU3YaJIU3HPYIOTCS KOHTYPBI
cMHHOTrO Mo3ra. IIpeacrasisieTcss BO3MOKHBIM OLIEHUTH BEJIMYMHY €r0 THaMeTpa,
PaCIIOJIOKEHUE B IO3BOHOYHOM KAaHAJIE, IIMPUHY IOANAyTUHHBIX IPOCTPAHCTB.

BceMm GONBHBIM BBINOJHAIOT BTOPUYHYIO PEKOHCTPYKILHUIO H300paKeHUS B
CaruTTaIbHON M (POHTAJIBHOM IUIOCKOCTSIX, MOCKOJBbKY MPH 3TOM CO3AAIOTCS
YCIOBUS IS Ty4IlIed BU3yaIn3alui AegopMaliiii mo3BOHOYHOTO KaHaia, OLEHKU
COCTOSIHUSL ITOANAYTUHHBIX IPOCTPAHCTB CIIMHHOTO MO3ra Ha IPOTSHKEHUU
MCCIIEIOBAHHBIX CETMEHTOB.

OCHOBHBIM  JIOCTOMHCTBOM 3TOH METOJMKH SBJISIETCS BO3MOXXHOCTB
ONpEENECHHUs] TMPOXOAUMOCTH CyOapaxHOUJAIBHOIO TMPOCTPAHCTBA, a TaKXKe
OLIEHKE CTENEHU CMEIICHUs CyO0apaxHOWJAIBbHOTO MPOCTPAHCTBA U CIIMHHOTO
MO3ra.

MarHuTHO-pe3oHaAHCHAA ToMorpadus

HezaBucuMoO OT TeXHMYECKHMX OCOOEHHOCTEW ammaparypbl 00sS3aTeIbHbIM
sBnsieTcss nosydyeHue T1- m T2-B3BEHIEHHBIX TOMOTPAMM OOCIEAYyEeMOro OTIena
II03BOHOYHMKA B CaruTTAIBHON IUIOCKOCTH. B panpHenIneM, B 3aBUCUMOCTH OT
BBIABJICHHOM Ha CaruTTajbHBIX Cpe3ax I[ATOJIOTUH, BBIIIOIHAIOTCA CpE3bl B
aKCUAJIbHON WA (PPOHTANBHOM MJIOCKOCTH HA YPOBHE MOPAKEHHUS.

MPT-u3o0pakeHne N03BOHOYHUKA U CIIMHHOIO0 MO3ra B HOpMe.

N3o0paxkeHre CTPYKTYp MO3BOHOYHHMKA M CIUHHOIO MO3Ta HAWIY4IIUM
oOpazom BuaHel Ha TI1-BU. Ilpm 3TOM cCnumHHOM MO3r Ha TOMOIrpaMMax B
CaruTTaJIbHOM IJIOCKOCTM HMEET OJHOPOJIHYIO BBICOKYIO HMHTEHCUBHOCTH MP-
CUTHaJla Ha (OHE TUIOWHTEHCHBHOIO CHUTHaJa OT Ccy0apaxHOUIAIBLHOTO
IPOCTPAHCTBA U CBA30YHOTO arrmapara. YeTko BU3yaJu3upyrTCS €ro KOHTYPhI U
PaCIIOJIOKEHUE B MPOCBETE MO3BOHOYHOI'0 KaHAaJa.

Ha T2-BU cnuHHOM MO3r, Tak K€ KaK KOCTHBIM MO3I T€JI MO3BOHKOB MU
CBSI30UHBIN ammapar, UMEIOT TUIOMHTEeHCUBHBIN MP-curnan. [{epebpocnuHanbHas
JKUJIKOCTh UMEET BBIPAKCHHBIN TMIIEPUHTCHCUBHBIN CUTrHal. lleHTpasnbHas yacThb
MEKIIO3BOHOYHBIX JUCKOB TAaKXE€ UMEET BbICOKMM MP-cHUrHan 1o CpaBHEHHUIO CO
CIIMHHBIM MO3TOM BCJICICTBHE OOJBIIOTO COJIEpXKaHUSI TMPOTOHOB BOJOPO/IA.
Hapyxnas 4yacte  QuOpozHoro konbla QopMupyer nepudpepruuecKyro
TUTIOMHTEHCUBHYIO 4YacTh JHMCKA. TONIIMHA CIOMHHOTO MO3ra HEOAWHAKOBAs,
HauOoJIbIIas B 00JIACTH TMOSICHUYHOTO YTOJIIICHHUS.

Ha MP-toMorpamMmmax B akCHaJIbHOM NMPOEKLMHU BUIHO, YTO CIIMHHOM MO3T
COCTOMT M3 CEpOro BEIEeCTBA, PACIOJIOKEHHOIO B cepeAuHe, U Oenoro — 1o
nepudepum.

B 3amHe# yacTu Ted MO3BOHKOB BU3YAIIU3UPYETCS] TOPU30HTAJIbHAS JIMHUSA C
TUTIOMHTEHCUBHBIM CUTHAJIOM Ha T1 u rumnep- Ha T2-B3BeMIEHHBIX U300pAKCHUSIX,
CBUJIETEIIbCTBYIOIA O HAJWYUM BE€H M BEHO3HbIX cruieteHuid (MP-curnan ot
MEJIJIEHHO TEKYIIEH KUJIKOCTH).



Ha mapacarutranbHbIX H300paX)eHUSIX BU3YAIU3UPYIOTCS JYyrOOTPOCTYATHIE
CyCTaBbl, OOpa30BaHHbIE BEPXHUM CYCTaBHbIM OTPOCTKOM BBIIIEIEKAIIETO
MIO3BOHKA M MEKIO3BOHOYHBIE OTBEPCTHS, KOTOPBIE 3aMOJHEHBl KHPOM,
UMEIOIIUM TUNEPUHTEHCUBHBIM curHai. Ha ¢one »3Toro curHama yeTko
BU3YAIIM3UPYETC CIHUHHOMO3TOBOW HEPB, BBIXOISIIMN YEpe3 MEKIIO3BOHKOBOE
OTBEPCTHE.

Ha akcuanpabix MP-TOMOrpamMmMax 4eTKO BU3YaJIU3HPYETCS COIEPKUMOE
JypajJbHOTO MEIIKAa U OKPYXAIOLIKE €ro CTPYKTYpbl. OTYETIMBO MPOCIEKUBACTCA
MEKIMO3BOHOYHBIN kaHall. Ha ¢oHe spkoro curxama ot *upa, pacroyioKeHHOTO B
MEKII03BOHOYHBIX OTBEPCTHUAX, YETKO BU3YAUIU3UPYIOTCS KOPEIIKH.

beckonmpacmuaa MP-muenozpagpusa — MeTo1MKa BU3yaIU3aluU CTPYKTYP
MO3BOHOYHOI'O0 KaHana 0Oe3 BBEJEHHsS KOHTPACTHOTO BEIECTBAa, OCHOBaHHas Ha
ITOJIyYEHUH CUTHAJIA OT CIIMHHOMO3TOBOM >KMJKOCTH, KOTJA CUTHAJI OT KOCTHBIX
CTPYKTYP M MSTKUX TKaHEH NOJIaBIIAETCS.

Ha MP-muenorpamMmax 4eTKO BU3YAIM3UPYETCS AYPAIbHBIA MEIIOK C €T0
coaepkuMbiM. OCHOBHBIMM TMOKa3aHUsIMH s poBeneHuss MP-muenorpadun
SBIIAIOTCS TATOJIOTMYECKUE COCTOSIHUSI, BBI3BIBAIOIINE KOMIPECCUIO, NehOopMaLnio
U e(EeKThl HAMOJIHEHUSI 1yPaJIbHOTO MEIIKa U cy0apaXxHOHUIaIbHBIX IPOCTPAHCTB.
K Takum COCTOSIHUSAM OTHOCATCA TI'PBDKM MEKIIO3BOHOYHBIX JHMCKOB, 3KCTpa- U
UHTPaMENYJUIPHBIE OITyXOJIM, TPAaBMaTUYECKUE IOBPEKICHUS INO3BOHOYHHMKA M
CIIMHHOTO MO3ra.

PaIHOHYKJIMIHBIA METOJ

JUisi  paguoOHYKIMJIHBIX HCCIEAOBaHUI MO3BOHOYHMKA HCIOJIB3YIOTCS
panuodapmipenapatbl Ha OcCHOBe TexHerus (99m Tc). DTo 00yCIOBICHO
OTHOCHUTEJNIBHO HU3KOM JIy4eBOM HArpy3KOW, BBICOKHM KAady€CTBOM I10JIYy4YaeMbIX
U300pakeHui, BBICOKOM HH(OPMATUBHOCTBIO  MCCIEAOBAaHUA, a  TaKkKe
BO3MOYKHOCTBIO TPOBEIEHUS HCCIEIOBAaHMN B auHamuke. K HUM OTHOcATCS:
nupdoTex u TexHepop, MedeHHbIe TexHereM (99m Tc).

CuuHTturpaguss OpPOBOAUTCS Ha  JBYXJCTEKTOPHOM  ramma-kamepe,
MO3BOJIAOIEH MOJTy4yaTh OAHOBPEMEHHO JIBE MPOEKIIMU U300pakeHUH (MepeHIO0
M 3aJHIOK0), 4Yepe3 TpPU 4Yaca MOcCiI€e  BHYTPUBEHHOIO  BBEACHMS
paanodapmmnpenapata B g03e 500 Mbk.

O®OKT npoBomurcss ¢ MOCHEAYIOIIMM TMOCTPOEHHEM  TPEXMEPHBIX
PEKOHCTPYKLIMH.

[lokazaHusiMu K  OPUMEHEHUIO  PAAUOHYKIUIHON  CHUHTUTpaduu
MO3BOHOYHHMKA M CKEJIeTa SBJSIOTCS IEPBUYHBIE METACTATHUYECKUE OITyXOJH,
CUCTEMHBIE TMOPaXXEHHUsI W BOCHAJIUTENbHbIE 3a00yieBaHUs. PaaMoOHyKIUAHYIO
CUMHTUTPA(QUIO CUMTAIOT JYYIIMM METOJIOM CKPUHUHIOBOI'O HCCJIEIOBAHMS
OOJBHBIX MPH MOAO3PEHNN Ha METACTa3bl TIO3BOHOYHHUKA.

JlvueBasi ceMHuOTHKA 3200 1€BaAHN CIIMHHOTO MO3ra,
ONMYXO0JIH CHHHHOT0 MO3Tra

[1o OTHOWIEHNIO K CHUHHOMY MO3TY OITYXOJIM MOAPA3AEIIA0T HA JBE IPYIIIIbI:



1) uHTpaMenyJUIIpHBIE, PACIIONOKEHHBIE BHYTPH BEIIECTBA CTUHHOTO MO3Ta;
2) 3KCTpaMenyJUISIpHBIC, PACTYIIHE BHE CIIMHHOIO MO3Ta M €r0 KOPEIIKOB.
Hnmpamedynnapnule onyxonu

MPT: naubonee MHGOPMATUBHBIM METO]I B OTIPEACICHUN WHTPaMeAay UISIPHBIX
omyxoneil. MPT-nmuarHocTika OCHOBaHa Ha BBISIBJICHUH MAaTOJIOTMYECKHUX
oOpa3oBaHUl pa3ITUYHON MHTEHCUBHOCTH MP-curHama B nmpocBeTe MO3BOHOUYHOTO
kaHana. MPT mo3BoJisieT yCTaHOBUTh UCTUHHBIE TPAHUIIBI U PACIIPOCTPAHEHHOCTD
onyxoJyiei. MPT-auarnoctnka oOCHOBaHa Ha BBISBICHUHA MNATOJIOTHYECKHUX
oOpa3oBaHU Pa3IUYHON WHTEHCUBHOCTH MP-cuUTHama B MPOCBETE MO3BOHOYHOTO
ka”Hana. MPT mo3BossieT yCTaHOBUTh HCTUHHBIE TPAHUILBI U PACIIPOCTPAHEHHOCTD
OINyXOJIEW CIMHHOTO MO3ra: Ha TOMOTPaMMax B CaruTTalbHONW U (PPOHTAIBHOM
(KOpOHAIBHOM) IUIOCKOCTSAX BHU3YAJU3HPYIOTCA BEPXHUA M HWKHHUH TOJIIOC
onyxoJieii. IlepenHe-3zagHee pacnpoOCTpaHEHUE OIMYXOJW JIy4ll€ BHJIHO Ha
TOMOIpaMMax B aKCHAaJIbHON WJIH CaruTTAJIbHOMN IIJIOCKOCTSIX.

NHTpamenysuisipHble  ONYXOJM  INPAKTHYECKH  BCETJAa  CONPOBOXKIAIOTCS
yBEJIMYEHUEM 00BbEMa CIMHHOTO MO3ra U NMepu(OKanbHBIM OTEKOM. YBEJIUYECHUE
IONIEPEYHOI0 pa3Mepa CIIMHHOTO MO3ra B 30HE OOBEMHOrO IMPOLECCa BBI3BIBAIOT
CyxeHue wid OJjokaxy cybapaxHOMJadbHOro mpocTpaHcTBa. Omnyxosb
nposiBisieTcsl B Buae ycuienuss MP-curnana na T2-tromorpammax, Ha T1 — oHa
MOKET OBbITh HE BHJHA H3-3a OJUHAKOBOW HHTEHcUBHOCTH MP-curnama c
HOPMAJIbHOM TKaHbIO CIHMHHOIO Mo3ra JIM0O HMETh cJabdoe CHUXKEHUE
MHTEHCUBHOCTU MP-curnana.

KT namusnas: manonnpopMaTiBHA, TaK KaK B OOJIBIIMHCTBE CIy4aeB TPYAHO
i pepeHInpoBaTh U30ACHCHYIO TKaHb OMYXO0JI OT CHMHHOTO MO3Ta.

KT xoumpacmuas, KT-wuenocpagus: KOHTPACTHOE BEIIECTBO OUYEPUMBACT
I'PAHULBI OITYXOJIH.

Cnunanvhas aneuocpaghus: BBISBISETCS 00rato BacKyJIIPU30BaHHBIN y3e
OITYXOJIY C KPYITHBIMU ITPUBOJSIIIIUMH APTEPUSIMHU.

llozumuenas muenocpagus: XapakTepHO YTOJIIEHHE CIMHHOIO MO3ra B
o0JacTh OMyXOJIM, PACIPOCTPAaHEHHE KOHTPACTHOI'O BEIECTBA B BHJE TOHKHUX
M0JIOC BOKPYT' YTOJIIIEHHOT'O CIIMHHOTO MO3Ta; MpHU OOJBIIMX pa3Mepax OMyXOJH
MO>KET HaOJI0JaThCs MOJIHAsI OJI0Kaa Cy0apaXxHOUAAIBHOTO MMPOCTPAHCTBA.

Cnonounoepagus: ne napopmaTuBHA.

IkcmpamedynnapHvle onyxonu

XapakTepHBIM IIPU3HAKOM 3TOU IPYIIIIBI OIYXOJIEH SBJISAETCS HE YTOJIICHUE,
a ClaBJICHHE CIMHHOTO MoO3ra C pacllMpeHueM CcyOapaxHOUJAIbHOTO
IIPOCTPAHCTBA BBIILIE U HUKE OIYyXOJIH.

MPT: HauoOoJee MH(pOpMaTUBHBIN METOL JUAarHOCTUKH
DKCTPAMEAYJUISIPHBIX onyXojel. [[pumMeHeHre METOIMKN KOHTPACTHOTO YCUIIEHUS
3HAYUTEJIBHO TMOBBIIIAECT YYBCTBUTENIBHOCTh MeToaa. [Ipm MPT xapakrtephsi:
HAJIMYKME Y3JIOBOTO O00pa3oBaHUsT B JAypalbHOM Memke, naedopmarus
cy0apaxHOUJAIBHOTO MPOCTPAHCTBA, ACCUMETPHS IMOJIOKEHUS CIIMHHOTO MO3ra B
ITI03BOHOYHOM KaHaJI€ U €T0 CAABJICHHUE.




MPT xouwmpacmnas: ONyXOJIA HAKAIUIMBAIOT KOHTPACTHOE BEIIECTBO, YTO
3HAQUUTENBHO YJIY4YIIACT BU3YAJIHM3ALUI0 CTPYKTYpbl OIYXOJIEBOTO y3la |
pacnpocTpaHEeHHOCTH HOBOOOpa30BaHMUSI.

MP-muenoepagpuss  TO3BOJIIET  OIEHUTH  COCTOSIHUE  AYpajabHOTO
MPOCTPAHCTBA: HAIMYUE CYXEHUS WA OJOKaJbl €ro, JOKaIU3alUI0 U pa3sMepbl
OITYXOJIH.

BoisiBnenue npu MPT MHOXKECTBEHHBIX Y3JIOB, PACIIOIOKEHHBIX KaK BHYTPH
MO3BOHOYHOI'O KaHaJa, TaK U BHE €0, MOXKET SIBJIATHCS MPU3HAKOM, XapaKTEPHBIM
s HeripodubdpomaTosa (6one3np PeknnHraysena).

KT namusnas onpenensier yzmooe mioTHoe (35-45 HU) obGpasoBanue B
JTypaJIbHOM MEIIKEe, KaJblIMHATBI B OIMYXOJU, U3MEHEHUE KOCTHOW CTPYKTYpbI
CTEHOK IO3BOHOYHOI'O KaHalla B BHJE CKIEpO3a, THIEPOCTO3a, IECTPYKLUH,
aTpouu.

KT xonmpacmnas BbIABISIET TOBBIIIEHUE ITIOTHOCTH B OITyXOJIH.

KT-muenocpagus mo3BONSET YTOUHUTH CHABICHUE CIHUHHOTO MO3Ta C
COOTBETCTBYIOIIUM paCIIMPEHHEM CyOapaxHOMUJIAJbLHOTO MPOCTPAHCTBA BBIIIE U
Hwke onyxoiu. Ha KT-Muenmorpammax 3TH OMyXOJH BU3YJIU3UPYIOTCA KaK 30HA
nedexkTa HaMoJMHEHHUS IypallbHOTO MEIIKa, TaKKe BbIABIACTCS AedopMaius u
OTTECHEHHE CIIMHHOTO MO3ra 00beMHBIM 00pPa30BAHHUEM.

Llo3umusnas muenozpagus: YYaCTKH nedekra HaIlOJTHEHUS
cy0apaxHOMJAIbHOTO MPOCTPAHCTBA CIIMHHOITO MO3ra CO CMEIICHHEM U
CIaBJICHHEM CIMHHOTO MO3Ta.

Cnondunocpagus: cuMONTOMbl arpoduu OT JAaBICHUS — YBEJIUYCHUE
(GpOHTANBHOTO AMAaMETpa MO3BOHOYHOIO KaHala 3a cyeT aTpouu KOpHEH ayr
(cumnitoM  OnbcOepra-Jlaiika);  ykopodeHHWE  KOPHS  JyT'H;  paclUIupeHue
MEXIO3BOHOYHOTO  OTBEPCTHS,  yIiyOslieHHe  (SKCKaBalMs)  JOpPCaJbHBIX
ITIOBEPXHOCTEMN TEJI II03BOHKOB.

Jemuenunusupyrouwue 3a00.1e6anus

W3 Bcex neMHENMHU3UPYIONUX 3a00JIeBaHU HanboJee 4acTo BCTpEYaeTCs
paccessHHBIN ckiiepo3. B ocTpoit cramum 3a0oJfieBaHMS  OMPENETSIOTCS  BCE
AJIEMEHTHI BOCMAJICHUS U JIETEHEPALIUH.

[IprOpUTETHBIM METOJOM JIy4eBOM AuarHoctuku ssisgercs MPT, xors
ouaru JeMUETUHU3aMK MOTYT ObITh BbIsBIeHbl U Tipu KT, HO TOopasmo xyxe.
[Ipouiecchl  AEMHUENMHM3ALMU  COMPOBOXKIAIOTCS CHUKEHUEM PEHTTEHOBCKOM
IJIOTHOCTH BCJICICTBUE WM30BITOYHOM THIpaTallid TMATOJOTHYECKH W3MEHEHHBIX
TKaHEMN.

KT: | tTun — ouaroBoe cHmxenue mioTHoctu (0-15 HU) Oe3 nakoruenus
KOHTpacTHOTro BemiecTBa; || TUI — M30MI0THBIE OYark HaKarIMBalOT KOHTPACTHOE
BEILECTBO, HO YCWJICHHE Yallle BCEro OTCpoueHHOoe, B cBs3u ¢ yem KT cremyer
npoBoauTh He panHee 10-25 wMuHYT TmOCI€ BHYTPUBEHHOTO BBEICHUS
PEHTIEHOKOHTPACTHOI'O BEIIECTBA.

MPT: maTOTHOMOHUYHBIN TPU3HAK — OOHAPYKEHHE HHTPaMETYJUISIPHBIX
omsamek. Yamre Bcero OHU JIOKATU3YIOTCS B IIEWHOM OTJEJE CIIMHHOTO MO3Ta,
pexe B rpyaHoM. bisiku paccessHHOTO CKiepo3a Jydlle BoiaBisitoTcs Ha T2-BU,
Ha KOTOPHIX OHM WMEIOT BHJI THIEPUHTCHCUBHOTO 0Opa3oBaHusi Ha ¢oHE




HEM3MEHEHHOI'0 CIMHHOrO Mo3ra. B aKTHBHOH cTaguud NOMHMO OJISIIIIEK
OTIPEAEIACTCS JOKAJIBbHBIN OTEK CIMHHOTO MO3ra.

MPT KoOHTpacTHasg TIO3BOJISIET YCTAaHOBUTH AKTUBHOCTH IIpoliecca 1o

CTEIICHN HAKOIIJICHUS KOHTPACTHOTO BEIIECTBA M KOJIUYECTBY OJISIIICK.
Bocnanumenvnuie 3ab601e6anun

B nuarnoctuke BocHanMMTENBHBIX 3a00J€BaHUI MO3BOHOYHHMKA OCHOBHYIO
pOJb OTBOJAT JYyYE€BBIM MeETOJaM Bu3yanu3anuud. OJHOW W3 TJaBHBIX 3a7a4
ABJISICTCS  ONMPEAECICHUE PACHPOCTPAHEHHOCTH MATOJOTMYECKOrO  IPOLEcCa,
XapakTepa JEeCTPYKTUBHBIX M3MEHEHUW B KOCTHOM TKaHU, B MEKIO3BOHOYHBIX
TUCKaX W OJOUAYPAIBHOM TMPOCTPAaHCTBE, a Takke auddepeHnnampHas
JIMarHOCTUKA OCTEOMUENINTA U TYOSPKYJIE3HOTO MOPAKECHHUS.

Bocmanurensuele 3a00JjieBaHHS ITO3BOHOYHHMKA M CIIMHHOIO MO3ra Mo
JOKAIM3AIUN TOAPA3ICISIIOT HA HWHTPAMEIYJUISIPHBIE, 3KCTPAMENYJUIAPHBIE H
AKCTpaaypajibHBIC.

K uHTpamenyispHbIM BOCHAIMTEIBHBIM 3a00JICBAHUSM OTHOCHT, MPEXK/IC
BCEro, IMOMNEpPEYHbI MHENUT. IlonepeuHslii MHUEIUT HUMEET, KakK IpaBuilo,
MOJIMATHOJIOTHYECKOE  TMPOUCXOXKJCHHE:  BHpPyCHass  WMH(QEKUMs,  OCTPHIH
JMCCEMUHUPOBAHHBIN SHIIC(PATOMHUEITHUT, CAPKOUI03 CIIMHHOTO MO3ra.

MP namusnas: BepeTeHOOOpa3HOE pacIIMPEeHHe CIHWHHOIO MO3ra Cco
CHM)KEHHEM MHTEHCUBHOCTH MP-curnana Ha T1-BU u noBeimenneM Ha T2-BU.

MP xoumpacmnas. yMEPEHHOE YCUICHWE MHTEHCUBHOCTH MP-curnana Ha
T1-noctkonTpacTHhIX BU, XapakTepHoe UIsl BOCIIAIUTEIbHON TKAHHU.

K uHTpamypaibHbIM SKCTpaMeAyJUIIPHBIM BOCHIAIMTEIbHBIM 3a00JIEBaHUSM
OTHOCSIT: apaXHOUJIUT, OCTPBIC U MOJIOCTPHIC JIENTOMEHUHTHAIbHbIE UH(EKITUH.

Apaxnououm

B kiaccuyeckoM BapuaHTE XapaKTepU3yeTCs HAIUYUEM BOCHAIUTEIbHBIX
CpallleHH, B KOTOPbIC BOBJICKAIOTCS HEPBHBIC KOPEIIKU M CITMHHOM MO3T.

MPT: xommpeccus, nedopmaius KOpPEIKOB HYTPUU CyOapaxHOUIAIHHOTO
MPOCTPAHCTBA,  YTOJIICHHE O0OJOYEeK CHOMHHOTO  MO3ra, CY)XEHHE U
HEOTHOPOTHOCTD CTPYKTYPHBI CyOapaxHOUIAJIbHOTO MPOCTPAHCTBA.

Hanbonee nupopMaTuBHOM SBISETCS aKCHAbHAS TIIOCKOCTh CKAHUPOBAHUS
¢ monydyeHuem Ha T2-BU.

K  skcTpamypaidbHbIM  BOCHAJIUTEIBHBIM  3a00JICBAHUSIM  OTHOCHT:
crenupuyecKuil 1 HecrenuPUIECKU CHOHAWINT, OCTEOMUECIIUT U JTUCIIUT.

TecToBLIE 3a1aHUA

1. TunuyHble W3MEHEHUS MPOTOKOB MOHKEIYAOUYHON JKele3bl MpHU
YMEPEHHBIX XPOHUYECKUX MAHKPEATUTAX UMEET XapaKTeEP
a) I[lonHoli 0OTYparu
0) OAMHOYHOTO MJIM MHO>KECTBEHHOTO CYKCHHSI
B) HepaBHOMepHOro pacuipeHusi BUpCyHIoBa MpPOTOKa U aedopmanuu
€ro BETBEU
r) Kucro3Horo pacmmpenus



2. HpI/I YBCIIMUYCHUU CCIIC3CHKU HanOo0Iee THITUIHO CMCIICHUC

a) Jnadparmsr

0) XKemynka

B) O00/104HOM KUIIIUKH

r) JIBeHaaaTUIIEPCTHOU KUIITUKH

3. HamOoJiee yacTo OOBI3BECTBIIEHUS CEJIC3HKNA HAOJIIOIAI0TCS

a) mpu uH(pApPKTE CENE3EHKH

0) mpu 6akTepuanbHON HHGEKINN
B) IpH CyOKarCyJspHOW reMarome
r) [Ipu mapazutapHbIX KHCTax

4. Omyxoiii OCTPOBKOBOI'O arapaTa MOJKEITYJOUHON Kene3bl (MHCYJIOMBI)
Yaiie BbISBIISIOTCS

a) B tene u xBocte
0) B romoBke

5. HpI/I OCTPOM IMAHKPCATUTC BBI)KHBIM YJIbTPY3BOKOBBIM ITPU3HAKOM ABJIACTCA

a) YBeIMUYEHUE Pa3MEpPOB JKETUHOTO IMy3bIPs
0) CHMXEeHHE 3XOT€HHOCTU MEPUNAaHKPEATUUECKON KIETYATKU

6. TunuyHbIe U3MEHEHHS TPOTOKOB MOKEITYAOYHON JKETE3bl IPH yMEPEHHBIX
XPOHMYECKUX NTAHKPEATUTAX UMEET XapaKTep

a) [lonHoi oOTYypanuu

0) OAMHOYHOTrO WJIM MHOKECTBEHHOT'O CY>KCHUS

B) HepaBHOMepHOIo pacIiimpeHusi BUPCYHTOBa MPOTOKA U JepopMariuu
€ro BETBeH

r) Kucro3noro pacupenus

7. CuMIITOM pa3BEepPTHIBAHUS TMOJKOBHI JABEHAIATUIIEPCTHON KHUIIMKHU SpYe

BBIPAKEH

NogokodPE

O\ 0w W

a) IIpu pake 6ompIoro nayoieHansHOTO ((haTepoBa) cocka
0) Ilpu pake roJIOBKHM MOKEITYIOUYHON KeTe3bl

B) [Ipu kucTax mopKeny104HOM JKeJIe3bl

r) Ilpu nankpearure

OT1BeTHI K TeCTOBLIM 3aJaHUAM
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