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Hean. CucreMaTU3UpOBaTh IMOKa3aHUsI, CTaHAAPTU3UPOBATh 3Talbl HEMPOCOHOTpaduu,
pa3paboTaTh MPOTOKOJ M AJITOPUTM YJIbTPA3BYKOBOIO MCCJIEAOBAHMS TOJOBHOIO MO3Ta.

Marepuan u MeToabl. B rccienoBanue BKIOYEHO 48 MAUEHTOB C PA3IUYHBIMU OOBEM-
HBIMU 00pa30BaHUSIMU TOJOBHOTO Mo3ra. Bcem OOJBbHBIM 10 OmepaTHBHOTO BMeEIIAaTeIbCTBA
ob110 BeITTosiHeHO KT, a mHTpaorepallMOHHO WJIM B MOCJEOINEepallMOHHOM IEepUOoAE, uepe3
TpenaHAUMOHHBINA nedeKT, MTPOBOAUIN YJIbTPa3ByKOBOE CKAaHWPOBAHME MapeHXMMbl MO3Ta.
HeitipocoHnorpadus ocyliecTBiasiach B B-pexxume, pexxume 1IBETOBOro JOMILIEPOBCKOTO Kap-
TUPOBAHUS M SHEPTeTUYECKOro IOIIuiepa.

PesyabraThl. PazpaboraHa yéTkasl IOC/IeI0BaTeIbHOCTh 1 KPUTEPUU OLEHKM pe3yJibTa-
TOB YJIbTPa3BYKOBOI'O MCCJIEIOBaHUS TOJOBHOTO Mo3ra. BeipaboTaHbl alroputM HeMpocoHOr-
padHrUecKoro UCCleI0BaHMsI, IOKA3aHUS, PEXXUMBI M CIIOCOOBI IPUMEHEHUS YJIbTPa3ByKOBOTO
CKaHMPOBAHUS TOJIOBHOTO MO3ra.

3akmouenne. Vcrionb3oBaHUE MPOTOKOJA U aJropuTMa YJIbTPa3BYKOBOIO HCCJIeAOBa-
HUs o0ecleuynBaeT MOBTOPSIEMOCTb M JIOCTYITHOCTb HelpocoHOorpaduu B yUpeXIAeHUSIX 3pa-
BOOXpaHEHUs Pa3JIMYHOIO YPOBHS, CIIOCOOCTBYET LUIMPOKOMY BHEAPEHUIO METOINKY B KIMHU-
YECKYI0 MPaKTUKY.

Knouesvie caosa: Hetipoconoepagus, npomokoa Uccie008anus, Helposusyaiu3auus

Objective. To systematize indications, to standardize the stages of neurosonography, to
develop the protocol and algorithm of the brain ultrasound examination.

Methods. 48 patients with various volumetric formations of the brain were included in the
research. In all the patients CT was performed before the operation; and the ultrasound scanning
of the brain parenchyma was performed itraoperatively or in the postoperative periods through
the trepanation defect. Neurosonography was carried out in B-mode as well as in color Doppler
mapping and power Doppler modes.

Results. A clear sequence and criteria of ultrasound examination of the brain were developed.
The algorithm of the neurosonographic research, indications, modes and methods of ultrasonic
scanning of the brain were worked out.

Conclusion. Use of the protocol and of the algorithm of ultrasound examination provides
recurrence and accessibility of neurosonography in the establishments of health care at various
levels and contributes to the wide introduction of the technique into the clinical practice.

Keywords: neurosonography, protocol of ultrasound scanning, neurovisualization

Beenenne

JIvarHocTuka 1 je4yeHue oObEMHBIX 00-
pa30oBaHUl TOJOBHOIO MO3ra OCTa€TCsl IPO-
OJIeMHOI 00JIAaCThIO COBPEMEHHOM HEWPOXU-
pypruu. CyllecTBYIOILINEe METOAbI AUAaTrHOCTH-
KM BHYTPMYEPEIMHOU IMaTOJOTUU, HE TO3BO-
JISIIOT JOOUTHCS YAOBAETBOPUTEIbHBIX PE3YJlb-

TaTOB JICYCHMS, 3HAUMMO YBEJIMYUTD MPOAOJI-
KUTEJTbHOCTb M Ka4eCTBO KM3HU. XUPYPTH-
YecKoe BMEIIATeJbCTBO [JIs1 TaKUX MalllueH-
TOB, UTPAET LIEHTPAJIbHYIO POJIb B X BBI3IO-
posieHuu [1, 2].

OnHUM W3 MyTell yJydlleHUs] pe3ysibTa-
TOB OMEPATUBHBIX BMEIIATEIbCTB Y OOJbHBIX
C BHYTpUYEpPENHbIMU OOpa30BaHUSIMM pas-



HoBoctu xupypruu

JIMYHOM TIPUPOABI SIBISIETCS COBEPIICHCTBO-
BaHKME METOAOB «JIy4EBOTO COMPOBOXICHUSI».
PaumonansHOe, nuddepeHINPOBAHHOE TTPH-
MEHEHME UMEIOIIMXCS HAa CEeTOAHSIIHUNI 1eHb
METOIOB IIpeloINepalliOHHOI, MHTpaoIepa-
LMOHHOW BU3yalM3allMM W HaBUrallUW Ha-
IIpaBJeHO Ha TOBBIIICHWE PaIuKaIbHOCTU
orepaluii, CHUKEHUSI UX PUCKa, YIyUYLIeHUs
(PYHKIIMOHAIBHBIX UCXOMIOB U YBEJIMYEHMUS T10-
Kazatesnei BeikuBaemoctu [1, 2, 3]. Bcé ato
CTaBUT Tepe] IMPaKTUIECKUM 3IpaBOOXpaHe-
HUEM HOBbIE 3alauu pa3pabOTKU ONTUMAasb-
HBIX METOIMK MCCJIEHOBaHUS IepeOpaTbHOM
MaTOJOTMMA B 3aBUCUMOCTM OT LIEJIU, YCJIO-
BUII U BO3MOXHOCTEW JIeueOHOTo yupexie-
HUSL.

B mpemomepanimoHHOM TepHome o4yaro-
BOE€ IIOpaxeHue I'OJOBHOIO MO3ra MOXKET
OBITh TMAaTHOCTUPOBAHO PA3IMYHBIMU METO-
JaMU HelpoBU3yalM3aluU (KOMIbIOTEPHOM
tomorpadwueii (KT), MarHUTHO-pe30HAaHCHO
tomorpacdueit (MPT), anruorpacueir). s
MHTPAOTIEPallMOHHOTO HaBeICHUSI B HACTOS -
1Iee BpeMsl, XUpypraM Takxke ObLIU IpeIsio-
>KeHBI CUCTeMBl HelipOHaBUTAallM, OCHOBAaH-
Hele Ha JaHHBIX KT niu MPT. Btu metonu-
K1 00J1alaloT XOpollel pa3peliaiolieil cro-
COOHOCTBIO M MO3BOJISIOT IIJIAHUPOBATh XOJI
ONepaTUBHOI'0O BMeIIaTeJIbCTBA, HO W OHU
UMEIOT onpeaesieHHbIe HegJocTaTKu. [ poMo3-
JKOCTb 00OpyIOBaHUS, TOTPEOHOCTb B CITe-
LIMaJIbHOM OO€eCIleueHUN MPUBOAUT K CTallu-
OHApHOCTU METOHIa, TO €CTh TpeOyeT TpaHC-
MOPTUPOBKU MallMEHTa K JUATHOCTUYECKO-
My anmapaty. JloporoBusHa o0opyaoBaHUsT HE
MO3BOJISIET OCHACTUTD BCE YUPEKIASHUS 3apa-
BOOXpaHEHUs TaKMUMHU CHCTEeMaMM HeWpOBU-
3yajqu3alMyd M HaBUTaluu. BrlllieykazaHHbIE
METOIBl He 00eCIeYMBalOT OIePAaTUBHOCTH
MOJIy4eHUsS HeoOXoAuMoi MH(POpMallUUd B
npoliecce ornepaluu, Tak Kak He padoTaloT B
pexXunMe pealbHOTO BpeMeHH [2, 3, 4, 5].

Jlo HacTos111eTO BpeMeHU 9X03HI1Iedanoc-
konusa (Oxo-BC) M HaJIOXEHUE TUarHOCTU-
yeCKUX pe3eBbIX OTBEPCTUI SIBIISIIOTCS Hal-

Oosiee JOCTYIMHBIMM U PacHpOCTPaHEHHBIMH
CcrocodamMu 3KCTPEHHOM AMArHOCTUKMU BHYT-
pudepertHoii marojioruu. B craumonapax, rioe
HeT KT u MPT unu raoe oHu 1o Kakoi-i1mbo
npuynHe He padortaior, Dx0-DC M gAMarHoc-
THYeCKasl TpelaHalus yeperna oCTaloTCs Me-
TogaMu BbIOOpA.

Dx0-OC Mo3BoJIsIET 3aOA03PUTL HAJIU-
yre 00bEMHOTO Ipoliecca Mo CMEILeHUIO Cpe-
IUHHBIX CTPYKTYp, HO €€ pe3yJIbTaTUBHOCTD
BO MHOTOM 3aBMCHUT OT OIIbITA MCCJIeAoBaTe-
s, [To JaHHBIM JINTEPATypPbl, JUATHOCTUYEC-
Kasi YyBCTBUTEJBHOCTb DX0-DC cocTaBiseT
60%. Meton Dx0-DC MeHee UH(POPMATUBEH
MpU JOKaIU3alUU MaTOJOTMYECKOro oyara B
JIOOHOI MJIM 3aThIJIOYHON J0JIe, a TaKXKe IIpu
JIBYCTOPOHHEM PACIOJ0XEHUN 000JI0YSUHbBIX
rematoMm |[5].

HuarHoctuyeckue (pe3eBble OTBEPCTUS
00eCIIeurBaOT TOUHYIO AUArHOCTUKY CYOdy-
paJbHBIX TeMaToM, HO MeHee MH(pOPMaTUB-
Hbl B C/Iy4asiX SIUAYPaIbHBIX KPOBOU3JIMSI-
HUM M MaTOJIOTMYECKMX Tpoleccax BHYTPU-
MO3TOBOI JoKanm3anuu [5].

Metoa ceKTOpajabHOrO YJIbTPa3ByKOBOTO
CKaHMPOBAaHUS MO3Ta — HelpocoHorpadus
(HCT), npemnoxennsiid B 1979 r. R. Cooke u
monupuuupoBaHHbiii B 1980 r. A. Ben-Ora,
BOOPYKWJI HEMPOXUPYPIOB BhICOKOMH(OpPMa-
TUBHOM TUArHOCTUYECKOM TEXHOJIOTUEH, I10-
3BOJIMBIIEH B peXMME PeajbHOTO BPEMEHU
BBISIBJIITH BHYTpUUYEepenHbIe O0OBEMHBIE 00-
pazoBaHusl. biaromapsi ero BHeAPEHUIO B KJIW-
HUYECKYIO MPAKTUKY CTaJI0 BO3MOXKHBIM I10-
JIydaTh TOUHYIO MH(pOPMALIMIO B IMHAMUYEC-
KA MEHSIOIIMXCS YCIOBUSIX U BOIUIOTUTHL B
>KM3Hb MPUHLMIT «ammapar ajs MnanydeHTa, a
He IalueHT Ijig anmapata». OTCyTCTBUE Y-
YeBOIl Harpy3ku IpU MCCJIEIOBAaHUMU IO3BO-
JISIeT TIPUMEHSITh €ro HeoOXOOMMOe KOJIUYe-
CTBO pa3 BO BpeMsI OIlepallii U B MOCJeOTe-
pallMOHHOM Iiepuone, 0e3 Bpela s Halu-
eHTa U nepcoHaia [2, 6].

[MocnenHue roabl OTMEYAETCs BO3pacTa-
IOIIUI WHTEePEC K MHTPAOIIePALlIMUOHHOMN YIb-



Tpa3ByKOBOI nMarHoctuke. JliurenbHoe Bpe-
Ms1 UCIIOJIb30BaHUE YJIbTPa3BYKOBBIX MCCIIe-
IOBaHWI OBIJIO OrpaHUYEHO AMATHOCTUKOM
MOBpeXIAeHUN M 3a00JeBaHUN TOJTOBHOTO
Mo3ra y aeteii panHero Bo3pacta. C pa3BUTH-
€M YJIbTPa3BYKOBBIX TEXHOJIOTUI TaHHOE UC-
cleloBaHUE HAIIUIO CBOE TMPUMEHEHHE BO
BpEMSI HEUPOXUPYPIUYECKUX OIIEpALUA U Y
B3pOCJBIX MAllMEHTOB, Yepe3 TpenaHalluOH-
HbI nedekr [1, 2, 6].

Ha ceromusgmHnii 1eHp M3y4yeHa YJIbT-
pa3ByKOBasi CEMUOTHKA OOBEMHBLIX 00pa3o-
BaHWI1 TOJIOBHOTO Mo3ra B B-pexume, pexu-
Max LIBETOBOTO JONILIEPOBCKOTO KapTUpOBa-
Hug (LIJIK) u sHepretuyeckoro momruiepa
(1), pazpaboTaHa cTpaTerusi HeiipoHaBuUra-
LIMM Ha OCHOBE 3TUX AaHHBIX [1, 2, 6, 7].

OnHako OTCYTCTBUE €IMHONW TePMUHO-
JIOTUM W CTaHAAPTU3MPOBAHHBIX METOANYEC-
Kux 1onxonoB K BeimosHeHnio HCIT mpuBo-
IUT K 3aTPYOIHEHWIO B WHTEPIIPETALlMU I10-
JIydae€MbIX JAaHHBIX W OrpaHUYMBAET €€ IIU-
poOKoOe TIpUMeHeHNE B ITOBCEIHEBHOM ITpaK-
TUKe. B CBSI3M ¢ 3TUM, HEOOXOAUMO YIIOPSIIO-
YUTh W CTAaHIAPTU3UPOBATh KaK CaMy METO-
IMKY, TaK U pa3paboTaTh MPOTOKOJ YJbTpa-
3ByKoBOTo ckaHupoBaHus (Y3C) roioBHOTO
MoO3ra.

Bce BmImenepedncieHHBIE MPOOIEMBI
00YCJIOBIMBAIOT aKTyaJbHOCTb HACTOSIIEH
paboTHhI.

Ilenp padoThl: cUCTEeMAaTU3UPOBATH I10-
Ka3aHWsI, CTAaHIAPTU3NPOBATh 3TAIlbl HEWMPO-
coHorpaduu, pa3padoTaTh MPOTOKOJ 1 aJIr0-
PUTM YJIbTPa3ByKOBOTO MCCJIEIOBAHUS TOJIOB-
HOIO MO3ra.

Marepuaa 1 MeTOIbI

B nepuon ¢ oktsaopst 2007 o aBryct 2009
roga obciaeaoBaHo 48 MAlMEHTOB C OOBEM-
HBIMU 00pa30BaHUSIMHU TOJOBHOTO Mo3ra. 13
Hux 27 (56,3%) manueHTOB ¢ HOBOOOpa3o-
BaHUSIMU TOJOBHOIO MO3ra pa3IMYHON TUC-
TOJIOTMUYECKOM cTpyKTyphI, 15 (31,2%) ¢ BHYT-

PUMO3TOBBIMU KPOBOM3IUSAHUIMU U 6
(12,5%) ¢ abcueccamu TOJIOBHOTO Mo3ra (Tabd-
quua 1). U3 nux, 15 (31,3%) nauneHTam mc-
clieioBaHUE ObUIO BBLINIOJIHEHO B IOCJIEOIE-
pallMOHHOM TIEpUOJIe Yepe3 MOCTTpelaHa-
OHHBIN HedekT. Bo3pacT GOIBHBIX BapbUpO-
BaJ1 oT 28 mo 70 snet, Mysk4uH 65110 26 (59%),
keHIIvH 18 (41%).

BceM mammeHTaM 10 oniepaTMBHOTO BMe-
mrareabcTBa 0bU10 BbhiMoaHeHO KT roiaoBHO-
ro mo3sra. KT — ucciienoBaHue mpoBOAMIIOCH
Ha CIHMpPaJbHOM ILIECTHAALATUCPE30BOM TO-
Mmorpade Light Speed ¢dupmbr General
Electric (CIIIA). JIns1 yapTpa3ByKOBOIO CKa-
HUPOBaHUS MO3ra, yepe3 TpernaHalMOHHbIM
JnedeKT, UCIIOJIb30BaJICs YIbTPa3BYKOBOI1 aIl-
mapar Siemens G60S (I'epMaHKs) ¢ KOHBEK-
CHBIM MYJIbTUYACTOTHBIM BHYTPUIIOJOCTHBIM
JAaTYMKOM, C YaCTOTO cKaHUpoBaHus oT 5,0
no 8,0 MI'u (yrom o63opa 120°) u Voluson
730 Expert ¢dupmbl General Electric (CIIIA)
C KOHBEKCHBIM MYJLTUYACTOTHLIM 3D mar-
YUKOM.

B kaudecTBe aKyCTMYECKOIO OKHA IIpU
axorpauueckoM MCCAeAOBAaHUM MCIIOJb30-
Bajicsl TpemaHauuoHHbI Aedekr. HCI ma-
PEHXMMBI MO3Ta OCYIIECTBISJIOCH TPAHCLY-
pajibHO, C IOBEPXHOCTU KOPHI U B IIOCJIEOIIC-
pallMOHHOM IIepMO/Ee C KOXHBIX MOKPOBOB
(TpaHCKyTaHHO). JIJIs XapaKTepUCTUKU MPO-
lecca CKaHMpPOBaHUs HCIIOJIb30BaJIUCh CJie-

Tabnuua 1
CtpykTypa 00cCjieI0OBAHHBIX MANHEHTOB
Bun 00bEMHOrO mporiecca n %
Ormyxonu roJIOBHOTO MO3ra 27 56,3
¢ rI100JIACTOMBI 10 37,1
* TJINOCAPKOMBI 5 185
* aHariacTuyeckue acrpouromsr 3 11,1
* IPOTOIJIA3MATHYECKHE 2 74
aCTPOITUTOMEI
* MEHUHTMOMBI 5 185
* METaCTa3bl 2 74
BayTprMO3roBbie rTeMaTOMBI 15 31,2
Abcuecchl 6 125
HUroro: 48 100
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Puc. 1. Cxema miockocTeil CKAHUPOBAHUS.
1 — carutTanbHasg; 2 — akcHajabHas; 3 -
KOPOHAPHAs

IYIOLINE TIOHSITHS: TUNIOCKOCTh CKAHMPOBAHUS
M yroj HaKJOHa IJIOCKOCTU CKaHMWPOBaHUSI.
IInockocThi0O CKaHUPOBAHUS — ILIOC-
KOCTb, B KOTOPOIl MPOXOAAT CKAaHUPYIOLINE
nepeMeleHus yabTpa3ByKOBOro Jiydya B rpa-
HUIIaX CeKTopa CKaHUpoBaHUs (puc. 1).

Yron HakJIOHA TIJIOCKOCTU CKaHUPOBAHMS
— YIoJl MeXNIYy IIJIOCKOCTbIO CKaHUPOBaHMS
1 OTHOM M3 OPTOAOKCATbHBIX TJIOCKOCTEN Ye-
pena.

Bo Bcex cnyuyasx HCI BwITTONHSUIOCH B
JIBYX CTaHAAPTHBIX IUIOCKOCTSIX CKaHMpPOBa-
HU (aKcuanbHasi, KOpOHApHas) U ITOJUIIO-
3UILMOHHO (IOA pa3HBIMM YIVIaMU K BBIIIE
ykazaHHbIM). Y3C npoBoauioch Kak B B-pe-
XKume, Tak ¢ ucrnonab3zoBanueMm LK u D/1. B
rnocyieonepallMOHHOM TEPUOJe JOMOJTHU-
TeJILHO UCMOAb30Bajicsa pexkxuM 3D peKoHCT-
PYKIIMU C TOCJEAYIoNIei MOCTIPOLIECCUHTO-
BOIT 00paboTKOIi TIporpaMmoit 4D-View.

Meroagnka HCI ¢ mpumeHeHMeM IIBe-
TOKOJIUPOBAHHBIX JOIILJIEPOBCKUX PEXKUMOB
WHTpaoIrepalmoHHo 1 pexuma 3D peKoHCT-
PYKUMHU B IIOCJIEOIepPAllMOHHOM IIepuoje, a
Takke 0COOEHHOCTU OLICHKM €€ Pe3ysIbTaTOB
y NalMeHTOB C abcleccaMu U BHYTPUMO3IO-
BbIMU TeMaTOMaMu pa3paboTaHa HaMU U SIB-
JIIeTCS TeMOW OTAEeIbHON MyOJIMKAlIUMU.

IIpu wHTEpIIpeTalIn COHOTPAMM YUM-
ThIBaJIX (pOpMy M B3aMMOpPACIIOJOXKEHUE Ta-
KX OPMEHTHUPOB, KaK KOCTU 4epera, cepro-

BUIHBII OTPOCTOK, 3KEJTyIOYKHA MO3Ta, TEHTO-
puyM. KpoMe Toro, uaydyaauch XapakTepuc-
TUKM YYaCTKOB M3MEHEHHOIN 3XOTreHHOCTH.
Jnsa o0ObeKTUBM3ALUM TIOJYYEHHBIX Pe3yib-
TaTOB M OOJICTYEHMS WX CUCTeMaTH3allud, B
B-pexume, BblaelIeHbl TPU TUIIA MATOJIOIU-
YeCKUX M3MEHEHUN IUIOTHOCTH MO3TOBOI
TKaHMU.

IlepBroiit TUN — TUIIepaxoreHHbI. IlaTo-
JIOTUYECKUI ovyar BBIIISIAUT KaK TUIIEP3XO-
TEHHBII YJ4aCTOK OJHOPOIHOM CTPYKTYPHI C
YETKMUMU KOHTYpaMU, OJIM3KUIA 110 MJIOTHOC-
TH K KOCTH. BTOpO# TUIT — TMITO3XOT€HHBIH,
Korja IaToJIOTMYecKoe oOpa3oBaHME IIpel-
CTaBJICHO TUIIOAXOI€HHBIM YYaCTKOM OJIHO-
POIHBIM MO CTPYKTYpe C YETKMMM rpaHHUIIa-
MU, OJIM3KOE MO MIOTHOCTU K JUKBOPY. Tpe-
TUA TUN — CMEUIAHHON 3XOINeHHOCTH, IaTO-
JIOTUYECKUI odJar BBITJISIAUT KaK OrpaHUYeH-
HBIA y4aCTOK, COCTOSIUUNA M3 TUIIEP- U TU-
MOBXOT€HHBIX 30H, C IpeobyiafaHuEeM TOTrO
WIXM UHOI'O KOMIIOHEHTA.

ITo xapakTepy KpOBOCHAOXEHHUS IaTO-
noruyeckoro ouvara B pexumax LK u D],
YCJIOBHO, BBIAEJIEHBI YEThIPE THUIIA BaCKYJsI-
pU3aLMU; aBaCKYJISIPHBI — JIOKYCOB KPOBO-
TOKa HE OIIPENeIISIeTCS; HU3KOBACKYISIPU3U-
POBAHHBII TUII — IIPU BBISIBJICHUU IO TPEX
JIOKYCOB KPOBOTOKA; CPEAHEBACKYJISIPU3UPO-
BaHHBIN TUN — MHPU HAJIUYMU OT YETHIPEX IO
CEMM JIOKYCOB; BBICOKOBACKYJISIPU3UPOBaH-
HBII TUIT — IPU OIpeleeHUU B CTpOMeE Ia-
TOJIOTMYECKOTO o4yara BOCbMM U 0o0Jiee JTIOKY-
COB KPOBOTOKA.

Pe3ysbTaThl u 00CyXKIeHune

OcHOBBIBasICh Ha COOCTBEHHOM OIIBITE
paboThl, MOKa3aHUS K MCCICIOBAHUIO BbIIE-
JICHBI B JBE I'PYIIIbl, B 3aBUCUMOCTU OT CIIO-
coba ucnosb3oBaHug u ueneir Y3C, uHTpao-
MepaloOHHO WX B OC/IEONePAllMOHHOM Iie-
puoze.

IToxazanus K HelipocoHorpapuu:

1. ©HTpaonepallMOHHO:



_ Y MALMEHTOB C IMarHOCTUPOBAHHBIMU Ha
KT niu MPT 06b€MHBIMU IIpOLIECCaMU TOJIOB-
HOTro Mo3ra (oIyXoJib, abcliecc, BHyTPMMO3TOBOE
KPOBOM3JIMUSHUE), C LIEJbl0 HEMpOHABUTALIUY B
peXkuMe peaJlbHOTO BPEMEHH;

_ [IPY BBIIIOJIHEHUH JIMATHOCTUYECKOM Tpe-
MaHalMK Yyepera, y alMeHTOB ¢ KOMOI HesICHOM
STUOJIOTUM, IJIST UCKITIOUEHUS WX TTOATBEPXKIE -
HUSI CIABJIEHUsI TOJOBHOIO MO3ra 4epe3 OJHO
¢peseBoe OTBepCTUE, TOKATU3ALMsI KOTOPOTO OIl-
peIeeTcs KIMHUYECKON KapTUHOMA;

_ Kak CIrocod HelpOHABUTALIMHU TIPU MYHK-
LIMOHHOM OMOIICUU OMyXO0JIeit; acUpallMOHHOM
yIaJIeHUU BHYTPUMO3TOBBIX TeMaTOM, COIEPXKU-
MOTO OITyXOJIEBbIX KUCT WJIM a0CLIECCOB rOJIOBHO-
T0 MO3ra;

_JUIst KOHTPOJISI TIOJTHOTHI yIaJIeHUsT OOBEM-
HOro 00pa30oBaHUsL.

2. B nocneonepauoHHOM niepuoje (Mpu Ha-
JIMYMU OCTTpeNaHALMOHHOTO aedeKTa):

_ IMHAMUYECKUI KOHTPOJIb perpecca BTopud-
HBIX TTOBPEXKIEHUI TOJIOBHOTO MO3Ta;

_ MCKJIIOYEHWE PAHHUX W TIO3IHUX TIOCIe-
ONepalMOHHBIX OCTIOXHEHUH (PEIIMIUB KPOBOM3-
JIMSTHUS WK abcliecca roJIOBHOTO MO3ra, KpoBO-
U3JIMSTHUE B JIOXKE OITYXOJIU, BOCTIAIUTEIbHBIE OC-
JIOXKHEHUS).

Pexomenmyembie yabTpa3ByKOBBIE TaTYMKU:
CEKTOPHBII MYJIbTUYACTOTHBIN 1aTUMK OT 2 10 4
MT 1, ¢ yriom ckanupoBaHust 60° 1 MUKPOKOH-
BEKCHBII MyJIbTUYACTOTHBIN gaTuuk 5 — 10 MI'w,
C yIJIOM CKaHupoBaHus 117°.

Ha cerogHsiHuii A1eHb OTCYTCTBYIOT €U~
Hble MeTomuueckue moaxoanl K Y3C. boabimH-
CTBO pabOT MOCBSILEHO U3YUYEHUIO BO3MOXHOC-
TEW YJbTPA3BYKOBOU AMATHOCTUKU C UCIIOJIb30-
BaHMEM Pa3JIMYHbIX PEXUMOB ITPU HEHPOXUPYP-
TMYEeCKMX BMEIIaTebCTBAX IO MOBOLY OIMYyXOJICi
rojioBHoro moasra [1, 2]. B To BpeMsi Kak uccieao-
BaHME MAapEeHXUMBI TOJJOBHOTO MO3Ta Y MalMeH-
TOB ¢ abclieccaMy 1 BHYyTPUMO3TOBBIMU T'eéMaTO-
MaMU1 OrpaHUYMBAETCS TOJIBKO B-pexumom [6].
OpHako i1 TpoBeAeHNS yerelHoi nuddepeH-
LMaJIbHOM AUAarHOCTUKKU OOBEMHOIO BHYTPUMO3-
TOBOTO IaTOJIOTMYECKOTo oyara HeoOX0AMMO Bce-

CTOPOHHE M3YUYMUTh €T0 YJIbTPa3ByKOBbIE XapaK-
TEPUCTUKHU. JIJI1 onTUMU3aIMKY TIpoliecca CKaHu -
POBaHMSI U TOBBILLIEHUST AUATHOCTUYECKOM 1IEH-
Hoctu Y3C, Hamu BbiaeneHbl atanbl HCT.

CoHorpaguueckoe uccjaeIoBaHue HauMHaeT-
cs B B-pexxume, ¢ yCTaHOBJICHMS B «aKyCTHYEC-
KOM OKHe» JaTYMKa, OpPUEHTUPOBAHHOIO B aKCH-
aJIbHOM TIJIOCKOCTH cKaHMpoBaHus. [1pu TakoM
PACIONOKEHUU MOJYYarTCsl COHOTPaMMBbI T'OJIOB-
HOT'O MO3ra B MoIepeyHoM ceueHuu. Mccaenona-
HUE B aKCUAJIbHOM MTPOEKLIMU BBIMOJIHSIOCH C T1e-
peMelIeHUEeM yTJia CKAHUPOBAHUS OT OCHOBAHUS
K KOHBEKCy. 3aTeM JaTuuK noBopauuBaicst Ha 90
IpaaycoB, YTO MO3BOJISIO BLITOIHUTE ¥Y3C B KO-
POHAPHOM MPOEKILUU C U3MEHEHUEM YyTJla CKaHU-
pOBaHUS MO HAMPABJICHUIO OT JIOOHBIX IOJei K
3aThLJIOYHBIM.

HccrnenoBanue mapeHXUMbI MO3Ta B TIpeyia-
raeMoi 1ocJjieoBaTeJIbHOCTU MO3BOJISIET YETKO
BBIICJNUTH KOCBEHHBIE U TIPSIMBIE TMarHOCTUYEC-
KHe TIpU3HAKM Tarojiornyeckoro ovara. K nps-
MBIM TIPM3HAKaM OTHOCSTCS: (hopMa, KOHTYPHI,
OCHOBHbIE JIMHEMHBIE Pa3Mepbl, 3XOCTPYKTypa 00-
paszoBaHUs U Tonorpago-aHaTOMUUYECKHE XapaK-
TepuCcTUKA. K KOCBEeHHBIM TTpM3HAKaM, BTOPUY-
Hble M3MEHEHUsI B TOJOBHOM MO3Te, KOTOpbIe
00YCJIOBJIEHbI IMATOJOTMYECKHM MTPOLIECCOM: Ha-
JINYKE U CTETIeHb MONEPEUHON TUCIOKAILIUM, 16~
(opmanust KejryaT0uKOBOM CUCTEMBI.

BropbeiM 3Tanom B pexxume LIJIK u D1 orn-
peaensiii 0COOEHHOCTHU PSIIOM PACOJIOKEHHBIX
COCYZIOB, HAJIMYKME U TUIT KPOBOCHAOXEHUSI 00BEM-
HOro o0pa3oBaHUsL.

B nocneonepalinoHHOM MepHroe TOTTOJTHU-
TEJIbHO UCIOJIb30BaJICS peXXrM 3D peKOHCTpyK-
L1, 1151 00Jiee HAIJISIAHOTO U MOAPOOHOrO Mpe-
CTaBJICHUsI O Mpoleccax MPOUCXOASIIUX B 30HE
OIepaTUBHOIO BMEIIATEILCTBA, Y MALIMEHTOB C
OITyXOJISIMHU TOJIOBHOTO MO3ra, abclieccaMu U He-
TpPaBMAaTUIECKMMU BHYTPUMO3TOBBIMU TeMaTOMa-
M.

OCHOBBIBasICh Ha TMOJYYEHHBIX B XONI€ HC-
CJIeIOBaHUST JaHHbBIX, MPEACTaBIIsSIeM MPOEKT MPOTO-
KOJIa YJIBTPa3BYKOBOTO MCCIIEIOBAHUS TOJIOBHO-
ro MO3ra JIJIs1 O0CYXJIeHUsI Bpauell yabTpa3ByKoO-
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BOI IMarHOCTUKU U HEMPOXUPYPIroB. 3aMeuaHust ro BapuaHTa NpoTOKOJIA.

OyIyT yUTEHBI IPU COCTABJICHUN OKOHYATEIbHO- 1 onTUMU3aLuuy 1 IIUPOKOTO BHEAPEHUS
HEHPOCOHOTPA®US Ne

VYupexaenue:

Jlata v BpeMsl HCCJIeI0BaHHUS : :

®.1.0. / Bo3pact

Hctopust 6one3rn Ne | AmOynaToprast kapTa Ne / Oneparust Ne

Jnarnos:

AKYCTUYECKM I JOCTYIL

1. NuTpaonepanuoHHO (TpaHCIypabHO; C TOBEPXHOCTH KOPHI).
2. TlocrTpenaHaoHHbIH Ae(eKT (TPAaHCKYTaHHO).
Jlokanu3arms akyCTHYECKOTO OKHa!

1. Cropona: cieBa; crpasa.

2. O6macre: 100OHas1, BUCOYHAs, TEMEHHAS, 3aTbUIOYHAS.
[Tapenxuma mo3ra:

PucyHok m3BHIMH 1 60pO3.1: OTYETIMBBIHN, CTA00BBIPAKEHHBIH, HE TIPOCIISKHBACTCS
OXOTE€HHOCTS!

* 00ObIYHAsSI, TOHM>)KEHHas!, TOBBIIICHH A,

* OJHOPOJIHAS, HATHYME MATOJOTHYECKHX 0YaroB;

bokoBble KEJITYTOUKU: CUMMETPHUYHBI; KOMIIPUMHUPOBAH (vact4HO___ MM,
TOTAJILHO MM; CIIpaBa, ClieBa); KOMIICHCATOPHO pacuiupeH (ciesa, crpaBa MM);
nedopmupoBaH

ConepxuMoe KETyJOYKOB. OJHOPOJHOE, HEOJHOPOAHOE; AaHAXOTeHHOe, CMEIIaHHOH
9XOTr€HHOCTH, TUIIEPIXOTEHHOE.

CpeauHHBIC CTPYKTYPBI: HE CMEIICHBI, CMEILCHBI (BJIEBO, BIIPABO 10 MM).
IMaromoruueckuii ouar (B-pexum):
» Jlokanu3auus: J10OHas; BUCOYHAsSI, TEMEHHAsl; 3aThlIIOYHAS

*  ®dopma: OKpyrias; HelpaBUIbHas.

* CrpyKTypa: OIHOPOIHAS, HEOIHOPOIHAS.

* DXOreHHOCTh: CMEIIaHHas (C mpeodialaHueM); TUIIEPIX ONCHHAS; TUTI03X OreHHAS.
e ['paHuLBI: YETKHUE; CMA3aHHbIC, HEYETKUE; KallCyJId ____ MM.

* TuyOuna 3aneranus:
* JIuHeWHbIE pa3MepBHI
* IllepucokanbHelif OTEK: 1a___ MM; HET.

IMaromoruueckwuii ouar (pexum LIJIK u D1):

* KpoBoTok B mapeHXuUMe. aBacCKyJspHOE;, HM3KO- ; CpeAHe- ;  BBICOKO-
BaCKYJISIpU3HPOBAHHOE.

* KpoBotok no nepudepun:
* OrHomenue k aptepusim BCA:
* KpoOBOTOK B Karicyse: J1a; Her.
MaHuUmyIsuun . TyHKIMOHHAs: OUOIICHS, acTIMpalus, IPSHUPOBAHUE; HEH pOHABHUTAIIHS.
3aKJIFOUYEHHE!

Bpau:

sSq



AJITOPHTM HCHO/Ib30BAHHSA HelipocoHOrpaguu B IHATHOCTHKE
W JIeYeHHH 00bEMHBIX 00pa30BaHHii T0JI0BHOTO MO3ra

d

AHAJIM3 UMEIOIIUXCS TAHHBIX:
* aHaMHE3
* KIIMHHUKA, HeBpOJ’IOFI/I‘{eCKI/Iﬁ CTaryc

*  1abOpaTOPHO — MHCTPYMEHTAJIbHBIE HCCIIE/IOBAHMS

Jlnarsnocruyeckas TpenaHanus yepena 1.MPT

(obmacth ornpeseNnAeTcs Mo UMEKIUMCS <:| JlnHaMuYecKoe HaOII01eHHe |:> 2.KT

JaHHBIM) 3. TpancnopTHpoBKa B
CIeNHATN3HPOBAHHbBIN

ﬂ CcTauuoHap

HNHTpaonepannoHHoe YJIbTPa3ByKoBoOe
ckanupoBanue (MY3C) B B-pexume

g 4

BuyTpuuepenHoii BoisiBJIeHbI MPsIMbIe H/UITH KOCBEHHbIE
NaToJIOTHH He JMATHOCTHYeCKHe MPU3HAKH BHYTPHYEPEmHOro
BBISIBJICHO 00bEVMHOrO npouecca
|Onepaum{ 3aBeplleHa ‘ | NY3C B pesxumax HJK u 1

JuddepeHunanpHast TMaArHOCTHKA MATOJIOIHYECKOro mpomecca (reMaroma: 000I0ueTHas,
BHYTPUMO3TOBast; O4ard ymmnba; abcrecc; omyxolb); onpeae/eHie JOKaIH3auuu; JaHHPoBaHue
JAOCTYHA U CN0coda yaajaeHus

g SUE

| 0O0o.104e4Hast remaTomMa ‘ ‘ Buyrpumosrosasi rematoma ‘ Adcuece ‘ OnyxoJub ‘

g L S S
a

NY3C B B-pexume: | NY3C B B-pexnme, pexumax HJK n 31 ‘
onpezieneHue 00béma

ONEPATHBHOIO ﬂ @
BMEIATEIbCTBA
1. IlyHKIMOHHOE yAAJIEHUE MO Mynkiuonnoe ynanenue | |1. Ilynximonnas 6uoncus nox
yABTPa3ByKOBOW HaBUTALHEH 1 CaHaIMs MOJIOCTH YJbTPa3ByKOBOW HaBUTallUen
a0crecca mox
2. OreHKa MOJTHOTBI yaIeHHs YIBTPa3ByKOBBIM 2. HeitpoHaBuraius Ha OIyXoJib B
KOHTPOJIEM PEeXKHMME PETbHOr0 BPEMEHH

| KoHTpoJib B nocieonepanuonom nepuoie B B-peskume, peskumax LK, 9/ u 3D-pekoHcTpYKIMH |

Puc. 2. Anroput™m Heiipoconorpadumn

B KJIMHUYECKYIO MPAKTUKY YIbTPa3ByKOBOIO CKa- paspadotaH anroputm ucnonb3oanuss HCI (puc.
HUPOBAHMS TOJIOBHOI'O MO3ra B IMarHOCTUKE U 2).

JIeYeHUH MALMEHTOB C BHYTpUYEPEITHBIMU OOBEM-

HBIMU TIpOLIECCaMU Ha OCHOBE MMEIOILIETOCS OIbITa
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BriBoab!

1. YHuduLmpoBaHue 3TaroB HeiipocoHOrpa-
(uu ¢ Mcnoab30BaHUEM Pa3IUYHBIX PEXKUMOB
CKaHMPOBaHMSI TTI03BOJISIET IIPOBOAUTH AuddepeH-
LIMAJIbHYIO JMarHOCTUKY MaTOJOrMYecKux oopa-
30BaHUM.

2. YéTKue KpUTepuU OLUEHKU MEPBUYHBIX U
BTOPMYHbBIX NATOJOTMYECKUX U3MEHEHU I TOJIOB-
HOTO MO3ra MOBbILIAIT JUArHOCTUYECKYIO LIEH-
HOCTb UCCJIeIOBAHUSI.

3. CraHgapTU3MPOBaHHBII MPOTOKOJ HEeilpo-
coHorpaguu odecreyrBaeT palOHaIbHbIIA KOH-
TPOJIb IMHAMUKM perpecca rnaTojJorumyeckKmux u3-
MEHEHUI W1 JMarHOCTUKY MOCIE0NepaliMOHHbIX
OCJIOKHEHUA.

4. AIITOpUTM HEMpOCOHOTrpPahuuecKoro Ucce-
JIOBaHUSI TIO3BOJISIET OMPEAEIUTD TTOKA3aHUS, pe-
JKMMBI M CIOCOOBI MPUMEHEHUS YJIbTPa3ByKOBO-
ro CKaHMPOBaHUS TOJJOBHOI'O MO3ra B HEOTJIOX-
HOWM HEUPOXUPYPTUU.
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