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Kommnerotepuas tomorpadust (KT) npencrasiser co00i OMH U3 COBPEMEHHBIX
METOJOB JIy4€BOW TMATHOCTUKH, B OCHOBE KOTOPOTO JIE)KUT UCIIOJIb30BAHHE
PEHTIEHOBCKOTr0O U3JIy4eHus. B oTinune oT TpaAUuIMOHHOTO PEHTIEHOJIOTHYECKOTO
MCCJIEeI0BAHUS, PE3YIbTaTOM KOMIBIOTEPHOU TOMOTpaduu siBisieTcst HUppoBoe
(auruTanpHOE) U300pakeHUE TIONEPEYHOTO CEUCHHS UCCIIEAYeMOro 00bekTa. C
cepenunbl 7/0-x ronoB KT crana pyTHHHON METOIUKON Ty4€BOIO UCCIEAOBAHMS
roJIOBBI, XUBOTa U Ta3a. B nocnennee necatunerue KT Haxoaut Bce Oosee mMUpokoe
MPUMEHEHUE B AUArHOCTUKE 3a00J1€BaHUN Pa3IMYHbIX OPraHOB.DTO TEHACHIUS
00yCJIOBJIEHA HECKOIBKUMHU (PAaKTOpaMH.

Bo-nepsbix, KT siBnsierca HanOonee HHPOPMATUBHBIM METOJIOM JIYYEBOTO
MCCIIEIOBaHUsI OpraHoB. [Ipy ucrnonp30BaHUN MPABUIIBHOW METOJIUKHU pa3pellaromnas
cnocobHocTh KT B cpaBHEHUH C TpaJUIIMOHHBIM PEHTI€HOJIOTHYECKUM
HCCIIEIOBAHUEM OKa3bIBAETCS CYILIECTBEHHO BhIlIE. BmecTte ¢ TeM, 0JTHO
KOMITbIOTEPHO-TOMOIpa(UUECKOE UCCIEOBAaHUE TO3BOJISIET MOJIYUYUTh TAKOH 00beM
JMarHOCTU4YeCKOM nH(opmaruu, 1jisi coopa KOTOPOi MOTPeOoBaIOCh ObI
HCIIOJIb30BAHUE CPa3y HECKOJIBKUX PEHTIE€HOJIOTMYECKUX METOAUK. He MeHee BaxHO,
yro gaHHble KT no3BossioT u3dexarh HEOOOCHOBAaHHOTO MPUMEHEHHS] THBA3UBHBIX
METO/I0B HHCTPYMEHTAJIBHOT'O UCCIEAOBAHUS WM, HA00OPOT, ONIPENETUTh UMEHHO TOT
MeTOJ1 Bepu(UKaluy AUarHo3a, KOTOpbli B JAHHON KOHKPETHOW KIIMHUYECKOU
CUTYallUH OKa)keTcs Haubosiee UHPOPMATUBHBIM. Pe3yabTaToM SIBISIETCS HE TOJIBKO
MOBBILLIEHNE NH()OPMATUBHOCTH JIYYEBOTO UCCIIEI0BAHUS, HO U CYIIECTBEHHOE
YKOPOUYEHHME AUArHOCTUYECKOTO MpoLecca.

Bo-Bropeix, KT B 1ies1oM siBiisiercs 0osee 00bEKTUBHBIM METO/I0M JTy4€BOM
JIMArHOCTHUKH, YeM OOBIYHOE PEHTICHOJIOrMYecKoe uccieaopanue|3).

N300pakeHre Ha KOMIbIOTEPHOU TOMOrpaMMe 0oJiee 00bEKTUBHO, MOCKOIBKY OHO HE
3aBUCHUT OT 3aKOHOB CKHaJOTHH (TeHe0Opa30BaHusl), a ONMPEILIIICTCS KOHKPETHBIM
Mopdornorunyeckum cyoctparoM. Uutepnperauus pesyabratoB KT otnuuaercs
OoJibIIel MPOCTOTON U MOCIEOBATEILHOCTHIO, a JJIsl OBJIaICHUSI OCHOBHBIMU
HaBbIKaMM aHaJIn3a U300pakeHUH TpeOyeTcsl 3HAUYUTENbHO MEHbILIE BPEMEHHU.
EctecTBeHHO, 3Ta mpocToTa UMeeT U 00paTHyto ctopoHy. Mcnonb3oBanue KT
MPEABSBISET COBEPIICHHO HOBbIE, O0Jiee BICOKHE TPEOOBAHUS K 3HAHUSM
HOPMAJIBHOM U IIaTOJIOTMYECKON aHaToMuu. He MeHee BaKHBIM ABIISIETCA U
MOHMMaHUE OCHOBHBIX 3aKOHOMEPHOCTEN (DOPMUPOBAHUSI KOMIIBIOTEPHO-
ToMOrpauyeckoro n3oopaxxenusi, 0e3 3HaHusl KOTopbix pe3ynbraThl KT
MPEBPALLAIOTCS JIUIIB B IJIOXO MOHATHOE JAOMOJIHEHHE K OOBIYHOM PEHTT€HOIpaMMe.
OO61mMe NpuHIKUIIBEI KOMIIBIOTEPHOU TOMOTpaduu

CymHOCTh METO/1a KOMIBIOTEPHOM TOMOTpa(K 3aKITF0YAETCS B IONEPEUHOM
CKaHMPOBAaHUHU 00BEKTA TOHKUM (KOJUTMMUPOBAHHBIM) MTyYKOM PEHTICHOBCKUX JTy4e
C TOCJIEAYIOIIEH perucTpanueit ocnadIeHHOro U3IyUYeHUsI ClIeUabHBIMU
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JeTEeKTOpaMu, MpeoOopa3oBaHUM €ro B UGPOBYIO HHPOPMAIUIO U CUHTE3A
JIBYXMEPHOT'O MIOJyTOHOBOI'O M300paXkeHHsI TIOTIEPEYHOT0 CEUEHUsI 0ObEKTA.

B coBpemennbix KT ycTaHOBKax BBIIEISIIOT HECKOJIBKO Y3JI0B, OCHOBHBIMU U3
KOTOPBIX SIBISTFOTCSL:

* CpelCcTBa JUIsl TEHEPUPOBAHMS BBICOKOBOJIBTHOTO HANPSKEHHUS;

* T€HTPH, B KOTOPOM PAaCIIONIOKEHBI PEHTI€HOBCKask TPYOKa U 1E€TEKTOPHI;

* CTOJI-TPAHCIIOPTEP U APYTUe CPEACTBA I YKIAAKU U (PUKCAIUU Nal[UeHTa,

* 3JICKTPOHHO-BBIUKCIUTENbHAsA MarirHa (OBM);

* KOHCOJIb JJI YIIPaBJICHUS IPOLECCOM CKaHUPOBAHUS U aHAJIN3a U300pakeHUIH;

* HE3aBUCHUMasi KOHCOJIb JUIsl aHaJIU3a N300paKeHul;

* TEXHUYECKHE CPEJCTBA IS apXUBUPOBAHHS N300parkeHui (MyabTrdOpMaTHAas
Kamepa, JIa3epHbIe TUCKU, MATHUTHBIC JICHTHI U JIP.).

TexHoNmorum CKaHUPOBAHUS

[Tonyuyenue akcuanpHoro cpesa npu KT npearnonaraet BeINOJIHEHUE HECKOIBKHUX
NocJieIOBaTENbHBIX poueayp. K HUM cregyer oTHeCTH reHeprupOBaHue
PEHTI€HOBCKOTO U31y4YeHUs, CKAHUPOBAaHUE 00JIaCTU UCCIIEI0BAHUS U
PEKOHCTPYKIIHIO KOMITBIOTEPHBIX TOMOTpaMM. B COBpeMEHHBIX yCTaHOBKaX
PEHTI€HOBCKOE M3JIyYEHUE MOKET F€HEPUPOBATHCS C MOMOIIbIO PEHTTEHOBCKOM
TpYOKH MJIM KOMIIAKTHOI'O JINHEWHOTO yckoputens. Bo3Hukaroiee y anona
PEHTTCHOBCKOE U3ITyUYCHUE CYKUBAETCs (KOJUIMMUPYETCS) TAKMM 00pa3oM, YTOObI
chopMHUpOBaTh TOHKUI My4OK BeepooOpazHoi (popmel. [llnprHa myuyka oObI4HO
J0CTaTOYHA JIJIsl TOTO, YTOOBI OXBATUTh BECh IMAMETP OOBEKTA HCCIIEIOBAHUSI.
TonmuHa KOMITUMUPOBAHHOTO MyYKa WM BEIHYMHA KOJUTMMAIIMHA PEHTTEHOBCKUX
nyueit koneosercs ot 0,5 no 10 mm. B nporpammuom obecnieuenuu KT yctaHOBOK
3TOT MapaMeTp onpeensercs TepMunamu «beam collimation» (b), «slice collimation»
(s) i «slice thickness» (s).

['entpu (gantry-aHri.: CTaHWHA, IOPTAT MOCTOBOTO KpaHa) MPEICTaBIsIET COO0M
MOJIYIO BEPTUKAJIBHO PACIOI0KEHHYI0 KOHCTPYKUHUIO NPSIMOYTOIBbHOM POpPMBI, BHYTpHU
KOTOpPOM Ha METAINTMYECKOIN KOJbLIEBUIHON paMe 3aKpeIUIeHbl PEHTT€HOBCKast TpyOKa
U JICTEKTOPbI, & B COBPEMEHHBIX aIlapaTax, KpOMe TOro, TeHepaTopbl
BBICOKOBOJIBTHOT'O HAIPSIKEHUSI U KOMIIBIOTEPHI, YIPABISIOUIUE TPOLIECCOM
CKaHHUpOBaHUs. B LIeHTpe TeHTpu UMeeTCsl CKBO3HOE OTBEPCTUE-OKHO I'eHTPH, B
KOTOPOM BO BpEeMsI CKAHMPOBAHUs pacrnojiaraercsi 00beKT uccienoBanus. [Ipu
HEOOXOAMMOCTH TEHTPH MOKHO HAKJIOHUTH MO OTHOIICHHIO K BEPTUKAIBbHOM
IJIOCKOCTH B KPAHUAJIBHOM WJIM KayJallbHOM HarpasieHuu Ha yroa go 20-30°. Oto
MO3BOJISIET OCYIIECTBIISITH CKAHUPOBAaHUE B HAKIIOHHOM IJIOCKOCTH B Cllydae, ecliv
aHATOMMYECKHE CTPYKTYPbI PACOIAratoTCs O/ YIJIOM K MPOJIOJIbHOM OCH Tefa
(HanpuMep, MEKIIO3BOHOYHBIC JIUCKH, CETMEHTAPHBIC OPOHXH U T. I1.).

[Tocne mpoxoxeHus uepe3 00bEKT 0CIabIEeHHOE PEHTTEHOBCKOE U3JTyYEeHHE
(bUKCUpyeTCst CUCTEMOM CHEIHATbHBIX JETEKTOPOB (CHUHTUILIATOPOB). B kadecTBe
JCTEKTOPOB UCIIOIB3YIOTCS MO0 KPUCTAIIBI XUMHUYECKUX COSTMHEHUH (Hanmpumep,
WOJIUJIa HATPHSL), JIUOO TOJIbIE KaMephl, 3aII0JTHEHHBIC KCEHOHOM. PEHTreHOBCKHE
(OTOHBI BBI3BIBAIOT CBEUEHHUE KPUCTAJUIA UJIM MHEPTHOIO ra3a B IETEKTOpax, pu 3TOM
CBETOBAs SHEPrUs NMpeoOpPa30BbIBAECTCA B JIEKTPUUECKUE CUTHANBI. YeM cuiibHee
MHTEHCUBHOCTh PEHTT€HOBCKOIO JIy4a, TOCTUTIIETr0 AETEKTOpa, TEM CUIIbHEE
anekTpuueckuil curuan. ConocraBiieHHE UCXOITHONM MHTEHCUBHOCTH PEHTTEHOBCKOIO
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U3JIy4€HUS] © MHTEHCUBHOCTH MPOMYUIEHHOTO Yepe3 O0BEKT U3ITyUYEeHHUSI MO3BOJISET
paccuMTarh ociaadiieHne NEPBUYHOIO JIyya.

KT nerexrops! npumepno B 100 pa3 uyBcTBUTENIbHEE PEHTI€HOBCKOM TUIEHKH IPH
OINpeJENICHUH Pa3Inuiil B UHTEHCUBHOCTHU U3JTyYEHUS U, CIEA0BATEIbHO, CTEIICHH
ocnabnenus peHtreHoBckux Jiydeil. [loatomy KT nmeer 3HaunTenbHbIe
MPEUMYILECTBA [0 CPABHEHUIO C TPAJAULIMOHHBIMU PEHTTE€HOJIOTMYECKUMU
METOJMKAaMU B ONPEJIETICHUU CTPYKTYPhI UCCIAEAYEMBIX OOBEKTOB WM B KOHTPACTHOM
pa3perieHuH.

Ha peHTreHOBCKMX CHUMKaX MOYHO Pa3JIMYUTh YETHIPE COCTABIISAIOIINE TeIa: KOCTh U
0OBI3BECTBIICHHE, MSITKasl TKaHb U KUAKOCTb, )KUp-ra3. OTHAKO pacrno3HaTh OTINYUS
MEXTy OTACTbHBIMA MATKUMH TKaHSMHU MPU OJMHAKOBON MX TOJIIIMHE UIH MEXKIY
MSATKAMU TKaHSIMU M KUIKOCTBIO Ha peHTTeHorpaMmax HeBo3moskHo. [Ipu KT ynaercs
pa3rpaHUyuUTh TKaHH, Pa3JIMYAIOUIUECS MO0 CTENEHH OCIabeHNs] PEHI€HOBCKUX JTy4el
muiib Ha 0,5%. D10 U onpenenisieT OCHOBHOE MPEUMYIIECTBO IAHHOTO MeToAa-00ee
BBICOKO€ KOHTPACTHOE pa3pelleHre Wik 0osee TOYHOE ONpeIeSIEHUE CTPYKTYPbI
uccieayeMoro oobekra. OJiHako KoHTpacTHoe paspewmenue npu KT He sBasieTcs
MaKCHUMaJIbHBIM 10 CPaBHEHUIO C APYTMMH METOJIaMU JTy4yeBOM AuarHoctuku. bonee
BBICOKHME TTOKA3aTeNu JOCTUTAIOTCS MPU UCIIOJIb30BAaHUH YIBTPA3BYKOBOIO
MCCJIEeI0BAHMS U MAarHUTHO-PE30HAHCHON ToMorpaduu. JJis moBbIIEHHS
KoHTpacTHOro paspeuieHust B KT, Tak jxe kak U B 0OBIYHBIX PEHTT€HOJIOTHUYECKUX
npoLeaypax, IPUMEHSIOT UCKYCCTBEHHOE KOHTPACTUPOBAHUE C MTOMOILIBIO
BOJIOPACTBOPUMBIX KOHTPACTHBIX BEIIECTB.

CkaHupoBaHME KaK JUAarHOCTUYECKUI METOJ] IPEAIoIaraeT perucTpaluio CurHaia
NPY TIEPEMEIICHIUH NCTOYHHUKA U3ITyYCHHS U/WIIA BOCTIPUHUMAIOIIETO YCTPOUCTBA
BJ10JIb 00bekTa uccienoBanusa. B KT ckaHupoBaHue ocylecTBISETCS B PE3ysbTaTe
BpaIlleHHUs] ICTOYHUKA U3IIy4eHUs! BOKPYT 00bekTa. OciiabieHHOe pEHTI€HOBCKOE
U3JIyY€HHUE PETUCTPUPYETCS IE€TEKTOPaMu, KOTOpbIE MPeoOpa3yroT ero B
ANEKTPUYECKHUI CUTHaJ, a 3aTeM KOJUPYIOT B UHCIOBOE 3HaU€HHUE KOod(PpuuenTa
ocnabnenus (attenuation volumes, AV). ®yHaaMeHTaIbHBIM CITIOCOOOM BBIYHCIICHHS
K03 pULIEeHTOB ocinabieHus ABIIETCSI METOJ 0OpaTHBIX MPOEKIMM, KOTOPBIN
UCIIOJIb3yeTCs B OOJIBIIMHCTBE BhIuUCIUTENbHBIX Mamuua KT ycTaHOBOK.

B3aumHoe pacronoxxeHne UCTOUYHUKA U31yYeHHUs U JETEKTOPOB B MpoOIiecce
CKaHHUPOBAaHUS ONPEEAETC KOHCTPYKTUBHBIMU OCOOEHHOCTSIMU annaparos. B
HACTOSIIEE BPEMs IPUHSTO BBIICIATH MsITh TUNIOB (mmokosienuit) KT ycTtaHOBOK U J1Be
OCHOBHBIE TEXHOJIOTUU CKAHUPOBAHUS.

AHanu3 KOMIbIOTEPHO-TOMOTpauYeCcKOro n300paxeHusl HalpaBJIeH Ha OLIEHKY
COCTOSIHUSL OPTaHOB U TKaHEW hccieayeMon 00J1acTh U BISIBJICHUS B HUX
MAaTOJIOTUYECKUX U3MEeHEeHUH. M3yueHre KOMIbIOTEPHBIX TOMOTPaMM IIPOBOIUTCS C
MCIIOJIb30BAaHUEM PA3IUYHBIX 3JIEKTPOHHBIX OKOH. AHANIN3 U300paKeHUsI MOXKET ObITh
CTPYKTYpPHBIM (aHATOMUYECKUM) M JIeHCUTOMEeTpruYecKkuM [1].

DNeKTpOHHAsI MaTPHULIA SABIISIETCSI OCHOBOM ISl (pOPMUPOBAHUS N300PAKEHUS
MONEPEYHOro CeYeHUs 00bEeKTa ucciaeaoBanus. Takoe n3o0paxxeHue MOKET ObITh
MPEICTABIICHO B ABYX BHJIaX: KaK MOJYTOHOBAs KapTUHA, COCTOSIAs U3 PA3THUHBIX
OTTEHKOB CEpOTro I[BETA, WM KaK Ta0auIla pacrnpeaeneHust abCOMOTHBIX 3HaYeHU I
KO2(pPUIIUEHTOB OcNabaeHus.



B nepBom ciydae pe3ynbTaT CKAaHUPOBAHUS BBIBOJUTCS HA MOHUTOD, T€ KaKIOMY
MUKCEJTI0 MPUCBAUBAETCS ONPEEICHHBIA OTTEHOK CEPOM IIKaJIbl B 3aBUCUMOCTH OT
BEeIUYMHBI KO3 PuimenTa ocnadbnenus. HU3kum 3HaueHUsIM COOTBETCTBYIOT Oosiee
TEMHBIE YYaCTKH, BHICOKUM-0o0Jiee cBeTibie. [[03TOMYy Ha KOMIIBIOTEPHBIX
TOMOTpamMMax, Kak U Ha peHTT€HOIpaMMax, BO3yX U300pakaeTcs B BUJIE YYACTKOB
TEMHOT'O (YepHOT0) IBETA, MSTKHE TKAaHU U KPOBEHOCHBIC COCYIBI-CEPOT0, KOCTH-
CBETJIO CEPOro WiH Oeoro.

Brruncnennsie kKo3GGUIMEHTH! 0CclIa0IeHUsl PEHTT€HOBCKOIO U3JIYYEHUS BBIPAXKAIOTCS
B OTHOCHTEJIbHBIX BEIMUMHAX, TaK Ha3bIBaeMbIX eauHuIax Xayuchuiga (Hounsfield
units, HU). Enuanner XayHcdunga oOpa3yroT HIKany, B KOTOPO# 32 HOJIb IPUHST

K03 GUIMEHT ocitabieHus Bobl, a HKHsAs rpanuia (-1000 HU) cootBeTcTBYET
kod(ppunueHTy ocnabiieHus BO31yxa.

BepxHss rpanuia mkansl BapualenbHa, TaK KaK OHa COOTBETCTBYET KO3(PPULIUEHTY
ocJ1a0JIeHHs] KOPTUKAJIBHOTO CJI0SI KOCTH. DTOT MOKa3aTelb ONpeaensercs
paspelarolieit cnocoOHOCThIO anmapara u Moxet gocturath +1000...+40000 HU.
Hau6onpmue 3HaueHuss Ko3hPUIMEHTOB 0CcIa0IeHHs] pETUCTPUPYIOTCS B MUpaMUIaxX
BUCOYHOW KOCTU. 3HAUEHHUSI INIOTHOCTHU ISl OOJIBIIMHCTBA MAPEHXUMATO3HBIX OPraHOB
coctaBisaoT +30...+70 HU, kpoBu B cocynax u kamepax cep/ua — B Ipejesiax
+40...+45 HU, xuposbix Tkanei-ot-30 HU n10-100 HU.

TeopeTnuecku 3TH YCIOBHBIE YUCIA JIOJKHBI OBITH IPSIMO MPONOPLIUOHATBHBI
koappurrenTam ocnadyenus. OTHaKO TOYHOCTh UBMEPEHUM CUIIBHO CTPAJaeT OT
HETOYHOCTEH M HECOOTBETCTBUM, BBI3bIBAEMBIX Pa3HOOOPa3HBIMU apTedaKTamMu.
B03MOXHOCTB HE TOJIBKO BU3YaJbHO U3Yy4aTh UCCIEAYyEMbI O0OBEKT, HO U TPOBOAUTH
NPsIMOM IEHCUTOMETPUYECKHUI aHaJIU3 C U3MepeHueM Kor(pGULIMEeHTOB ocinabieHus B
eauHUIaX XayHchuiaa sBisieTcs cylecTBeHHbIM npeumyiiectsoM KT o cpaBHeHuUto
C OOBIYHBIM PEHTTEHOJIOTMYECKUM uccienoBanueM. [Ipu aHanuse peHTreHOBCKUX
CHUMKOB JICHCUTOMETPHUSI TAKKE BO3MOXKHA, OJTHAKO OHA SIBJISIETCS] HEMPSIMOH,
OMOCPE0BAHHON, U OCHOBAHA HA COMOCTABJICHUH CTETIEHH MOYEPHEHMUS
PEHTI€HOBCKOM MJIEHKH MHTEPECYIOUIeH 00JacTH U BBIOPaHHOTO 3TaJOHA, HAPUMED,
AJUTFOMHUHHEBOTO KJIMHA.

[ToMuMO cOOCTBEHHO MOTYTOHOBOTO M300paKEHMsI, YUCIOBbIE 3HAUCHUS

K03 PUIIEHTOB OcIabeHNs MOTYT OBITh MPEJCTaBICHBI B BUI€ TaOIHUIIbI HA SKpaHe
MOHHUTOpA WK Ha Oymare rocjie uX pacnedyaTrky ¢ NOMOUIbI0 puHTepa. M3yuenue
MIPOCTPAHCTBEHHOTO pacmpeiesieHus] aOCOIOTHBIX 3HAaUEeHUN KOd(PPUIIMEHTOB
ocJlabJieHus] THOTAa IPUMEHSIETCS 111 YTOUHEHUS! OOBIYHBIX IEHCUTOMETPUYECKUX
noKasaresyieil, B YaCTHOCTHU MPH BBISIBICHUH OOBI3BECTBIICHUN B MATOJIOTMYECKUX
00pa3oBaHUsX.

JIeHCUTOMETPUYECKU aHATIN3 OCYILIECTBISIOT C UCOJIb30BAHUEM CTaHIAPTHBIX
MaTeMaTU4ecKuX nporpamm. [IOTHOCTh aHATOMUYECKUX CTPYKTYP U MATOJIOTUYECKU
W3MEHCHHBIX TKaHEH N3MEPSIIOT B «30He uHTepeca» (region of interest, ROI) okpyrnoii
WJIU, TPU HEOOXOAUMOCTH, TPOU3BOILHON (popMbI. UeM OosbIlIe TUIOMA/ b 30HbI
MHTEpEca M0 OTHOUIEHUIO K pa3MepaM MaToJOornyeckoro oopasoBanus, Tem Oosee
O0OBEKTUBHBIM OKa3bIBAETCS U3MEPEHUE MIIOTHOCTU. Heo0X01MMO yUUTHIBaTh CpeiHEE
3HAYCHUE JICHCUTOMETPHUCCKUX MoKa3aTelel (IMean) u BeJIMYMHY CTaHAapTHOTO
otkionenus (Standart deviation, SD). D10 nmo3BoJsieT pa3ieuTh BCE MATOJOTHICCKUEC
o0pa3oBaHus Ha OHOPOJIHBIE U HEOJHOPOAHBIE. MATKOTKAaHbIE CTPYKTYPbl CUUTAIOTCSA
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OJIHOPOJHBIMH, €CIIM CTAaHAAPTHOE OTKJIIOHEHUE HE MPEBBIIIAET OJTHON TPETHU OT
CPEIHET0 3HAYEHUS UX MIIOTHOCTH. OOBIYHO 3TOT MOKA3aTEeb HE TOJKEH MPEBBIIIATD
10... 15 HU[4].

CpaBHeHUE JEHCUTOMETPUUECKUX MOKa3aTeIeh MOKET ObITh OOBEKTUBHBIM TOJIHLKO
MIPU OJJMHAKOBBIX (PU3UKO-TEXHUYECKUX YCIOBUSAX BBIMOIHEHUS UCCIIEIOBAHUS.
JleHcuTOMETpUYECKas XapaKTEPUCTUKA U3MEHEHHBIX yUaCTKOB UMEET, B OCHOBHOM,
KaueCTBEHHbIN XapakTep. AOCOMIOTHBIE BETMYUHBI Yices XayHchuiga BecbMa
BapuaOesbHbI U 3aBUCIT OT MHOTHX (DaKTOPOB, HEMOCPEACTBEHHO HE CBSI3aHHBIX C
U3y4aeMbIM 00BEKTOM, B YACTHOCTU TEXHUUYECKMMHU OCOOEHHOCTSAMM ammapara,
00JIaCThIO UCCIEIOBAHMS U PAJIOM APYTUX NpuuuH. [103TOMY aHaN3 MIOTHOCTHBIX
MoKasaresiell HalpaBJieH NPEeXKe BCEro Ha ONpeIeJIEHUE OCHOBHBIX BUI0B
MATOJIOTMYECKUX 00pa30BaHMl: OOBI3BECTBICHHBIX, MATKOTKAHBIX, )KMJIKOCTHBIX,
KHUPOCOIECPKAIINX, BO3TYXOCOAECPKAIIMX.

bonee neranpHasi, KOIMYECTBEHHAs OLIEHKA JEHCUTOMETPUUYECKUX MOKa3aTeseil ¢
UCIOJIb30BaHUEM a0COMIOTHBIX 3HaueHuH uncen Xayuchunaa (HU) B psae cirydaes
He00X0IMMa MPHU U3YYEHUH HEOTHOPOAHBIX NATOJOTHYECKUX 00pa30BaHMi, a TaKKe
MIPU MCTOJIb30BAaHUM METOJUKU YCUIICHHS n300paxkeHus. HeonHopoaHble
MaTOJIOTUYECKHE 00pa30BaHusl MOTYT COJIepKaTh BKIIOUEHUS KUPA, )KUJKOCTH UIH
0ObI3BECTBIICHHUS. [[J151 MX BBISABICHUS MOYXXHO MPUMEHUTHh METOAUKY MOCTPOCHHUS
TUCTOIPAaMM, a TaK)Ke pacreyaTKy aOCOMIOTHBIX 3HaUeHUN yrcen XayHchuiga B 30He
UHTEpEca.

OpTOOOHTHUYECKOE JICUEHHE Y B3POCIBIX 3aTPYIHEHO B CBSA3H C YBEITMUEHUEM
IJIOTHOCTH KOMIIAKTHOM IUIACTUHKHU U Ty04YaTOro BEIleCTBa KOCTHOM TKAaHH,
CHIIKEHUEM €€ TUIAaCTUYHOCTH, ocllabjeHneM 0OMEeHHBIX TpoiieccoB. Paspaborano
MHOTO Pa3JIMYHbIX METOJA0B MHBA3UBHOTO U HEMHBA3UBHOT'O BO3ACHCTBUS HA KOCTHYIO
TKaHb C LIEJIbIO ONTUMHU3AIMN OPTOIOHTHYECKOTO jJeueHus. Hu y Koro He BbI3bIBaeT
COMHEHHMS, UYTO XOPOUIETr0 Pe3yJibTaTa OPTOJOHTHUYECKOIO JIEYEHUS Yy B3POCIBIX MOKHO
JTOOUTHCS TOJIBKO MPU KOMITIEKCHOM Toaxo0 ¢ [2].OcnabuTh KOCTHYIO TKaHb U CIEIaTh
e€ OoJiee MOJATAMBOM K MEPEeMEIICHUIO 3yO0B MOKHO BO3/ICHCTBYS Ha KOCTHBIHN
MaTpUKC U cojiepkaHue B Hell Kaibus u ¢pochopa. OHUM U3 MyTEH peleHus
JaHHOU MPOoOJIEMBbI SBISETCS MPUMEHEHUE HU3KOYACTOTHOIO yibTpa3Byka. OH
OKa3bIBAET PA3HOCTOPOHHEE OMOJIOTHYECKOE ACHCTBUE. BBI3BIBAET MUKPOMACCAXK
KJIETOUHBIX CTPYKTYp, TEIIOBOM 3 (PEKT, PU3NKO-XUMUYECKHE U3MEHEHUS U JP.
O3ByuMBaHH€ HU3KOYACTOTHBIM YJIBTPA3BYKOM IOBBIIIAET IPOHUIIAEMOCTD
KJIETOUYHBIX MEMOpaH, yJlydllaeT IPOHULIAEMOCTh U BBEJICHHUE JIEKAPCTBEHHBIX
BEILECTB.

Lenbp10 MPOBEIEHHOIO SKCIEPUMEHTAILHOTO UCCIEA0OBAHUS IBUJICS
JEHCUTOMETPUUYECKHUN aHaJIN3 KOCTHOM TKAHU aJIbBEOJISIPHOIO OTPOCTKA HUXKHEU
YeJIFOCTH Y KPOJIUKOB, MOJBEPIIINXCS 03BYUMBAHUIO HU3KOYACTOTHBIM YJIbTPa3ByKOM
yactorou 22,44, 60,80 u 100 I 11.

Marepuan u METOABI

DKcHepuMEeHT NnpoBeeH Ha 36 KpoJMKaxX MOpO bl IIMHIINILIA OJIMHAKOBOTO BECa U
Bo3pacTa. KpoJqukoB pazienuiu Ha mecTHaauaTh rpymn. OJHy KOHTPOIbHYI0 — 9
oco0ell U MATHAALATh ONBITHBIX-TI0 3 0COOM B Kax 0. B nepBoi, BTopoil u TpeTbeit
OIBITHOM I'pyNIax IPOBOAUIIN 03BYYUBAHUE KOCTHOW TKAHU U CIU3UCTOU
aJbBEOJIIPHOTO OTPOCTKA HUKHEH YENIOCTH B 00JIACTU LEHTPAIbHBIX PE3IOB
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yIbTpa3BykoM yactoToi 22 k' 1o necsitu MunyT 1o 5,10 u 15 npouenyp
COOTBETCTBEHHO. B 4eTBEPTON, IIATON U IIECTOM OIBITHBIX I'PYINIAX IPOBOAUIIN
03BYYHMBaHUE KOCTHOM TKaHU M CIIU3UCTON B 3TOM k€ 00JIaCTH yJIbTPa3BYKOM
yactotoil 44 k' 10 gecsatu MuHyT, Takxke no 5,10 u 15 nporeayp cOOTBETCTBEHHO. .
B cenpMoii, BOCBMOM U AEBIATON ONBITHBIX IPYIax IPOBOAUIN 03ByYMBAHUE KOCTHOU
TKAHH U CIM3UCTOMN B 3TOM e 00JacTu yabTpa3BykoM yactotor 60 kI’ 1o necsitu
MUHYT, Takke 1o 5,10 u 15 npoueayp.B necsaroil-nBeHanaTol onbITHBIX IPyHIax
MPOBOJMIIM 03BYYMBAHHE KOCTHOM TKAHU U CIM3UCTOM B ATOM e 00JacTh
ynbTpa3Bykom yactotoit 80 kI'11 1o aecsth MUHYT, Takxke 1o 5,10 u 15 nmpouenyp. B
TPUHAAUATON-TIATHAAATON OINBITHBIX IPYIIIaX IPOBOJWIA 03BYYHMBAaHUE KOCTHON
TKaHU U CIM3UCTOMN B 3TOM ke obnactu ynprpa3Bykom yactotoi 100 kI’ go necaru
MUHYT, Takke no 5,10 u 15 npouexnyp. [locie okoHUaHMS SKCIEPUMEHTA )KMBOTHBIX
BBIBOJIMJIM U3 OIBITA MOJ] HApKO30M. bpanu ydacTok HU»KHEN 4eltocTH B 00J1aCTH
PE3LIOB, OTIETSIMN CIU3UCTYIO 000JIOUKY U HaIKOCTHULLY U (ukcupoBaiu B 10%-nom
pacTBOpe popMasnHa.

Puc.1. CkanupoBanue o0pa3iioB KOCTHON TKaHH.

HccnenoBanue 00pa3oB KOCTHOM TKaHU MPOBOAMIA HA MHOTOCPE30BOM CIIUPAIEHOM
KoMITbIOTepHOM ToMorpade « Light Speed » hupmebr J[xeHepen DIEKTPUK U «
Somatom-Volum Zoom » ¢pupmber Cumenc. OOpasiibl yKIaABIBAIACH HA TUIOCKYIO JIEKY
CTOJIa ¥ CKAHUPOBAIKCH IO O0IIeTIpHHATON MeTouke (puc.l). PekoHcTpynpoBain
M300pakeHHs 00pa3OB CKaHAMHU TONIIUHON B 1-2 MM. [11O0THOCTB CTPYKTYpBI
KOCTHOM TKaHU U3yYaslach MPU NOMOIIM OJTHON U3 MPOTrPaMMHBIX (PYHKIIMI
tomorpada-aeHcuromeTpuu (puc.2).



Puc.2. PexoHcTpyupoBaHHbIE 00pa31bl Jj1s1 AEHCUTOMETPHUH.

Pe3synpTaThl HccneqoBaHust 00pabOTaHbl C MOMOIIBIO CIIEHUATBHBIX TPUKIAIHBIX
NpOrpaMM C BBIYMCICHHEM CpefHel apudMeTrnueckoi Beanuunbl (M), cTaHmapTHOM
omuOku (M), kputepueB qoctoBepHOCTH CThIoIcHTA (1), BEPOSITHOCTH TOCTOBEPHOCTH
cpaBHUBaeMbIX BeinuuH (P). Pasnuuuns paccMaTpuBaivch Kak JOCTOBEPHBIC MPH
P<0,05.

Pe3ynbpTaThl 1 00Cy)XaeHue

[Tony4yennsie ko3 PUITUEHTHI OCIA0IECHUS PEHTTE€HOBCKOTO U3TyYEHUs BBIPAKEHHbIE
B OTHOCHUTEIILHBIX BEJIMYMHAX, TAK Ha3bIBaeMbIX equHuIaX XayHchmina (HU)
MpUBEACHBI B TAOJIHIIE.

Ta6numua. Koadduiments: ocnabienust peHTreHoBckoro usnydenus (HU, M+m)

5 npousayp 10 npouenyp 15 npouedyn
YacroTa HapysHan BHyTpesHas  HapywHas BHyTpexHAA | HapywHas | BHyTpeHHaR
YNbTPESBYHE | KOMNAKTHAR | KOMNAKTHAR  HOMNAKTHAA | KOMNAKTHAA | KOMNAKTHAA | KOMNaKTHAR
NNACTHHHA | NAACTHHHA NNACTHHHA | MAACTMHHA | nnacTWHea | nnacTMHua
22 HMy 1572488 9% | 1703,5L81,4 | 1488420,0% | 17304413 | 1416484.0*% | 1748466,6
44 W'y 1440445 2% | 1741£220% | 14271711% | 17331383 | 1410464 8% | 17354327
B0 kMY 1425+52 8+ | 1742+2723% | 1421428,9% | 1740417 5% | 1401+34,3% | 1731+35,3
g0y L0527 9% | 1734£30,3F | 1412215,9% | L736217 4% | 1392224.6% | 1725£15.5%
100 KMy 1385412 2% | 1730L276% | 1380147+ | 17444280% | 1376416,6% | 1741:206%
HOHTRONE 1235+23 5 18162171 | 1835235 | 1816+#171 | 12354235 | 18164171

*-pa3u4Ms CTATUCTHYECKHU JTOCTOBEPHBI OT KoHTpoIs (p<0,05).
Kak BUIHO U3 MPEICTABICHHBIX B TAOJIHIIE TAHHBIX, B OIBITE C MPUMCHEHUEM

yIIbTpa3Byka 4acToToil 22 k' npu n3yyeHrur ONTHYECKOM MIIOTHOCTU HAPYKHON
KOMIIAaKTHOM IJIACTHUHKH HaOro1aeTcs yMeHblienue equuui Xayuchunaa (HU) ot
1572 no 1415.

B onbiTe ¢ npuMeHeHreM ynbTpa3Byka 4acToroi 44 kI’ npu U3yuyeHun onTHYECKOM
IJIOTHOCTH HapyKHOM KOMIAKTHOM MJIACTUHKY HA0JII01a€TCS YMEHbIIEHUE €UHULL
HU ot 1440 no 1409.

KoadummenTs! ociabiaeHuss onTHYECKON MIOTHOCTH HAPYKHOM KOMIAKTHON

IUIACTUHKU B ONBITE C IPUMEHEHUEM YIIbTpa3Byka yactoToit 60 kI'11 cHIKaroTCs OT
1425 no1401HU.



[Ipu npumenennn ynpTpa3Byka yactoror 80 u 100 k', 3TOT Nokazarenb
ymenbiiaetcs ot 1405 no 1392HU u ot 1395 no 1376HU.

Bo Bcex rpynnax oTMe4aeTcsl yMEHbIIEHUE YUCIIOBBIX 3HAYUEHUIN KO3(pUIIMEHTa
XayHchunaa ¢ yBeIUYeHUEM KOJIMYECTBA MPOLEAYDP YIAbTPa3ByKa.

[Ipu u3ydyeHnu npeACTaBICHHBIX JAHHBIX OTMEUYAETCS, YTO CHUKEHUE ONTUYECKOU
IJIOTHOCTH KOCTHOM TKaHM 00Jiee BBIPAXKEHO B HAPYKHOM KOMITAKTHOM TUIAaCTUHKE,
YeM BO BHYTPEHHEW BO BCEX IpyNIax. ITOT MMOKA3ATENb sl BHYTPEHHEH KOMIAKTHOM
TUIACTUHKU HAXOJIUTCS Y BCEX )KUBOTHBIX IPUMEPHO HA OJHOM YPOBHE.

Tax e oTMeyaeTcsi BO BCEX rpymnmnax yMEHbIIEHUE YUCIOBBIX 3HAUEHUN KO3 (pUIIEeHTa
XayHcunaa no CpaBHEHUIO C KOHTPOJIEM.
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