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CoorBercTBHE MOpd)OJlOI'H‘IeCKOﬁ KapTHHBI H PEHTIeHOJIOrH4eCKOoro n306pa)KeHm| fABJIAETCA OCHOBOMOJAraruuM noaxoaom
B JHArHOCTHKE KOCTHBIX Honooﬁpaaonanm“i, H TeM He MeHee 3THM MOCTYIAaTOM npeﬂeﬁperaloT 0OJILINMHCTBO MATOJIOTOB.
,HJI}I NOCTAHOBKH «I'PAMOTHOI0» MOpd')OJlOm‘-leCKOI‘O JAHArHo3a ConocTraBji€eHHE Mopd)o.uom'lecmro M PEHTIeHOJIOTHYE€CKOro
JHArHo30B fABJIAETCA 20CoI0THOI U 0053aTeNbHOM H(‘306X011MMOCTHO. PaCCMOTpeHHe PEHTTeHOJIOTHYEeCKHMX JaHHbIX JIMIIb B
KayecTBe HHTEPECHBIX, HO HE 00sA3aTe/IbHbIX ONOJHUTEIbHbIX CBeIeHHH K Mopd)o.rlom'lecxomy HCCJIeI0BAHHUIO HEIOMYCTHMO.
B HacrosieM coo0meHun yaeasaercs oco0oe BHUMaHHE OlleHKEe B3aMMOCBA3M MEXK/y PEHTT€HOBCKHMHM JTyYaMH U TKAHAMH
C aKIIeHTOM Ha CTPYKTYPY KOCTH H MATKHX TKaHEeH. Kpome TOro, 1IeTAJIbHO PACCMATPHUBAETCA NPUMEHEHHE TAHHBIX le‘lEBOﬁ

JMATHOCTHKH B IOCTPOEHHH MOP(0I0rHIecKOoro AMarHosa.

Ha 3Tare MoAroTOBKHU OOIIMX ITaTOJIOrOB 00s13aTENb-
HO BCTPEYalOTCsl YITOMUHAHUSI O HEOOXOAUMOCTH
MIPUMEHEHUS] PEHTTEHOJIOTMYECKUX JaHHBIX IIPU MHTEP-
IpeTaluy KOCTHBIX Ouoncuii. VicTopuyecku JaHHBIA
nonxon, 6611 copMmymupoBad Jaffe n HazaH «3D» [1].
JlaHHBIMA TEPMUH MOAPa3yMEBaET TECHOE B3aUMO/EN-
CTBME CIELMAJIMCTOB Tpex obyacTeit — Mopdoliora,
PEHTIEeHOJIOra U Xupypra-opTonena. PesyasraToMm Tako-
'O COIPYKECTBA sIBJISIETCs IPaBUJIbHAs TOCTaHOBKA IUT-
Ho32a B 95% ciyyaes [2]. OnHaKO B peIKMX YHUBEPCUTE-
Tax ¥ KJIMHUYECKUX TOCTIMTAJISIX UMEIOTCS CIIeLIaJIbHbIe
MpOrpaMMBl 10 MOATOTOBKE KOCTHBIX I1aTOJIOTOB CO
CIeMaJIM3UPOBAaHHBIM LIMKJIOM 10 PEHTT€HOJIOTUH.
IIpro6pecT HEOOXOAUMBIE 3HAHUA I LIeJIeHATIpaB-
JIEHHOT'O TOHUMaHMsI pEHTTEHOJIOTUYECKUX CTPYKTYP C
y4ETOM PEAKOCTUA KOCTHOM ITAaTOJIOTHUU KPAHE CII0XHO,
a 3a4aCTyIO ¥ HEBO3MOXHO 0€3 J0CTyna K CrielMajibHO
MMOArOTOBJIEHHBIM ITPOrPaMMaM.

IMopaxeHHbIe TKaHU, UCCIIeyeMble B OPTOIIEINYE-
CKOI1 IMpaKTUKe, HEBUAUMBI 6€3 NIPUMEHEHHU s JTIyYEBbIX
METOJ0B, OHM HEBMAMMBI U JUIsl XUpypra, 6epyluero
KYCOUKH TKaHU 151 MOP(OJIOTMYECKOr0 UCCEAOBAHUS.
JlyyeBasi AMarHOCTHKA TPEIOCTABISAET LIEIbIM CIIEKTP
IAHHBIX O B3aMMHOM pPacCIIOJIOXKEHUU NMOpPaKEeHHBIX
M 30POBbIX TKaHEW, NOMOIraeT UHTEPIPETUPOBATH
M3MEHEHHUs HE TOJBKO C TOYKHU 3PEHMS] BO3AENCTBUA
MIaTOJIOTMYECKMX TKAHEH Ha 3M0POBbIE, HO U O AEHCTBUM
3J0POBBIX TKaHeil Ha «OosbHbIe». B psne ciydaes Jy-

ec Juisl KODPECTIOHAEHIINU
Bynbiuesa Mpnna BraguciaBosHa
E-mail: irena@boulytcheva.com

yeBble JaHHbIE O0BSICHSIOT KIMHUYECKUE CUMITTOMBI 1
MPOSsIBIIEHUSI 3200JIEBAHMS.

M HTepripeTalisi KOCTHBIX OMOITaTOB TPEOYET ONbITa
1 OTIpe/ieJIEHHBIX HABBIKOB, KOCTHAs TKaHb TPYAHA IS
00paGOTKU U BHITTOJIHEHUSI JOTIOJHUTENBHBIX MOJIE-
KYJISPHBIX MeTomoB. M3yyeHre KOCTHBIX OMOITaTOB
COTIPOBOX/IAETCS OOJIBIINM KOJIMYECTBOM apTe(aKToB.
PeHTreHOBCKMII CHUMOK B psiie CIy4aeB SBIISETCS
CaMOCTOSITELHBIM U JIOCTATOYHBIM MaTE€pUAJIOM IS
MOCTAaHOBKM AMarHo3a. JIyueBble METObI AI0T [10JIHYIO
KapTUHY 30HbI [1aTOJOMMYECKOro NMPOLECCa, IOMOraioT
YCTaHOBUTH HauboJiee NPEATOYTUTEIbHbIE IS B3ATHS
OMOICUH YYaCTKU TKaHU, TIOMOraloT 10Ka3aTh HAJIMYMeE
JIMAaTHOCTMYECKH BaXKHBIX 30H U U3 KaKOTo )parMeHTa
HOBOOOPa30BaHUsl B3ST MaTepyal [Uisl TUCTOJOrMYe-
ckoro uccaenosanus [3]. Takum 06pa3oM, CTAHOBUTCS
OYEBUAHBIM, YTO M30JIMPOBaHHOE MOPGHOIOrM4ecKoe
HCClIefOBaHNE He SBJSETCs JOCTAaTOYHbIM [UIs IIOCTa-
HOBKM IPaBIJIBHOTO JUAarH03a NpY HOBOOOPa30BaHUAX
KOCTHOM TKaHW. YeM MEeHBIINM ONBITOM 00JafaeT
1aTOJIOT B YTEHMHM KOCTHBIX U300paXKeHuii, TeM boiee
SBHOM CTaHOBUTCSI POJIb PEHTTEHOJIOTa B COBMECTHOM
«3D»-pabore.

B3aumojeiicTBHe PEHTTEHOBCKHX JIydel ¢ KOCTHbIMH
H MbIIIEYHBIMH CTPYKTYPAMH

PeHTreHOBCKME JIydU MPEACTABISIOT COO0M 3JeK-
TPOMarHUTHbIE BOJIHBI C JUIMHON B OAMH aHICTPEM.
PeHTreHOBCKHME JIyYM CMOCOOHBI XapakKTepu3oBaTh
TKaHU Ha aTOMHOM YPOBHeE, ITOCKOJIbKY OHU 0071a1al0T
BbICOKOW HEPrue€il M MEHbIIE aTOMa I10 pa3Mepam.
OmnsiTel Pesepdopma nmokasanu, 4YTo sIAPO 11060TO
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aToMa COCTAaBJISIET JIMIIb OMJITMOHHYIO YacTh BCETO
atoMa [4]. B mpupoae co3gaercs BIrieyaTieHue, YTO
MaTepusi 06J1aaeT CONUIHOM IJIOTHOCTBIO, OAHAKO BCE
aTOMBbI TMPEUMYILLECTBEHHO COCTOSIT U3 OPOUTANBHBIX
NpOCTpaHCTB. ATOMHasi Macca Ha 99,94% cocTtouT us
Macchl IIPOTOHOB M HEHUTpPOHOB. Eciu ycioBHO yna-
JIUTH BCe OpOUTalbHbIE NMPOCTPAHCTBA, OCTABLUMICS
00BEKT 3aiMET OfHY OMJUIMOHHYIO YaCTb UCXOAHOrO
o6beMa. [ HasgHoCTH npuBeneM npumep ¢ 5000
YKOMIUIEKTOBAHHBIMU camosieTaMu. Eciiu ynanuThb Bce
MEXYTOYHBIE NTPOCTPAHCTBA, TO OCTABLIUICH 00BEM
OyeT COOTBETCTBOBATh 00beMy 0€MCOONIBHOrO Msiva,
IIpY 3TOM Macca NpeJMeTa OCTaHeTCs IpexHeil. Eie
6oJiee BIIEYATISIONIMMYU NPUPOAHBIMU TIPUMEpPAMU
JaHHOTO (hakKTa SIBJISIIOTCS IyJIbCaphl, 3BE€3bl-KapIUKH
" (TEOPETUYECKHU ) YEPHBIE JBIPHI.

TaxuM 00pa3oM, peHTTeHOBCKHME JIyY! IIPOHMU3bIBA-
JOT MaTEPUIO UMEHHO Gy1arofapsi 3TUM MEXYTOYHBIM
MTPOCTPAHCTBaM, 4eM O0JIbIIIe AaTOMHAsI Macca BelleCcTBa
1 GoJiplllee KOJUYECTBO YACTULL BpPalllaeTCsI BOKPYT
s/pa, TEM BBIILIE BEPOSITHOCTb CTOJKHOBEHMSI C PEHT-
reHOBCKUM JIYYOM M, COOTBETCTBEHHO, «IUIOTHOCTH»
cTpyKTypbl. O6beM siaep HuutoxeH (1x107%), n naxe B

aTOMaXx C HECKOJILKMMM siIEPHBIMU 4YaCTULIAMU (30J10TO,
CBHMHEL, OCMMI1) MOXHO TIpeHeOpeyb UX POJIbIO B IM10-
IJIOILIEHMHM PEHTIeHOBCKUX Jyyel (puc. 1).

CTaHOBUTCS OYEBUIHBIM, YTO PEHTTEHOILUIOTHOCTD
HaIPAMYIO 3aBUCUT OT PM3UYECKMX CBOICTB MEXYTOY -
HBIX MPOCTPAHCTB BellecTBa. K nmpumepy, aToM KpuIi-
TOHA 00JafaeT O0JbLIUM KOJIMYECTBOM 3JIEKTPOHOB,
4yeM aTOM KaJIbLIMSI, HO O0JIbIIMMM MEXYTOYHBIMU ITPO-
CTPaHCTBaMH, M, COOTBETCTBEHHO, KPUIITOH SIBJISETCS
ra3000pa3HBIM BEIIECTBOM, 2 COOTBETCTBEHHO, ITPOHHU-
L1aeM JUIsl pEHTTEHOBCKUX JIy4yeil. PEHTTeHOIUIOTHOCTh
HATIPSIMYIO 3aBUCUT OT KOJIMYECTBA YaCTUILL VISl BO3-
MOXKHBIX CTOJTKHOBEHMI Y MEXXYTOYHOTO IMPOCTPAHCTBA
MEXIY 9TUMU YaCTULIaMU.

AJIMa3, OIHO M3 CaMbIX TBEP/bIX BELIECTB B IPUPOJIE,
MMEET TaKyIO € PEHTITeHOBCKYIO IJIOTHOCTb, KaK Ipa-
&uT, caMblii Xpynkuii Matepuan (puc. 2). Liupkonuii,
HCKYCCTBEHHBIIT «MUMHK» aJIMa3a, Ha000poT, obnagaer
BBICOKOJ pEHTTEHOBCKOM IIOTHOCTBIO, TOCKOJIBKY 00~
JIaAeT JOMOJHUTEIBHOM OPOUTOM U 00IBLIUM KOJIMYe-
CTBOM 3JIEKTPOHOB, Y€M KaJIbLIUI (CM. pUC. 2).

PeHTreHOBCKHII CHUMOK SIBJISIETCSI PE3YJIBTaTOM
IIPOXOXIEHMs] PEHTTEHOBCKMMMU JIy4aMU, reHepupye-

Puc. 1. PHCYHKH 2 H B IIPEJCTABIISAIOT cCXeMATHIECKOe H300DaXKeHHe aToMa reJius ¢ ABYMs 2/IeKTPOHAMH Ha 0O/IHOH opoure. /17151 cpaBHeHHs
[PeICTABJIEHA CTPYKTYPA Ka/ibs ¢ 20 3/1eKTPOHAMH Ha yeTbipex opOurax. Ha pucyHkax 0 M r pEeHTreHOBCKHe JIy4H «aTaKYlOT» 9TH XKe
atombl. CTaHOBHTCS 0UEBHIHBIM, B KAKOM CJIydyae cTo/KHOBenHe Goee BeposaTHo. Ha pucynke 1r uzobpaxena cxema BepoATHOIo €T/~
KHOBEHH 1pa C PEHTTeHOBCKHMH JIy4aMH, OJHAKO B MACIITA0e PUCYHKA BHElIHssl 0POMTA HMeeT IMaMeTp 10,2 m! Pucynku Heo6xoaumo
paccMaTpHBATh C YYETOM onpeeieHHbIX GH3HIeCKHX HETOYHOCTeH
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Puc. 2. a) IlaunenTka, 40 net, oTMeTHIa 60Jb B KHCTH Nocie
He3HAYMTe IbHOM TPABMBI, DEHTTEHOJJOTHYECKOe HCCIeIoBaHue
BBISIBHJIO SHXOHAPOMY 5-ro nmajbua ¢ NPU3HAKaMH nepejiomMa
6e3 cmemenns. Ha cHMMKe TakiKe KOHTYPHpYeTCs KPYNHbIH
PeHTreHoNpPOHHIAeMblii KaMeHb (a/Ma3) B onpase oT Tuddanu.
6) INaumenTka, 50 jeT, NpeaNOYHTAET HOCHThH MOEIbHbIH
KaMeHb, ABJIAIOIMIACA OKCHIOM LHMPKOHHA, H3 CO0DOpaKeHHmii
6esonacnoctu. Llupkouuii okcua odaanaer 40 31eKTPOHAMH
Ha 5 opOUTAX B MPOTHBOMOJIOKHOCTH 20 31eKTPOHAM Ha 4 op-
OuTax y kaapuus. CHUMKH IeMOHCTPHPYIOT HCTHHHBIN anaMa3
(PeHTreHonpoHHIAEeMbIii) H MCKYCCTBEHHBIH KaMeHb NHPKOHMI
(PeHTreHOMJIOTHBII)

MbIMM Ha KaTO/IHOM TpyOKe yepe3 GuibTp, KoLmmarop,
TKaHU MalyeHTa, MOLYJISITOP U IeTeKTop [5].

PentreHoBckasi TpyOKa MpOAyLIMPYET IIMPOKUIA
CIIEKTp 5JIEKTPOMArHUTHBIX BOJH, (UJIBTP yaaiseT
WU3MUIIHUNA paguallioHHbIN GoH. I yMeHbIIEHUs
pacceMBaHMsl BOJH Ha TpyOKe CTaBAT KOJUIMMATOP,
TaKKe MEXIY 00bEeKTOM M KAacCETOM yCTaHaBIMBAIOT
paccenBaolIyio peLeTKY, KOTOpast OTCEKAET OTPaXKeH-
HbI€ BOJIHBI.

PeHTreHoBCKME JIyYM CIIOCOOHBI pearupoBaTh C
dororpaduueckoit sMyabCHEH, HO C 3aMeIJIEHHON
CKOPOCTBIO TI0 CPAaBHEHUIO CO CBETOBBIMHU JIy4aMH,
ITOCKOJIbKY OHU HaXOJSITCS B IPYTOM CITEKTPE 3JIEKTPO-
MAarHUTHOTO U3JTy4eHMs. s yCKOpeHMs mpolecca
(oToIIEHKA TOMEIIAeTCsl B KacCeTy € (IyOpeCLeHT-
HbIM CJIOEM PEJKO3eMebHbIX MeTaln0B. PeHnTreHoB-
CKMe€ JIy4M PEarupyloT ¢ GIyopeCcLIEHTHBIM ITOKPBLITHEM,
BBI3BIBAIOT I1EPEXOJ] 3JIEKTPOHOB Ha 6osiee BBICOKMIA
SHepreTHYecKuii yposeHb. Korma sJ1eKTpoHbI BO3Bpa-
LIAIOTCS1 B UCXOJHOE SHEPTETUUECKOE COCTOSIHUE, OHU
JAIOT BTOPUYHYIO SMUCCUIO 3JIEKTPOMarHUTHOTO CBETA,
KOTOPBIM MPOSIBJISIETCS] HA TUIEHKE U 1aeT KOHTAKTHBIN
OTIIEYaTOK B KacceTe. Pe3ynbraToM 3TOM BTOPUYHOM
(POTOXUMUYECKOI PEAKLMH SBISETCS MPELUITATALIMS
cepedpa B OMYJIbCUH 1 OKCITO3HLIMSI TUTEHKH [6]. MHTeH-
CHUBHOCTH (hJIyopecLieHLIMH NIPSIMO MPOINOPLIMOHaIbHA
WHTEHCUBHOCTH PEHTIeHOBCKUX Jyuyeil. [TnoTHbIe 00b-
€KTBbI, TIOIJIOIIAIOT U3JIyYeHUE, SMYIbCUS 0L HUMHU
o61agaeT MaJIoil MpeLMIIMTaLKeit cepedpa, 1 n300pa-
>KEHUs1 Ha CHUMKaX OKa3bIBalOTCsI CBETIBIMU. OOBEKTHI,
MporycKalolime Jydu Ha PEHTTeHOBCKUMX CHUMKaX,
COOTBETCTBEHHO, BBITJISIASIT TEMHBIMU.

TToMHMO KJTaCCHYECKOM pEHTTeHOrpaMMBbl, KOTOpast,
10 CYTH, SIBJISIETCSI OOJIBLIMM HETaTUBHBIM CHHUMKOM,
CYILIECTBYIOT U JIPyre METO/bI I10J1y4eHUs] U300paxe-
Hust. [1pu GroopocKonu U300pakeHue 3alChIBaeTCsI
B peaJbHOM BpeMEHHU BUeoKaMepoii. Bo3MOXHO Takxe
MOJIyYUTh U300paxkeHe 3a CYeT PEKOHCTPYKLIMM He-
CKOJIBKMX MaJIEHBKMX LIM(POBBIX N300paxkeHU. Yipo-
LIEHHO MOXHO pacCMaTPUBaTh INIOTHOCTb U3Y4aeMbIX
TKaHel KaK Bo34yX (ra3oo0pa3Hylo Cpeay), XUpPOBYIO
TKaHb, BOAY Y KOCTb. HTEPECHO OTMETUTD, YTO, XOTS
NEpBbIE TPU COCTOSIHUSI IPOHMLIAEMBI TS JIYYEH U Ha
PEHTreHOrpaMMax MposIBJISIIOTCS] TEMHBIMU 30HAMU, UX
KOHTYP MOXHO OTIPEAENATh 32 CYET COCEIHMX IJIOTHBIX
cTpykTyp. Hanbosee spkiM MpruMepoM sIBJISIETCS PacTy-
Mt MeTasnuu3 IIMHHOW KOCTU pebeHka (puc. 3).
KocBEHHBIM ITyTEM MOXHO OLIEHUTb U COCTOSIHME CH-
HOBMAJIbHOM TKaHM, a TAKKE XPSIILIEBOTO CJI051 TOJIOBKH
OeapeHHOI KOCTH MpU ocTeoapTpure (puc. 4).

PenTreHorpaMma siBjisieTcs IByXMEPHBIM OTOOpaxe-
HHEM TpexMepHoii cTpyKTypsl. K npumepy, 6eapeHHas
KOCTb KJIACCMYECKH BBITJISIIUT C 6oJiee TJIOTHBIM KOp-
KOBBIM CJIOEM M MEHEe IIOTHBIM KOCTHOMO3IOBbIM
kaHanoM. Hukoro 3tot dakr He ynusnser. Ha camom
niesie JaHHbIN 3(deKT BOZBHUKAET BCIEICTBHE TOTO, YTO
CyMMa IUIOTHBIX CTPYKTYP, KOTOPbIE ITPOXOAUT My40K
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Puc. 3. CHUMOK KOJIEHHOro cycraBa y peOeHka. Beipaxenuas
«meb» Mexay OeapenHoil u 6osbmedepioBoii KOCTAMH 3a cYeT
YTOJIIEHHOTO CYCTABHOrO XpsAma. CHMMETPHYHO PACTO/IOXKEHDI
TeMHBIE 30HBI 6 POCTKOBBIX MiIacTHHOK. Takxke umelorcs na-
paiienbHble U CAMMETPHYHbIE PEHTTEHONJIOTHBIE 30HbI BO BCeX
KOHIEBBIX OT/AEJAX NPEACTAB/ICHHbIX HA M300paXKeHHH KOCTei, B
GeipeHHBIX KOCTAX 3TH 30Hbl OTCTOAT APYT OT APYra Ha Gosbuiee
PACCTOsIHHME, YTO FOBOPHT 00 YCKOPEHHOM, AKTHBHOM H 1n(epen-
IMPOBAHHOM POCTE B 30HE POCTKOBOI ILIACTHHKH OepeHHOli KOCTH

Puc. 4. Tsukeblii 0CTEOAPTPHT JEBOr0 KOJEHHOro CycTaBa, Cy-
CTABHOI XAl MY MBIIETKOM OepeHHOi KOCTH M CYCTAaBHOM
NOBEPXHOCTHIO 00 TbIIe0epIOBOi KOCTH MPAKTHYECKH OTCYTCTBYET
(TOHKasi, HeDOBHAsl TeMHAsI 30HAa HA CHHMKe). B MemabHOM oTaene
cycTaBHas mieJib NOJTHOCTHIO OTCYTCTBYET, B INU(HU3apHOi 30He
HMeIOTCA YYACTKH Pa3psDKeHHs TKaHH, NpeAcTaBsiomue co0oi
JiereHepaTHBHble KUCTbI

TpU pa3a B KOPKOBOM 30HE, O0JIbLIE, Y4EM CyMMa KOPKO-
BBIX CTPYKTYP ABaX/IbI IUTIOC KOCTHOMO3IOBOE BEILIECTBO
B LIEHTpaJIbHOIi yacTh TpybuaToi koctu [9] (puc. 5).
PeHTreHOBCKHME JIy4M HACTOJbKO MaJl04yBCTBUTEJb-
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Puc. 5. a) ITonepeunslii cpe3 anadmsa oeapennoii koctu. 6) Cxe-
MaTHYecKoe M300pakeHHe PeHTTeHOBCKHX Jy4ei, NpoXoaAimx
yepe3 0oJiee MIOTHBIH YJaCTOK HAPYKHOIO OT/I€/1a KOPKOBOIO CJIos
KOCTH M JIMIIb JBOMHOM CJIOH KOPTHKA/ILHOH ILIACTHHKH H KOCT-
HOMO3IOBYIO JKHPOBYIO TKAHb MeXY/UIAPHOI 30Hb1. B) JIUcTa/bHbI
oT/e) GeIpeHHOl KOCTH B3POCJIOro YesioBeKa, MPeCTAB/IeHHbIH Ha
75% KOCTHOMO3TOBBIM COJIEPKHMBIM, OCTPOEH U3 ry04aToii KOCTH,
KOPKOBBIii CJI0ii BbIpakeH c/1a6o. r) CxemarHyeckoe u3o0paxeHue
NPOXOKIEHHs PEHTTeHOBCKHX JTyueif uepe3 pas/iM4HbIe OTe/Ib KOCTH:
B MeTaauadu3apHoii 30He HA PEHTTeHOBCKOM CHHMKE MpeHMyILe-
CTBEHHO OKAKAETCS KOPTHKA/IbHAS IUIACTHHKA, B MeTasnH(pusapHoi
30He ry0yaras koctb. HoBooOpa3oBanms, pacroioxKeHHbIe B MeTau-
acdm3apHoii 30He M nopaxaiomme MeHee 40% CTPYKTYpbI KOCTH, OCTa-
joTcst Hepacno3nannbivi. HoBooOpa3oBanus, XapaKTepu3ylommecs
CK/IGPOTHYECKMMHM M3MEHEHHMAMH, BH/HbI HA PEHTTeHOrpaMMax. 1)
PeHTreHOrpaMma yJaJieHHOro NPOKCHMAILHOTO 0TPe3Ka OeipeHHoi
KOCTH C 3JIeMEHTAMH METACTATHYECKOTO MOpaXkeHus y GomHOro
PAKOM I0YKH, CTeNeHb IMTHYECKHX H3MEeHEeHH! YMePeHHO BbIpKeHa.
¢) Makponpenapar Toro xe 60,JJbHOr0, 1eMOHCTPHPYIOILMI TOTAIb-
HbIii JTMTHYECKMii e(PeKT C NopaXkeHHeM KOPTHKAJIBbHOM ILIaCTHHKH
H YaCTHYHO MeY/UISIPHOro NPOCTPAHCTBA

HBI, 4TO TpebyeTcst 6onee 40% pa3pyLIeHHBIX KOCTHBIX
CTPYKTYP, YTOObI M3MEHEHMs] MOIJIM CTaTh BUAMMBbIMU Ha
cHUMKe. Eciii 3To npsiMasi IpoeKILUs U TIOPaXKeH Kop-
KOBBIi1 CJIOH, TO JOJDKHO OBITh pa3pylieHo 80% TKaHU.

MIMEeHHO [103TOMY TaK Ba>XXHO [NPOBOJMUTb UCCJIEOBAHUE
B HECKOJIBKMX IMPOEKIUsIX. BakHO MOHMMATh, YTO Ha
CHUMKE Tpy04aTOi KOCTU Mbl BUIMM ITPOEKLIMIO KOPKO-
BOTO CJI0s1, 00Jiee TUIOTHOTO 10 KPasiM M MEHEE IUIOTHOIO
B cepenuHe. Bce M13MeHeHMsI B KOCTHOMO3IOBOM KaHae
JI0 T€X I10p, TT0OKa OHU He U3MEHSIOT KOPTUKaJl I He
00J1a1a10T KOCTHOM TUTOTHOCTbBIO, OCTAIOTCS HEBUAVMBI-
MU Ha CHUMKE B NIPAMOii mipoekimu (cM. puc. 5) [7, 8].
WMeroTcs 1 MHbIE GaKTOPbI, KOTOPblE HEOOXOAUMO
YYUTBIBATh ITPH OLIEHKE PEHTTeHOTPaMMBbl, HallpuMep,
4YacTH TeJa NalMeHTa, OTJIeXalllye OT 3alIMChIBaloLIEro
YCTPOMCTBA, HA CHUMKE OKAXYTCsl YBEJIMYEHHBIMU 110
CPaBHEHUIO C TIpUIeXalluMu 6imxe. PeHTreHoroT-
Hble 0OBEKTHI BRITJISAAT O0Jiee YETKUMM Ha CHUMKE.
HexoTopble 06BEKTHI TEPSIOT YETKOCTh M300paKeHUs
BcaeacTeue pacceusarouiero addexra Komnrona [9].
IToMHMO 3TOro Ha N300pakeHUe MOXET BIVSATh KIIO-
BOJIBTaX KAaTOTHOW TPYyOKU, KOTOPBIM BIMSIET Ha IPO-
XOXIEHHe PEHTTeHOBCKUX Jiydeii uepe3 Tkanu [6, 10].

OcHOBHbIE CTATHCTHYECKHE JaHHbIe, IPHHUMAaeMble
BO BHMMaHMe NpPHU NPOBeJeHNH PEHTIeHo-
Mop0JI0rnyecKoro aHajamsa

Ornyxoiu KocTeil B OOJNBLUIMHCTBE CIIy4aeB «IO[-
YUHSIOTCSI» OCHOBHBIM CTaTUCTUYECKH BaXHBIM
KPUTEPUSIM: BO3PACTy MallMEHTa, JOKaIU3aluy 04ara
NOPaXeHUs! B CKEJIETe U PEHTTeHOJIOTMYECKUM XapakK-
TepyCTUKaM 30HBI TopaxeHusi. Heobxonnmo umers B
BU/LY, YTO MPAKTHMYECKU BO BCEX BO3PACTHBIX KaTero-
pUSAX UCTUHHBIE OITyXOJM KOCTEN BCTPEYalOTCsl pexe,
yeM MH(pEKLIMOHHbIE IPOLECCHI, ATONOTUs Pa3BUTUSL
CKeJIETa, TPaBMaTHYeCKHE U METabOoINYECKHe, TakKkKe
JereHepaTUBHbIE HapylieHus (puc. 6—10).

Puc. 6. Pe3op6ums KocTH ocTeOKNaCTaMH (YKa3aHO CTPEIKAMH)

BpoxneHHble HapyLIEHUs] U MOPOKHW Pa3BUTHS
XapaKTePHBI IS TIEPBBIX ABYX JeKall KM3HU, METa0o-
JINYECKME U IereHepaTUBHbIE HAPYIIIEHUs pa3BUBAIOTCS
nosaHee. MHGEKLMOHHBIE TIPOLIECCH], KaK U TpaBMa,
Ha6II00aI0TCA B KOCTSX B JIIOOOM BO3pacTe, OOHAKO Y
JeTel JOMUHHUPYET TeMaTOTeHHOE PaclipoCTpaHEHUE
MHGEKIIUU, a Y B3POCIBIX MPUYNHAMU UHOMEKIIUU SIB-
JISIOTCS COITYTCTBYIOLIAsI TDAaBMA M COCYAMCThIE Hapy-
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Puc. 7. PeHTreHorpaMma JAMCTAJBHOIO 0TAeNa 00/IbIeOepuoBoi
KOCTH, €MOHCTPUPYIOIIAA XpAleodpa3yomyio onyxois. B no-
NoJIHeHHe K KaJbUMHUPOBAHHOMY PEHTTeHONPOHHIAEMOMY Ma-
TPHKCY MMEIOTCsl IPU3HAKM y3YpPalUUH BHYTPeHHei NOBEepXHOCTH
KOPTHKAJIbHOM IVIACTHHKH (YKa3aHO CTpeJKaMH)

meHust. Kputepuii Bo3pacta urpaet NpuHUUIIMATbHO
BaXXHYIO POJIb B JIMarHOCTUKE KOCTHBIX HOBOOOPa30-
pa"uii. K npumepy, nmuk 3a0601€BaeMOCTA CapKOMOM
IOuHra n ocreocapKkoMoy MPUXOAUTCS Ha IEPUOL
MeXXIy BTOPOIi ¥ TpeTheil ieKagaMy XU3HHU. Iuranro-
KJIE€TOYHas OITyXOJb U XOHAPOCapKOMa XapaKTEePHBI
[uta copMHUpoBaBIIerocs ckeaera. MeracraTuyeckast
60JIe3Hb U IIJIa3MOKJIETOYHAs MHAEJIOMa PEIKO BCTpe-
4aloTCs 0 MATOW JeKaabl XU3HU. BaxxHO M3yuyuTh
BCIO MIOPaXK€HHYIO KOCTb, 2 B HEKOTOPHIX ClIy4Yasx U
BECH CKEJIET, psii HOBOOOPAa30BaHUIA XapaKTepU3YeTCsI
MyJbTH(HOKANTBHOCTBIO. BaXXHO M3Yy4YUTh, MOpPaXEH
JIM MpUJIeXalluid K OMyxoJIM CYCTaB, KaKOB COCTaB
MaTpukca. [IpoayKuuss KOCTHOTO, XpSLIEBOTO WIH
(nbpo3HOro MaTpUKCca HarpaBJseT MBICIb Ha KOCT-
HYIO OITyXOJIb, COEAMHUTEIbHOTKAHHbI MaTPUKC Yallle
XapakTepu3yeT PeaKTUBHbIN MPOLIECC B 30HE MEpeiomMa
WX MHOULIMPOBaHUS, OIHAKO COEAUHUTEIbHOTKAH-
HBIA MATPUKC MOXET HabI0AaThCst M TpU GUOPO3HOMI
JIUCIUIA3UU.

Puc. 8. a) PentrenorpaMma npenapara ¢ K1accH4eckoii «reorpa)ueckoil» pesr-
TeH0/I0THYECKOJ CTPYKTYPOii, BHIHA YeTKAS FPAHHIA MY HOBOOOpasoBaHHeM
H HOPMAJIBHOI KocTbI0. 6) 30HA Mepexoaa Omyxo.1eBoji TKAHH B HOPMAJIBHYIO
KOCTb, B 30He POCTA ONYX0/1H KOCTHbIE CTPYKTYPbI IPAKTHYECKH OTCYTCTBYIOT,
B JIEBOI YACTH MPENAPATA KOCTHbIE CTPYKTYPhI IPAKTHYECKH He H3MEHEHBI
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Puc. 9. a) PentrenorpaMma npoKCHMaJIbHOTO OTHesNa Ooibme-
Gep1oBOoii KOCTH C PEHTIeHONpO3payHbIM HOBOOOPa30BaHHEM,
OKpY2KeHHbIM 30HO# CKJIepo3a 32 cYeT HOBOOOPA30BAHHOM KOCTH.
6) @ubpo3Has CTPYKTYPa HOBOOGPA30BAHHS HMEET OTIPAHHYHNTE/Ib-
HYIO 30HY, 110 CTPYKTYpe HANOMHHAIONIYI0 KOPTHKAJILHYIO IIACTHHKY

OCHOBHbI€E THIIbI PEHTI€HOJJOTHYECKHUX 300paKeHHi
B KOCTHOM NMATOJIOTUM

O1eHKa PEHTIeHOJIOTUYECKOT0 N300paxeHus Oa-
3MpYETCST Ha ONMUCAHUY B3aMMOOTHOIIEHMS KOCTHBIX
CTPYKTYP U PeaKIIM1 KOCTHOM TKaHHU Ha pa3BUTHE I1aTO-
JIOTMYECKOTO Ipoliecca B Heil. HeT pa3HuLibl, Ha KaKoi
MPOLIECC pearupyeTr KocThb, OyAb TO OIMYXO0Jib, TPaBMa,
BOCMaJIEHNEe WX MeTaboiuyeckue u3MeHeHus. Pas-
JIMYYE 3aKJII0YaEeTCsI TOJIBKO B CTENEHU BBIPAXKEHHOCTH
n3MeHeHui [10].

KocTHas TKaHb pearupyeT Ha MaTOJOTUYECKHUM
MpOoLIECC ABYMSI ITPOSIBIIEHUSIMU: HOBOOOpa30BaHUEM U
abcopbuueii nin KoMOuHalue oooux npoueccos [11].
PeHTreHorpaMMa OTpaxaeT COCTOSIHUE KOCTHOM TKaHU
1 ee OTBET Ha MaTOJOTMYECKUI TTPOLIECC B JaHHBIH OT-
pe3ok BpeMeHH. HaubGonee 1MarHoCTUYECKH BaXKHOM
SIBJISIETCS] 30HA Iepexoja NaToJIO0TMYECKOM KOCTHU B
HOPMaJIbHYI0. DTa 30Ha MMEEeT Ha3BaHME «I1ePEXOM-
Hoii» [12]. Bonee 4eTko BBIpaXK€HHas «II€PEXOIHAsI»
30Ha XapaKTepu3yeT MEHee arpeCCUBHBII IMaToJornye-
CcKui mpouecc. AGcopOLsi KOCTHOM TKaHM SIBJISIETCS

Puc. 10. a) BoxkoBasi npoeKuusi, AeMOHCTPHPYIOIAA OeApeHHyl0
KOCTb C XapaKTePHBIMH CTPYKTYPAMH THNA KOCTH, «IT0OHTOMH MOJTbIO» .
TTomo06Has KapTHHA XapaKTepHa 15l BLICOKOH(ihepeHIMpoBaHHoro
3JI0KAYeCTBEHHOro mpouecca. Buana aecTpyKums KOPTHKAIbHOH
NJACTHHKH, FPAHHILI HOBOOOPA30BaHHUs NJI0X0 KOHTYPHpYIOTCS,
CTpEJKAMH YKA3aHb!I 30HbI EPHOCTANIbHON peakumuy. 6) Bepeteno-
KJIeTOYHAs OMyX0Jb ¢ pacnpocTpaHenuem no IaBepcoBbIM KaHAIaM
H 32 peJieJibl KOPTHKAJIA C MIePHOCTAJILHON peakuueii (cJieBa BHU3Y)
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KOMIUIEKCHBIM mpolieccoM. Peakuusi M akTuBu3aums
OCTEOKJIACTOB M3 THCTUOLIMTAPHBIX MPEeIIIIECTBEHHUKOB
TpebyIoT BpeMeHu. YeTkasi 30Ha JeMapKalluM Ioapas-
yMeBaeT BSIJIO MPOTEKaIoIIMil 100pOKayeCTBEHHBIN
TIPOLIECC B3aUMOIEUCTBHS KOCTHBIX CTPYKTYP Y aKTUBH -
3MPOBaHHBIX OCTEOKIIACTOB 6€3 MHTPaTPaOeKyIspHON
UHQUIBTPALUKU KOCTH (CM. pHC. 6).

JIMUTENBHO TPOTEKAIOIINN 10OPOKauYeCTBEHHbIN
MpOLIECC MOXET BBI3BIBATh 3y04YaTyl0 3pO3MI0 BHY-
TPEHHEro Kpasi KOPTMKaJbHON IJIaCTUHKM KOCTH 32
cYyeT aKTUBHOCTH OCTEOKJIAcToB (cM. puc. 7). OgHako
TOJIHOTO pa3pylLIeHUsT KOPTUKaJIa ¥ UHOWIBTPALIWU 110
COCYOUCTHIM KaHaJlaM, KaK TIPaBUJIO, He Ha0II01aeTCs
3a CKJIIOYEHNEM PEIKUX CIy4yaeB OTCYTCTBUS KPOBO-
oOpallleHus1 1 HEKpOo3a KOCTH.

PeHTreHosornyeckasi KapTMHa 4eTKO OTrpaHUYeH-
HOTO Kpasi oyara ImopakeHus IoJIyyuia paclpoCTpaHeH-
HOE Ha3BaHUe «reorpauyeckoro» pucyHka [13, 14].

JlaHHBIA TUIT Peakllid OTPaXXaeT PaBHBIN IO Bpe-
MEHM Mpolecc abcopOLMU KOCTU OCTEOKIaCTaMU U
OJHOBPEMEHHBIN POCT HOBOOOpPa3oBaHus. Iicronoru-
YeCKMIii Cpe3 Ha rPaHMIIe YKaXeT YeTKYIO IpaHb MEXIy
HOPMAaJIbHOI1 ¥ TIOpaXeHHOM KOCTBIO (CM. puC. 8).

Teorpaduyeckoe n306paxeHNe MOXET OBITh OXa-
pPaKTEPU30BAHO KaK «OTTPaHUYUTENLHOE», ECITH UMe-
€TCs 30Ha YIUIOTHEHUS 110 niepudepuu, 3TOT MPOLECC
XapaKTepu3yeT aKTUBHOCTb 0CTE€00JaCTOB, KOTOPBIM
Tpebyercs eltie 60Jee TUTeNbHBINA IPOMEXYTOK BpeEMe-
HM Ha ITPOAYKLIMIO KOCTH, YEM OCTEOKJIaCTaM Ha €€ pe-
sop6umio [15]. Hannuue «0TrpaHUYUTENBHOTO» 0001Ka
BOKPYT 30HbI IECTPYKLIMY TOBOPHUT O JUIUTEBHOM U, KaK
IIpaBIJIO, JOOPOKaYeCTBEHHOM Iporiecce (CM. puc. 9).

HoBooGpa3oBaHusi, obiagatouue 6oyiee arpec-
CHUBHBIM OMOJIOTMYECKHUM TOTEHLMAJIoM, pa3pylialor
KOCTb ObICTpEee, YeM €€ CTPYKTYphl YCIIEBAIOT OKOH-
yaTeJIbHO OTpearupoBath Ha mnoBpexzaeHue. 1o mepe
pocTa HOBOOGPa30BaHUs NPOLIECC MPOTPECCUPYET IO
MeXTpaOeKyIsIPHBIM TPOCTPAHCTBAM, 3aIl0JIHEHHBIM
PBIXJION COETUHUTENBHOM TKaHbIO. B OCHOBHOM HO-
BOOOpPa30BaHHBIE CTPYKTYPHI BBITECHSAIOT XUPOBYIO
TKaHb KOCTHOMO3IOBOI'O KaHaJIa M3 MeXTpabeKyIIpHBIX
IPOCTPAHCTB, B AaJIbHEMIIIEM TPOrpecCHPOBaHMeE ITPO-
texaeT no kaHanam IaBepca u @osnbkMmaHa. Ecim mpo-
1IECC OITYXOJIEBBIN, TO HAaBJIIONAETCSl PACIIPOCTPAaHEHNE
IO COCYAMCTHIM KaHaJIaM M IocTUraet rnepuocra. Ecimn
rpotiecc MHGEKIIMOHHBIH, TO BO3MOXKEH HEKPO3 TKaHH
BCJIE[ICTBME OTEKa MPUJIEXKAIIUX CTPYKTYP, IPUA 3TOM
MPOLIECC TAKXKE MOXKET JOCTUTATh IeprocTa. B modom
cjy4ae ONMCaHHble HaOMIONEeHUs XapaKTepU3yloTCs
6oJiee «pa3MbITOM» MEPEXOHOI 30HOM.

B ciyyae Korma uMeeTcsl 30HaNbHOCTD C YepeaoBa-
HMeM 6oJiee YETKOIl 1 GoJiee pa3MbITON MepeXoaHOM
30HOI1, IPUMEHSIETCSI TEPMUH «ITOOUTO MOJIBIO» KOCT-
HOI1 CTPYKTYpbl | 14]. [cTONOrMYECKIE CPE3BI B JAHHOM
cilydae JEMOHCTPUPYIOT MHGOWIBTPALIUIO MEXTpabe-
KYJISIPHOTO KOCTHOTO MO3ra WJIHM XHpa. AHaJOrM4HOe
3aMelleHre HOPMaJIbHBIX CTPYKTYp Ha OITyXOJieBble

WIHM peaKTUBHBIE TIPOMCXOOUT B COCYIUCTBIX KaHallaX
(cM. puc. 10).

MHOUIBTPaTUBHBINM POCT XapaKTepuU3yeT 310Kave-
CTBEHHBII1 MPOLIECC, HATIPUMED, IEPBUYHYIO 3I0Kaye-
CTBEHHYIO KOCTHYIO oryxoJb [11].

[Tpy 3TOM 3aMeLIAI0TCs] MEXXKOCTHBIE IIPOMEXYTKH
Ha 3HAYMTEJILHOM TMPOTSIKEHUU 6e3 3HAYMMON PeMo-
oynauuu Koctv. Kak npaBuiio, UMeIoTCsl MPU3HAKN
MSITKOTKAHHOTO pacripocTpaHeHusi mpotuecca (puc. 11).
[To3aHee NOABIAIOTCS PU3HAKK Pa3pyLIeHUs] M KOCT-

HBIX CTPYKTYP.

Puc. 11. a) UnduasrpaTususlii npouecc B 6eapennoii KocT. Her yeTkux
PEHTreHONPOHMIAEMbIX 04aroB, B 30He, YKA3aHHOH CTPe/IKAMH, He3HAYH-
TeIbHbii Ae()eKT KOPTHKAJIBHOH IIACTHHKH BC1€CTBHE CAABJIEHHs HOBO-
00pa30BaHHEM B MATKHX TKAHSX, 0TMEYAEeTCA MPePHIBHCTASA NEPHOCTAIbHAS
PeaKuusi, FPAHHIIBI OYX0JIeBOTO 0Yara pasmbiThl. 0) buonTar omyxoim, Bee
CTPYKTYPbl HH(WILTPHPOBAHBI MEJIKOKPYLIOKIETOYHBIM NpondepaTom,
10JIHOE OTCYTCTBHE PEAKUHH 0CTEOKIACTOB HA POCT ONMYXOJIH
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Tunbi nepuoOCTAILHON peaKkuuu

B nomnoyiHeHME K OCHOBHBIM CTPYKTYPHBIM U3MEHE-
HHSAM B CaMOii KOCTH BaXKHY10 HHGOPMaLUIO MPUBHOCAT
PEHTTeHONIOTMYEeCKKEe PU3HAKY U3MEHEHMIA ITEPUOCTA.
[TepuocT npeacTaByieH HapyKHbIM HUOPO3HBIM CII0EM
Y BHYTPEHHUM IUTIOPUIIOTEHTHBIM F€pPMUHATUBHBIM
cJI0eM M3 KaMOMabHBIX KIeToK. Bonmokna Ilapmes,
60Jjiee HeXXHBIE B IETCTBE U 00Jie€ IJIOTHBIE ¥ KOPOTKHE
B 3peJIOM BO3pacTe, COEIMHSIOT BHYTPEHHUIA MEPUOCT
C KOPKOBBIM CJI0eM KocTH. Kak npaBrio, HOpMaibHbIA
MEPUOCT HEe BUAEH Ha PEHTreHorpaMMax, OJHAaKO MpH
€ro pasipaXXeHU1 BO3HUKAET peakLs KOCTH, (PUKCH-
pyeMasl PeHTreHOBCKMMM JiyyaMu. CTeneHb BhIpaxeH-
HOCTH NIEPUOCTATIBHOM peaK1IMy 3aBUCUT HE TOJILKO OT
npoliecca B KOCTH, HO M OT BO3pacTa nauueHra. bonee
TUIOTHBIM IIEPUOCT XapaKTepu3yeTcsl MEHee APKOM peak-
LMel nepuocTa. Bsuiblii 106poKauecTBEHHBINM NIPOLIECC
BBI30BET COMIHYIO, HETTPEPBIBHYIO PEAKIIMIO IIEPUOCTA.
ITpu n06poKayecTBEHHOM Ipoliecce 0cTeobnacTam
MPeOCTaBJIsIeTCsI IOCTATOYHO BpeMeHH Ha (GOpMUPO-
BaHMe MOJHOLIEHHOTOo oTBeTa [12].

ConupHas mepuocTaibHasl peakivsl BbIpaXaercs
B YTOJILIEHNU KOPKOBOTO CJiosi KocTH (puc. 12). Ilpu
OCTEOMIHOM OCTeoMe, HalpUMep, WU WHTPaKOPTH-
KaJIbHOM abcliecce peakiysi IeprocTa CTOb BIpaXKeHa,
YTO PEHTTEHOIUIOTHBII PEaKTUBHBIN YYaCTOK IEPEKPhI-
BaeT caMo HoBooOpa3oBaHue (puc. 13).

Puc. 12. PenTreHoBCKMii CHHMOK B NepeJHe-3a/HeH NpoeKuHH
JIeMOHCTPHPYeT MHTPAKOPTHKAIbHbIH abcuecc. Xopoumo KOHTYpUpy-
eTcs BepeTeHo00pa3Hoe yTo ieHHe KOPTHKAIbHOM IIACTHHKH KaK
Pe3yJILTAT MeUICHHO TeKYIIei NepHoCTAIbHOM peakiuu

Puc. 13. a) Octeonnnas octeoma c OyifHOii MepHOCTAILHON peaKuweii,
18-neTHHI TAUMENT CTPAJA] OT BHIPAXKEHHOI HOUHOIH 00.H, KyMHpOBaB-
IeiicA ACMMPHHOM, PeaKTHBHOE BepeTeHO0Opa3Hoe KocTeoOpasoBanue
BOKPYT A/IPA ONYXOJIH CTONb BBIPAKEHO, YTO MACKHPYET NePBHYHBIIi 0var.
6) YrommeHHbli parMeHT KOPTHKANbHOI IIACTHHKH HA pacimuie co-
Aepxan 3—4 MM rHe310 OCTeOHAHOH ocTeoMbl. OKpYXKalomas onyxoib
PEAKTHBHAS KOCTH B 3 WK 4 pa3a MpeBBINIAET CAMY OMYX0.1b H 00bACHSET
NPHYHHY MACKHPOBKH IHe31a Ha peHTreHorpammax. ) [ucroronorpamma
JeMOHCTPHPYET HOPMAJIbHOE CTPOEHHE KOPTHKAIA C/1eBa, OIYXOJIeBbIi y3el
B LIEHTPE H MeHee 3pelyl0 KOMIAKTHYI0 KOCTb B [IPaBOM YLUIy lpenapara
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[MpepbiBUCTasl IEPUOCTANIbHASI PEaKLIMsl XapaKTepHa
Julsl OBICTPO pa3BMBAIOLIErocs Mpoliecca, KaK, Hanpu-
Mep, reMatoMa, MHGEKLMS WIM MHTEHCUBHO pacTyllast
3J10KaYecTBEHHas ormyxoJib. Kilaccnyeckum nprMepoM
MOJOGHOI peaklLuu sBisieTcsl TpeyroapbHuK Koamana,
IIPY KOTOPOM HAJKOCTHHULIA OTCTOUT OT KOPKOBOT'O CJI0SI
C OHOTI'O M3 KPaeB, a TAKXe UMEIOTCs IIPU3HAKU OBICTPO
Pa3BUBAIOILIEICS peaKlMU MSTKUX TKaHE Ha JIeCTPyK-
TUBHBIIA ITPOLIECC B KOCTH (pHcC. 14).

Puc. 14. A) Yroa Koamana, xapakTephblii A1s ocTeocapkomsl. LHHHOI
CTPEJIKOi YKA3aHA 30HA EPHOCTAILHOI PeaKIHH HA TPAHHIE C KOPTHKAIbHOI
ILIACTHHKOii B POKCHMAIbHOM oTzeNe Geapennoit Koctd. KopoTkoii cTpeikoii
TOMeYeHA 30Ha ePHOCTAIbHOf PeaKIHH, NepeXo/uias THCTATBHO B MATKOTKAH-
HBIii KoMIOHeHT omyxo.11. B) Makponpenapar, AeMoHcTpHpylonmmii yron Koma-
Ha. ITomeyena kopTukaibhas niactunka (C) n nepuoct (P), yron moxyepkayT
M MOXKeT OBITb CpaBHeH ¢ peHTreHorpaMmoii. B) MuKpocKonmyeckas KapTHHa
B 30He yr1a Koamana, onyxons nomeyena (T), oTMeyaeTcss HHOUIBTPATHBHbLI
pocr 1o [aBepcobiM KanasiaM. ITeproct (P) 1 HoBooOpa3oBatHas KocTb pac-
T0.102KeHbI B JIeBOil i LEHTPAIbHOI YaCTAX Npenapara

[MpepbiBuCTasl MepUOCTaIbHasA peaKLs MOXET
ObITH MHOI'OCJIOMHOM, UTO (OPMUPYETCS B pe3yJibTaTe
TTOBTOPSIIOIIMXCS LIMKJIOB OTTOP>XKEHMS HaJKOCTHHLIBI
1 OTBETHOM peakiMu 0cTe06JacTOB M HOBOOOpas3o-
BaHUsI KOCTU. MHoOrociolHas peakuus IepuocTa
MMeEET Ha3BaHME «TYKOBUYHOTO» 3a CYET CXOACTBA C
JIYKOBUYHOI menyxoit [16]. MHTepecHO OTMETUTS,
4YTO KOHLIEHTPUYECKHE CJIOM HOBOOOPA30BAHHOM

Puc. 15. A) IleprocTanbhas peakuus JyKOBHYHOTO THNA, IEMOHCTPHPY-
10as HenpepLIBAIONIMECS CJIOH HOBOOOPA30BAHHON KOCTH 32 pe/1eaMH
KOPTHKAIbHOJ n1acTHHKH (0003HayeHo cTpekoii). B) licTonormyeckuii
npenapat KOPTHKAIbHO IIACTHHKH H NepHOCTAIbHON PeaKuuH 1eMOH-
CTPHpYeT CJIeBa HANPABO TEHAECHIHIO K HCTOHYEHHIO, 0Tepe KOMNAKTHOCTH
H 3peJ0CTH KOCTHBIX CTPYKTYP
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Puc. 16. a) PentrenorpamMma niieyeBoi KOCTH NalMEHTa, Npoe.-
ero Kypc CHCTeMHO# XHMHOTEPAIHMH N0 10BOAY capkombl FOunra.
Ha cuMMKe BMAHA HenpepbiBHAS BepeTeH000pa3Has nepuocTaib-
Has peakuus, MOA/IeXAmAs KOCTh HMeeT CTPYKTYPY «IoOHTO#H
MOJIbIO», YTO XapaKTepPHO JUis NPOJA0/IKEHHOTO BO BpeMEeHH pocTa
3/I0KaYecTBeHHOl omyxo/m. 0) [icTroronorpaMma 1eMOHCTPHpYeT
MHOJKeCTBEHHble TOHKHE, Mapajje/bHble, HeNMpepbIBHbIE CJIOH
TUIACTHHYATON KOCTH KOPTHKAJIbHOM TVIACTHHKH € PACIIMPEHHbI-
mu [aBepcoBbIMH KaHaNaMH. B MEKKOCTHBIX NPOCTPAHCTBAX HET
JKH3HECTIOCOOHBIX OMYX0JIeBbIX CTPYKTYP

KOCTHU TIEPEMEXAIOTCS C MPOCIOWKaMU PBIXJIOH 60-
raToil cocyiaMM COeIUHUTEIbHON! TKaH!, MHOIa He
coJepKailleil CTpYKTyp OCHOBHOTO ITaTOJIOTHYECKOTO
npotiecca.

YeM Jia/bliie CJI0M OTCTOUT OT KOPKOBOTO CJI0s1, TEM
MeHee a1 depeHIIMPOBAaHHBIMU U B3aUMOCBS3aHHBI-
MU CTAHOBATCSI COEIWHUTEIBHOTKAHHBIE CTPYKTYPHI
(cM. puc. 5).

KoMIlekcHBlE peakKTUBHBIE NePUOCTaJlbHbIE
CTPYKTYPBI MOTYT HaIlIOMMHAThb COJTHEYHBIE JIYYU WU
TOpYalllie BOJOCH B 3aBUCMMOCTHU OT OPMEHTALUU
HOBOOOGpPa30BaHHBIX KOCTHBIX CTPYKTYp (puc. 17).
PeakTBHAasl KOCTb, KaK IPaBWIO, 001aJaeT 30Hab-
HOCTBIO, B TO BpeMsl KaK HeorlacTu4yeckass KOCTb
o0siagaeT 6eCIopsIIOYHON CTPYKTYPOM, U 3TO MOXET
ObITh 3a()MKCUPOBAHO PEHTIeHONOrMYeckH [3].

CnuTHasi KOMIUIEKCHAs IepUOoCTalbHasl peaKLus
XapaKTepHa [JIsl BSJIOTEKYIIETro MpoLecca, IPepPhIBU -
cTas — Juig arpeccuBHoro [7, 12, 16]. MHorocnoiiHas
NepuocTajIbHasi peaklysl, He OXBaThIBalollasi HOBO-
00pa3oBaHMe CO BCEX CTOPOH, BCE X€ B OOMbIIEH
CTENEeHM XapaKTepu3yeT OBICTPO pa3BUBAOLIMMCH
NpoLEecC, HO C JUMUTUPOBAHHBIM OMOJIOTHYECKUM
noreHuuainoM (puc. 18). He3zaBucuMo oT Tuna re-
PUOCTaJIbHOM peaklyu, JOJIXKHO ObITh 3aII003PEHO
3710Ka4eCTBEHHOE HOBOOGPa3oBaHUE, €CH 6€3 YETKO
BBIpaXX€HHBIX NTPU3HAKOB pa3pylleHUs KOpTHKaja
MMEIOTCS U3MEHEHUSI B ITPUJIEXAIIMX MITKOTKaHHBIX

cTpyKTypax (puc. 19).

Puc. 17. a) OcTeocapkoMa NPOKCHMAJIbHOTO OTAea 6oibiie-
6epuoBoii KOCTH ¢ KOMIUIEKCHONH NMEepHOCTAILHON peakuuei 1no
Thny yria Koamana B coueTaHMH ¢ HroJbyaToi NeproCcTaibHON
peakumeii, auddy3ubiit cknepo3. 6) PentrenorpaMma npenapara
JIEMOHCTPHPYET BepTHKAJIbHbIE 00Jiee IIOTHBIE CO CTOPOHBI KOP-
THKAJIA CIMKYJ/IbI HOBOOOPA30BaHHOH KOCTH. MeXIy CIHKYJIamMH
TKaHb 60,1€€e IIOTHAS M «ILKCTAsA», YTO FOBOPHT 00 01yX0/1eBOM
KocTeoOpa3zoBanuu. B) [lcToTONOrpaMMa Ha MaJiOM yBeHYEHHH
JeMOHCTPHpYeT NpHIoaHATbIi nepuoct (P), neprocraibHoe Kocre-
00pa3oBanHe 0003HaUEHO CTPEJIKOI, OIyX0JIeBblii 0cTeorenes 000-
3HaYeH HakoHeyHHKoM. r) Ha Goib1iom yBe/1HUeHHH onpeesiioTcs
napaJuie/ibHbie CTPYKTYPbI HOBOOOPa30BaHHO# KOCTH (0003HAYEHbI
CTpeJIKaMH), 2 TAKIKe OMyXoJieBoe HOBOOOPa30BaHHe KOCTh MEK/LY
HuMH (0003HAYEHA CTPEJIKOi).

Puc. 18. AneBpu3MalibHasi KOCTHAsi KHCTA Y 16-/1eTHel NauMenTKH.
KocTb B31yTa, CTPE/IKOi YKa3aHa 30HA MepHOCTA/ILHONM peakuuu,
KOpPKOBBIi CJI0i BbIllle 30HbI PEAKTHBHOM PEAKIMH HCTOHYEH, HO
HHTAKTEeH, YTO rOBOPHT 0O 6blc‘l‘p0 pasBuBaOmieMcsa, HO 2106p0-
KauecTBEHHOM mponecce
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Puc. 19. A) IIpeppiBrcTasi, MEHOrOC/I0iHas IEPHOCTAIbHAS PeaKIus
majo00epuoBoii Koctu npu capkome IOunra. Bokpyr onyxosiesoro
0Yara pacrno/iaraeTcsi «3aTyMaHeHHas» 30HA YIIOTHEeHHs MAIKHX
TKaueii. B) [Tpu anruorpaduu BbIsAB/IeH MaCCHBHBII MATKOTKAHHbIH
KOMIIOHEHT OIyXOJIH, KOTOPBI B COYETAHMH C MHHHMAJIbHO BbI-
PaKEeHHbIMH NPH3HAKAMH Pa3pylieHHs KOPTHKAIbHOM IUIACTHHKH
rOBOPHT O BHICOKOIi CTeNeHH 3/10Ka4eCTBEHHOCTH npolecca

BHeK1eTouHblii MAaTPHKC

BoJBIIMHCTBO pEHTIEHOIOTMYECKMX ITIPU3HAKOB OT-
paXxaroT ITaTOJIOTHYECKME U3MEHEHH KOCTH M HaIKOCT-
HULBI, OHAKO UMEIOTCS MPU3HAKU, XapaKTepU3yIoLne
CTPYKTYpPY Ipeobyiafaiolero B HOBOoOOpa3soBaHHOM
ouare matpukca [8].

KocCTHBINI MaTpUKC PEHTIeHOIUIOTHBINM, HO BhIpa-
XEHHOCTb 3TOU TUTOTHOCTH 3aBUCUT OT XapaKTepa Ipo-
IOYKLIMM HOBOOOpa30BaHHOM KOCTU. B Kilaccuyeckux
cIydasix 60Jiee 3peJible KOCTHbIE CTPYKTYPBI 60JIEE PETy-
JIIPHO U TPAOEKYJISIPHO BBITJISIAAT HAa PEHTTEHOrpaMMax
(puc. 20). MeHee opraHM30BaHHbIE HOBOOOPa30BaHHBIE
CTPYKTYPbI OCTE0CaPKOMBI BBIITISASAT 00J1aKOBUAHBIMU
WU <«ITYIIMCTHIMU», OCOOEHHO €CJIA THUCTOJIOIMYECKH
OHU PACIIONIOXEHBI IMCTOBUAHO (CM. puc. 20).

B psime HaOMIOAEHUN CTPYKTYpa OCTEOCAPKOMBI
¢ OOMJIIbHON MPOAYKLMENW OCTeOHUAa OKa3bIBaETCs
MOJHOCTBIO PEHTTeHOIIPOHMLIAEMOM 33 CYET ITOJIHOTO
OTCYTCTBUsI MUHEpaIU3alK ocreona. B nonobHoi cu-
TyalyH JUTsI PEHTT€HOBCKUX JIyYeN HET Pa3INYust MEXIY
OCTEOUIOM U BOAOM. JleKaTblIMHUPOBAHHbBINA KOCTHBII
Iperapar He Mo3BOJIsIeT Pa3IMIUTh AeKaIbLIMHUPOBAH-
HYIO KOCTh M1 HEMUHEPAJIM30BaHHBIN ocTeoua. PeHTre-
HOrpaMMa B TAKOM CJTy4ae YKaXeT Ha pasrune (puc. 21).

Yro KacaeTcsl XpsIleBOA TKaHU, TO B OTCYTCTBHE
KaJIbLIM(MKAIIMY WX OCCU(DUKALIMY B PEHTTEHOBCKOM
U3006pakeHUH XPSIIL HEOTIMYMM OT Bozibl. OryXoJieBbie
CTPYKTYpPBI MPOAYLMPYIOT THATHHOBBIN Xpsl. Xps-
LIEBbIE CTPYKTYpPbl HAITOMUHAIOT TPO3AM BUHOTpaja ¢
KOHLEHTPUYECKMMHU XPsILLIEBbIMA KOMILIEKCAMU pas-
JIMYHOM BeIMYnHBI. UMeHHO 61aroapsi 3Toi CTPYKType
BO3HMKAIOT XapaKTepHBbIE IJIs1 JOJbYATHIX XPALIEBBIX
CTPYKTYP BIaBJIeHUsI 9HAOCTA (pUcC. 22, a TaKXKe puc. 7).

IManuMHOBBIMA Xpsill] JIMIIEH KPOBOCHA0XEHMs, ero
HaBOJHEHHBIE CTPYKTYPBI CITOCOOHBI I0Jy4YaTh KHC-

Puc. 20. a) PeakTHBHbINH KOCTHBIH MaTpHKC TpabeKyispHoro
CTPOEHHs NPH reTepoTONHYECKOi occH(HKanuu BOKpYT Manobep-
noBoii KoctH. 0) KomMnbloTepHasi TOMOrpaMMa TOrO JKe NALMEeHTa
JIEMOHCTPHPYET Mepe/iHee Pacnoiokente occuduKara, CTpeIKon
yKa3aHa HanGoJiee IIOTHAs YaCTh, B IEHTPe KOTOPOii 3aMeTHO Npo-
CBeT/IeHHE, XapaKTepHoe /15 FeTepOTONHYeCKOro 0ccHGHKaTa. B)
OcreocapkoMa B 60koBoii mpoekuun. Hauunasi oT pocTKOBOj 12~
CTHHKH U IPOKCHMAJIbHEE, TUCTANbHBIH 0TPe30K OepeHHOMH KOCTH
1uddysHo yrioTHeH. O61aK0OBHIHOE 3aTeMHEHHE XaPAKTEePHO ISt
MHHEDAJIM30BAHHOTO ONMYX0JIeBOr0 MATPHKCA, YaCTHYHO Mpouecc
pacnpocTpansiercs qucTanbiee yria Koavana (obo3nageno crpen-
Koii). r) IHcToIorHYecKHii npenapar JeMOHCTpUpYeT GparMeHnT
3pesioi NJIACTHHYATOH KOCTH B OKPY2KEHHH ONYX0JIeBbIX CTPYKTYP
¢ HAJIMYHEM NIATOJIOrHYECKOro OCTEOMa, YTO H ObLI0 OTPAIKEHO HA
peHTreHorpaMmax

JIOPOJ M MHUTATeJIbHble BELeCTBA U3 KPOBEHOCHBIX
COCYIIOB, PACIIOJIOKEHHBIX Ha PacCTOSIHUU 1—2 cM oT
MUTAIoLEro ux cocyaa. OmyxoieBblil XpsLl TAKXKE HE
KpoBocHabxaetcsi. [To Mepe pocTa Xps11eBOM OITyXOJIH
Bce 6oJiee omyniaercs aeunT mutaHus tkaHei. Co-
CTOSIHME UILLIEMHUH U HETOCTAaTKA TUTATEJIbHBIX BELIECTB
TIPUBOIUT K 04aroBOMY KaJIbLIMHO3Y, YTO OTPAXKaeTCs Ha
peHTreHorpammax. JlanbHe1ye MeTaboIMyecKue npo-
LIECCBI OKA3bIBAIOTCA elile 6osiee 3aTPy/IHEHbI B YCIIOBUSX
OTJIOKEHUS KaIbLIMsI, M pa3BUBAETCS] HEKPO3 XPSILLEBOI
TKaHU. BropuyHasi HeoBacKyJsipu3alus CIoCOOCTBYET
3aMEHeE XpHmCBOﬁ TKaHU Ha KOCTHYIO UJIX TaK Ha3bIBa-
€MOMY SHXOH/IpaJIbHOMY OKOCTeHeHHu!Io [17].
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Puc. 21. a) OcTeona-ocTeoma AHCTAILHONO 0T/e/1a Ma100epuoBoi
KOCTH. XapaKkTepHasi KAPTHHA APa ONYXO0JIH B BH/IE «MHIIEHH» H
nepuokaabHoro ocreocKaeposa. Penrrenoornyeckas KapTuHa
00ycJ/I0BJIeHA KOHTPACTOM MeXK/Ly MHHEPaIH30BAHHBIM OCTEOH/IOM
B LIEHTPeE AAPa H MeHee MHHePAIN30BAHHBIM MATPHKCOM NO NepH-
tepun onyxo.m. 6) OcTeocapkoma AMCTAIBHOTO 0Tpe3Ka Oeapen-
Ho¥ KocTd. O0/1aKOBHIHbIE, HEYEeTKO O4YepyeHHbIe, HePAaBHOMEPHO
PACHOJIOKEHHbIe PEHTreHOMIOTHbIe (POKYCHl IOKYMEHTHPYIOT
ONyXo0JIeBYI0 KOCTHYIO TKaHb, yriibl KoaMana moaTBepkaanoT
npopacTanne KOPTHKAIbHON NMIACTHHKA M BBIXOJ ONYX0JIEBbIX
CTPYKTYp B MsirKMe TKaHu (0003HayeHo crpenkamu). Bo Bcex
THCTOJIOTHYECKHMX MPenaparax u3 pa3HYHbBIX 30H OMYXO0JIeBOro
y371a 00HapyKeHbl (hOKYCHI MATOJIOrHYECKOro ocreonaa. Pentre-
HONIPOHMIAeMas 30Ha B lenTpe (0003HAYEHA TEMHOH CTPeJKOi)
COOTBETCTBYET HEMHHEPAIH30BAHHOMY ONYyX0JIeBOMY OCTEOHAY.
B) MeJKOK/IeTOUHAs 0CTE0CAPKOMA AMCTAILHOrO oTAena Oeapa.
Ha penTtrenorpaMme npeJcTaBJieHa HeYeTKas 30HA pa3psuKeHus
TKAHM, PACNPOCTPAHSIOMIAsACA 32 Mpe/e/ibl POCTKOBOM IIACTHH-
KH B 3nu(u3. r) Makponpenapar J0KYMEHTHpYeT 3HaYHTe/IbHOe
paspylieHHe KOCTH B ONMCAHHBIX 30HaX. IIpH rucTooruyeckom
HCCIe0BAHUM B 3THX 30HAX BbISBJIEH MOJMMOP(HOKIETOYHBINH
HH(QHUILTPAT M MaJIOe KOJIHYECTBO OCTEOH/IA

Ecyim npoliecc OKOCTEHEHMs! Pa3BUBAETCsl B LIEHTPE
JIOJIEK, TO CTPYKTYPBI, BUIMMBIE HAa PEHTIT€HOTPaMMax,
HAaIIOMMHAIOT BO3AYLIHYIO KYKypy3y (puc. 23). Ecimn
OKOCTEHEHME Pa3BUBAETCsl MO Nepudepun XpsIIeBbIX
J0JIeK, TO BUIHBI PEHTIE€HOTUIOTHBIE HE3AMKHYTBIE
KOJIBbLIEBUIHBIE CTPYKTYPHI (puc. 24) [8]. DToT mpoLecc
BAXXHO OTJIMYAaTh OT OIYXOJIEBOTO OCTEOTeHes3a, I10-
CKOJIbKY, KaK MPaBUJIO, XPSIIIIEBbIE OITYXOJIU MPOTEKAIOT
boJiee 100POKAYECTBEHHO.

Puc. 22. a) Buicokoaudde-
peHIHPOBAHHAA XOHApOCap-
KOMa NPOKCHMAJILHOTO OTAe]a
OeapenHoit KocTH. BeapiMu
cTpeJIKaMH NMOAYEpPKHYT (e-
CTOHYATHIH BHYTPEHHHH KOHTYD
KOPTHKAJILHOM TUIACTHHKH, 49TO
FOBOPHT 0 J0JbYATOM XapakK-
Tepe PocTa ONyXO0JeBbIX KOM-
IJIEKCOB, YePHbIMH CTpeJIKaMH
yKa3aHbl HeOoibLine puduienble
YYACTKH KAJIBbIMHO32 MATPHKCA
THIA «BO3JYIIHOH KYKYpY3bl».
0) PentrenorpaMma npenapara
Ha pacinuJie, IeMOHCTpPHpYIOAs
B IETA/IAX XaPaKTep NOPaKeHHst
BHYTPEHHETO0 CJI0S1 KOPTHKAJb-
HO¥ MJIACTHHKH, a TaKXe BHI
KaJIbIMHUPOBAHHBIX KaJbUUHATOB. B) Makponpenapar Ha pac-
nuje, B KOTOPOM PACIO/IATAIOTCA J0/1bYAThle KA/IbIIMHHPOBAHHbIE
OIyX0JIeBble KOMILIEKChI, 2 TAKIKE XOPOLIO BUAHA «H3beJeHHas»
BHYTpeHHsisl I0BEPXHOCTb KOPTHKA/IbHO IIACTHHKH B 30He POCTa
OIYXO0JIEBOro y371a.

®ubpo3Has TKaHb, KaK U APYrue MIrKMe TKaHH,
peHTreHonpoHuuaemMa. Yrobsl Gpubpo3Hasg TKaHb
cTajla y3HaBaeMa Ha pEeHTreHOrpaMMe, OHa JOJIXHa
3aHUMATh 00JIBIION 0OBEM MJIU PACTIONATaTHCS B KOP-
TUKAJIBHOM CJIOE.

Haunb6onee xapakTepHbIM MHTPAaKOPTUKaAJIbHBIM
(puOpPO3HBEIM HOBOOOPa30BaHUEM KOCTHU SABJISETCS
KOPTUKaJIbHBIN (UOPO3HBII AedekT win Heoccupu-
uMpylomrasicst Gubpoma. HoBoobpasoBaHue XxapakTe-
pU3yeTCs PEHTT€HOTIPO3PaYyHbIM 3KCLIEHTPUYHBIM Me-
TapMU3apPHBIM 04aroM CO CKJIEPOTUYECKMM O0OIKOM I10
nepudepun. HoBoobpazosaHue, Kak npaBuiio, JIErko
BBISIBJISIETCS] HA OMHOM M3 MPOEKLUI PEHTTEHOTPaMMBbI
(puc. 25). 3aboneBaHune BCTpeyaeTcs MouTu y 25% Ha-
ceJIeHHs, ero XapaKTepHbIA BUI Ha PEHTreHOrpamMme
MO3BOJISIET MTOCTaBUTh AMarHo3 B 99% cnydaes [18].
TcToNMOrMYecK odyar nmpeacrtabieH GUOPO3HO-TH-
CTUOLIMTAPHBIM MUHGUIBTPATOM U3 BEPETEHOBUIHBIX,
TMTAHTCKUX M KCAHTOMHBIX KJIETOK B Pa3JIMYHOM
nporiopumu (cM. puc. 25). KnerouHsle CTpyKTYphI He-
penko hoOpMUPYIOT MyaTOBBIE ITy4KH, MOTYT BO3HMKATh
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Puc. 23. a, 6) PenTreHorpaMma 1 Makponpenapar ymepesso audige-
PEeHIHPOBAHHON XOHAPOCAPKOMBI ILIeYeBol KocTH. CTPYKTYpbI THIA
«BO3/IYLIHOH KYKYPY3bl» H KOJIbIEBHHbIE KATbIHHATHI (2) B NPOKCH-
MaJIbHOM OT/eJie Npenapara, 4To cooTsercTByeT (0) OenecoBaHbM
oyaram occH(MKanuu Ha pacnuie. XOpoIo BHAHA J0/IbYaTOCTh
XpAIIEBbIX KOMIUIEKCOB, 00yCI0BINBaOMAs (eCTOHYATOCTD BHY-
TpeHHeji IIACTHHKH KOpTHKaA. B) [Ipuomokennas qororpadus ma-
Kponpenapara, Ha KOTOpOii XOpOILO BHAHA [10/1bYaTOCTh MATPHKCA,
MeJIKHe prdhieHbie KAIbIMHATH 0003HaYeHb] YePHBIMH CTPeIKAMH H
y3J10BaThie KAJIbIIMHATHI, COOTBETCTBYIOIIHE CTPYKTYPAM «BO3/IyllI-
HOIi KyKypy3bl» HA peHTreHorpamMMme. r) DHXOHAPAIbHOE OKOCTeHeHHe
B LIEHTpPE XPALIEBOi J0JIbKH, THCTONOrHYecKHii npenapar. /lannas
FHCTOJIOTHYECKAsl KAPTHHA PEHTTeHOJIOTHYECKH BhIpaKaercs Tovey-
HbIMH H3MEHEHHsIMH, /11l XAPAKTEPHbIX CTPYKTYP THIA BO3/LYLIHOH
KYKypY3bl HEIOCTATOYHO 3/1eMEHTOB KOCTe00pa30BaHusl.

Puc. 24. a) Bropuynas XOHApOCapKoMa MOAB3AOLIHON KOCTH HA
(one mpecyeCTBOBABIIEH COJTHTAPHOI OCTEOXOHAPOMBI. B
MaCCHMBHOM HOBOOOPA30BAHHM KOHTYPHPYIOTCH KOJIbLIEBHM/IHbIE
CTPYKTYPbI, 0CCH(HKATBI MO THIY «BO3AYUIHOH KYKYPY3bl» H
pasbpocannsie (okychl Kanbuupukauuu (yKa3aHbl CTPEIKAMH).
6) Makponpenapar ¢ Xopomo KOHTYPHPYIOIWIMMHCS Y3/10BaThIMH
XPAUIEBBIMH PAa3pacTaHHAMH PA3IHIHOM BEeJHYHMHBI C KOJIbLEBH~
HpIMH occudukaTamu. B) MuKponpenapar ¢ He3aBepuieHHbIMH
KOJIbIIeBHAHBIMH CTPYKTYpamMu ¢ (oKycaMH 3HXAHAPaJIbHOro
OKOCTEHEHHs Mo nepudepnH XpAmEBbIX Y3€JK0B ¢ MUKCOMIHOM
CTPOMOii (0003HAYEHDI CTPETKAMH)
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Y4aCTKH C [TOBbIIIIEHHON MUTOTUYECKOM aKTUBHOCTbIO
u runepxpomuent saep (cM. puc. 25). B ciayyae nepe-
JIoMa MPUCOEIUHSIIOTCS CTPYKTYPbl HOBOOOPa30BaH-
HOi1 KocTH. IIpM OTCYTCTBMM PEHTIE€HOJOIMYECKHUX
JIAaHHBIX TIATOJIOT MOXET 0Ka3aThCs B 3aMEILATEIbCTBE
U TIPEANOIOXUTh AUaTHO3 JOOPOKAYeCTBEHHOM WU
3JI0Ka4eCTBEHHOM (PMOPO3HOM r’MaTUOLIMTOMBI, TUTaH-
TOKJIETOYHOM OITYXOJIM Y JaXKe OCTEO0CAPKOMBI.
CieqyolumM 1o yactore GuOpo3HBIM HOBOOO-
pa3oBaHUEM KOCTH siBsieTcsl GUOpo3Has AUCIIIa3Ks.

Puc. 25. a) Heoccnduumpytomas ¢hudpoma. bokosas u nepea-
He-32/HsAS NPOEKUMsl IeMOHCTPHPYIOT MPOJO/TOBATHI 0Yar pa3-
PAIKEHHs B AMCTAJbHOM MeTaauaduse 00/1b1edepnOBOH KOCTH.
Oyar nopakeHusi pacloJioxeH KCIEHTPHIHO, B KOPKOBOM CJioe
o6aanaer (ecTOHYATHIMH CKJIEPO3HPOBaHHBIMH Kpasimu. 6) Heoc-
cuuuupyomas ¢puopoma. Ha 00/1bmoM yBeHIEHHH OnpeesieTcst
(huOpoOrHCTHOUMTAPHASI IPHPOZA HOBOOOPA30BAHHSA C THTAHTCKMMH
KJIeTKAMH, MOHOHYKJIeapDHBIMM THCTHOLMTAMHU H (hubpobiacTamu.
Berpeuaercsa remocuaepun. B) Heoccudmmmpyiomas ghudpoma.
TUnMYHAA KAPTHHA C MyapoBbIMM CTPYKTYPAMH, NoA00HasA ru-
CTOJIOTHYECKAasA KapTHHA He J0/uKHA OLICHHBATHCA B pa3pbiBe C
PEHTreHOI0rHYeCKHMH JAHHBIMH

dubposHas aucIuia3usl, Kak NpaBUjio, UMEET YETKUE
rpaHULBl B OTIIMYKME OT KOPTUKAIBHOTO AedeKTa,
MaTOJOTUYECKUI OYar pacroyiokKeH B MEAYJISPHOM
MPOCTPAaHCTBE Y 3aXBaThIBAET KOPTUKAJ B PEAKHX Ha-
ooneHusix. TeM He MeHee MpoLecc SKCNaHCUBHbIN
U BBI3BIBAET UCTOHYEHHE KOPTUKAJIBHOTO CJI0S1 KOCTH
BerencTsue gasieHust. @uOpo3Hast AUCIIa3Ks XapakK-
TepU3yeTCsl HATMYMEM MUKPOTPaOeKyIAPHBIX CTPYKTYP
WJIX BOJJOKHUCTOM KOCTH.

®ubposHas ctpoMa npu GUOPO3HON AUCIIA3UU
6oJiee TUIOTHAsI, YeM XKHUPOBasi TKaHb MEAYJUIIPHOTO
MPOCTPAaHCTBA, B JOMOJHEHHE MUHEpaJIN30BaHHbIC
KOCTHBIE TPabGeKyJIbl TIPUIAIOT U300paXKEHUIO XapaK-
TEpHBII BUI MaTOBOTO cTeka [12].

Juarto3 ¢puOpo3HOM IUCIUIa3UU He CTOJIb OYEBUIEH
PEHTTEHOJIOTHYECKH, Kak MeTadn3apHbIii GUOPO3HBIN
nedext. KocTs MOXKET roBeprathes B3LYTUIO U 1eQop-
Mauuu (puc. 26).

Puc. 26. a) ®uOpo3nas auciia-
3usa. Ha penTreHorpamme BHA-
HbI IBA 09ara, OJIMH B ILIeYeBOM
KOCTH, JApPYroi B MPOKCHMAJIb-
HOM OTpe3Ke JIOKTeBOMH KOCTH.
QOuar B IIeYeBoii KOCTH UMeeT
XapaKTepHbIH BHI MaTOBOro
CTeK/1a B MPOKCHMAIBLHOM 0T~
JieJie 1 0oJiee TMTHYECKHIi BHI B
JIMCTALHOM YacTH. DTO MOXKeT
OBITH CBA32HO C HAJIOXKEHHEM Ha
H300paxkeHHe KOPTHKAJILHOIO
CJI0Sl WJIH BCJIEICTBHE KHCTO3-
Horo komnonenra. Ilneyesas
KOCTb B3yTa, FPAHHIA HOBO-
00pa3oBaHHsA M NOTPAHHYHOM
KOCTH J0CTaTOYHO pe3Kas. 0)
®uoposnas aucniaasus. Ilo-
paxeHHe pacnpocTpaHseTcs
NPAKTHYECKH HA BCIO OepeH-
HYI0 KOCTb, KOTOpas Je)opMHPOBAHA M B3IYTA, FPAHHLbI 04ara
nopaxenns yerkue. OTmeyaercs BapycHas aedopmauns auadusa
M PACIIHPEHHOI 30HbI WeHKH OepeHHol KOCTH, YTO HOCHT Ha-
3BaHHe «MACTymbero nocoxa». Ilopaxenne pacnpocTpaHsercs
HAa JIOHHYIO H CeJaTHIHYI0 KocTH; Gubpo3Has aucniasus, Kak
NpPaBHJIO, XapaKTEPU3YeTCs MHOXKECTBEHHBIM €HHOBPEMEHHBIM
nopaxkeHueM KocTeil (0/MOcTO3Hast (pHOPO3HAA AUCILIA3HS). B)
®ubposnas aucniasus. Ha MuKponpenapare npeacrasieH (okyc
HA rPaHHMIE C HCTOHYEHHON KOPTHKAIBHOM IJIACTHHKOM (cnpasa).
Heo6x0aumo 00paTuTh BHMMaHHe Ha ()OPMHPOBAHHE MMKPOTpa-
0eKy:n B ¢puOpo3HOii cTpome
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Opronenuyeckas maToMopdoaorus

B ctpyktype ¢uOpO3HONA AUCILIA3MU B [0I0JI-
HEHUM K HE3PeJIoil KOCTU MOXET MPUCOEANHATHCS
3HAYUTEIbHOE COoIepKaHue XpsLeBoil TkaHu. Eciun
Xpsll IpeobiaaeT, To HOBOOOpa30BaHME HOCUT Ha-
3BaHMe PUOPO3HO-XPALIEBOM AUCTIIA3uM [2]. 3amaya
1aTOJIOTa BBISIBUTh XapaKTepPHbIE y4aCTKU HE3PEJIOi
KOCTH B (UOPO3HOI CTpOME M JOKa3aThb UCTMHHYIO
npupony sisneHust (puc. 27). KpaiiHe pelKo peHT-
reHoJiornyeckasi KapTuHa (puOpo3HOM AUCIUIa3UU
CONPOBOXKIAETCS TTOJHBIM OTCYTCTBMEM KOCTEOOpa-
30BaHus.

Puc. 27. a) ®ubpo3nas
JMCIIA3MA C HHTEHCHB-
HOM MpOoAYKUHeH Xpsie-
BO#i TKanu. Vi3Ha9a/IbHO 1aHHOE OpaKeHne OePeHHOi KOCTH Y
YeJI0BeKa CPeJJHNX JIET PAClieHHBAI0Ch KaK XpsleBas onyxoJib,
NOCKOJbKY HA PEHTreHOrpaMMe 0TMeYaIuCh KaabuH(HKAThI B
BHJIE NOJIYKOJIel H CTPYKTYPbI THNA «BO3AYIIHOM KYKYpYy3bl» HA
(one 1MTHUECKHX H3MeHeHHit KocTH. 0) Ha Masiom yBeinuenun
BHHbI 9KCNIAHCHBHO PACTYyIMe XpsuleBble A0JbKH C MOJYKpY-
JKHAMH H3 KOCTHBIX TpaOeky. B npomexxyTKax pacnojaraercs
(huGpo3nas TKAHb ¢ MUKPOTPabexy1aMu (B eHTpe npenapara),
KOPTHKAJIbHbIH C/I0H MHTaKTeH. B) MHKponpenapar JAeMoOH-
CTpHpYeT THNHYHBIE 17 GHOPO3HOH AUCIIA3HH CTPYKTYPbI
KHTalCKHX HeporangoB

Heo6xoauMo MMOMHUTE O IBYX BblcoKonudde-
pPEHLIMPOBAaHHBIX 3JI0KaYECTBEHHBIX 3a00JIEBAHUSIX,
IpY KOTOPBIX COMOCTaBJIEHUE PEHTIEHOJIOINYECKOM
KapTUHBI U TMCTOTIOTMHU KpalHe BaXHO U KOTOphbIE
HeoOxoauMo auddepeHurMpoBath ¢ GUOPO3HON
nucruiasueii. 9To BeicokoauddepeHInpoBaHHasl
LIEHTpaJIbHasl 0CTE0CapKOMa M MapocCTajibHas OCTEO-
capkoma. PeHTreHonornyeckas KapTHHa Ipy BEICOKO-
1 depeHIIMPOBaHHOM LIEHTPAIIBHON 0CTEOCAPKOME
obJiagaeT Mpu3HaKamu 6osiee arpecCUBHOTO TEYEHMs,
yeM (pubOpo3Has aucruiazus (puc. 28), napocraibHas
ocTeocapkoMa MMEET XapaKTepHYIO KapTUHY OIyXO-
JIEBOTO HAIJIaCTOBAHMsI Ha KOPKOBBII CIIOM JTMHHOM
Koctu (puc. 29).

Puc. 28. a) BeicokoauddepenuupoBanias ueHTpaabHas ocTe-
0CapKoMa JMCTaJbHOro oTpe3ka Oeapennoii koctu. Ilepen-
He-32JHAsA NPOEKUMA, HA KOTOPOi BHAHA B3AyTas, Aedopmu-
poBaHHas TpaOexkyaspHasa KocTb. Ilo naTepainbHoii nosepx-
HOCTH OTMeYaeTcs He3HAYHTeIbHasA MepHOCTaIbHAsA peakuus.
0) BricokonngepeHINPOBAHHAS LEHTPAIbHAS 0CTE0CAPKOMA.
BoKOBOii CHHMOK, HA KOTOPOM BHI€H MeJKHH MATKOTKaHHBIMH
0Yar M NoATBEPKIAeTCs 3JI0KaYeCTBEHHbIH XapaKTep ONyXO0JIH.
B) BeicokoauddepennMpoBaHHAs LEHTPAIbHAS 0CTEOCAPKOMA.
T1 MPT-u300paxkenne NoATBEPKAAET HATHIHE MATKOTKAHHOTO
oyvara (0003HaueHo cTpenKoii). r) Boicokoanddepenuuposannas
HeHTpabHas ocTeocapkomMa. Mukpodororpadus Ha 6oabmom
yBeIHYeHHH, TPaGeKy/1bl BOJOKHHCTOH KOCTH H (ubpo3Has cTpo-
Ma He 0TIMYAIOTCH BbIPAXKEHHOH aTHNHeH, 0IHAKO BCe JaHHbIe
B KOMILIEKCe MOATBEPKAAIOT AUATHO3 BbICOKOAH (D depennnpo-
BAHHO#H 0CTE0CapPKOMBI

IlOﬂOJIHHTeJIbele JyyeBble METOAbI HCCI€I0OBAHUA

B coBpeMeHHOM MeINLIHE IPUMEHSIETCS MHOXKECTBO
METO/I0B BU3yaJIM3allMU, B TOM YUCJIE PaAyiOM30TOITHOE
CKaHHUPOBaHUE KOCTEM, KOMITbIOTEpHasi ToMorpadusi,
MarHUTHO-Pe30HaHCHasi ToMorpadusi, MO3UTPOHHO-
SMUCCUOHHas Tomorpadus. Tem He MeHee MHTEpPIIpe-
Talsl PYTUHHBIX PEHTTEHOTPaMM SIBJISIETCSI CaMbIM
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Puc. 29. a) ITapoctanbnas ocTeocapkoma. PentrenorpaMma B Kocoii npo-
eKIIMH JHCTAJIBHOrO 0Tpe3Ka DeJpeHHoil KOCTH, HA KOTOPOH 0TYETIHBO
TpeCTaBJieH IIOTHBII y3eJ Ha OBEPXHOCTH C HeYeTKHMH NPOCBETIEHHAMH
NpeHMYIIECTBEHHO 10 Kpalo omyxoiaesoro y3aa. HeoGxomumo obparuts
BHHMaHHE, YTO PEaKIHs MepHOCTA OTCYTCTBYET, HMEETCs 30HA Npo-
CBETIEHNA MEXKIY KOPTHKAIOM H nepHocToM (0003HaUeHO CTPeKOoif). 6)
KoMnbioTepHasi TOMOTpaMMa IOATBEPKAAET HATHIHE OMYX0/1eBOr0 Y3714 Ha
0BEPXHOCTH KOPTHKAIBHOI ILIACTHHKY. PacnpocTpanenue npouecca no
KOCTHOMO3TOBOMY KAHAJTY H IEPHOCTA/IbHAS PeaKIHs OTCYTCTBYIOT. B) Ma-
KPONPENapat, JOKA3bIBAOLIHIi TECHYIO CBSA3b OIYX0JIBOTO Y312 Ha MOBEPX-
HOCTH KOPTHKAJIbHOM IUIACTHHKH 3a/1Heii NOBEPXHOCTH GepeHHoi KOCTH.
r) ITapocTaasuas ocreocapkoma. Omyxo.ib BricOKo M (hepeHIMpoBaHHAs.
Tpabeky.1sapHble CTPYKTYpbI, OPHEHTHPOBAHHBIE B ONHHAKOBOM HampasJie-
HHH, 6e3 MPH3HAKOB PA3JIHYHOI CTeneHH 3peocTH. MexTpadekyaspubie
TNPOCTPAHCTBA BbINOIHeHbI (hHODPO3HONH TKAHBIO H CONEPKAT KOJLIareHOBbIe
CTPYKTYPbI BOJIOKHHCTOI KOCTH, YTO MOJKET CMYTHTB IaT0JI0Ia HA IPeIMET
(u0po3Hoi auciasiu. OTHAKO PEHTTEHO0IOTHYECKAs KAPTHHA NOJTHOCTBIO
onpoBepraeT Aauuyio epcuio. Ilomumo 31oro Aas (uépo3Hol auCIIAZHH
He XapaKTepHa H TPaOeKyIAPHAs OPHEHTALMSA KOCTHBIX CTPYKTYP

BaXHBIM METOIOM B IMarHOCTUKE MOPAXKEHUM CKEJIETa.
JI10060ii U3 TepeYrcIeHHBIX METOOB, HE3aBUCUMO OT
€ro YyBCTBUTEIbHOCTHU, SIBJISIETCS JTULIb JOMOJTHEHUEM
K UCCIIeJOBaHMIO OOBIYHBIX peHTreHorpaMM. Crneuu-
aJIbHBIE JIyYeBBIE UCCIIEAOBAHUS CIelyeT TIPUMEHSTh
TOJIBKO TOT/IAa, KOTJa OOBIYHBIE PEHTTEHOIPAMMBI WIIH
MeHee JOpOorve U MHBa3MBHbIE METOAMKH BU3yalun3a-
LIAM HE MOTYT OTBETUTh Ha TUAarHOCTUYECKU BaXKHBIN
BOIPOC O JTAHHOM MOPaXXeHUH (CM. TabIu1LLy).

KocThas cuuaTurpadus

Panon30TonHoOe CKaHMPOBaHKE KOCTEH, I KOCT-
Hasl CLMHTUTpadusl, ABISETCS METOLOM, B KOTOPOM
UCIIONb3YETCS PaJiIMOaKTUBHOE BELIECTBO C KOPOTKUM
IEPUOIOM PACIIaga M BHICOKOW TPOITHOCTBIO K aKTHUB-
HBIM ocTeobaacTaM (TexHelui-99).

COOTBETCTBEHHO, METO/ B OOJIbLIEH CTENIEHU OT-
paxaeT GU3MO0JOTMYECKOE SIBJIEHUE, YEM aHATOMMYE-
ckoe [19].

MakcuManbHas 3(GeKTUBHOCTh METOAA CLUMHTH-
rpa¢uy OCHOBaHA Ha PErMCTPAaLlMM PaHHUX MeTabo-
JIMYeCKUX HapylieHui. KieTouHas peakuys pa3sBuBa-
eTcs OBICTPO B OTIIMYME OT NNEPECTPOMKH U perapaln
KOCTHU, KoTopas TpedyeT BpeMeHU. K npumepy, dhoxyc
aBACKYJIIPHOTO HEKPO3a WJIM PAHHUN MHDEKLIMOHHBIH
npoliecc OymeT 3auKCUpPOBaH NMpYU CLUMHTUTpaduu B
TeyeHHe CYTOK OT Hayaja rnpouecca. CKaHUpOBaHKE
cKeJjleTa MpeaoCcTaBisieT MHGOPMAaTUBHO NpU MeTabo-
JIMYECKUX HapyLUIEHUsIX, HapUMep runepnaparupe-
OMAM3ME, a TAKXe IPY MHOXECTBEHHBIX MeTacTa3ax
337010 10 BO3MOXHOCTH PETMCTPUPOBATh U3MEHEHMU
Ha peHTreHorpaMmax (puc. 30). B mpoTuBoInonoXHocTs
3TOMY IOpa)KeHUE KOCTU, HE COMPOBOXKIAIOUIEECs
PEaKTUBHBIMUA U3MEHEHUSIMU, OyAET BUIHO Ha PEHTTe-
HOIpaMMax, HO OKaXXeTCsl HEMBIM IPH CLMHTUTPpaUH.

IIpsamas ToMorpadus

IIpsimass Tomorpadusi — 3TO METO/, IPU KOTO-
POM PEHTreHOBCKasl TpyOKa M KacceTa JBUIaloTCs B
MPOTUBOIIOJIOXHOM JAPYT K APYTY HalpaBJeHUH I10
OTHOLLEHMIO K manueHTy. PoKycupyeTcsl 30Ha MpU-
LIEJILHOTO MHTEpeCa UCCIe0BaTeNs, OCTAIbHbIE TKAHU
He JeTaau3upylores [5, 6].

JlaHHast TEXHOJIOTUSI OTIPaBAaHHA 151 AMarHOCTUKU
HaCJIaWBaIOIIMXCST OIWH Ha APYTroii MPOLIECCOB, K NPH-
MepY, ISl BBISIBJIEHUs COIYTCTBYIOLIUX IEPEIOMOB,
XapaKTepUCTUKE KpaeB HOBOOOpa3oBaHus. Meroanka
xopoiua misi AuddepeHIIMPOBKN 0CTE0CAPKOMBI U
aKTUBHOIO PEAKTUBHOIO KOCTEOOpa3oBaHMUsl B 30HE
nepenomoB 6e3 cmenieHus [20], oqHaKo MeToauKa J10-
pOrocTosiiiiasi 1 BO MHOTOM 3aMellleHa KOMITLIOTEPHOM
tomorpacdwueii (puc. 31).

KomnbloTepHas Tomorpagus

Hauboinee HIMPOKOE NMPUMEHEHHUE T10JTy4YUJia KOM-
NBIOTEPHAsA TOMOI‘pa(l)PlH, OCHOBaHHas1 Ha KOMIIbIO-
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Ta6auna. O0benuHeHHbIe TMPUHLMITBI OLEHKH JIyYyeBbIX METO10B HCCJIEJOBAHUSA

MU MSITKUX TKAHEM
B ABYX ITPOEKLIMSIX

IOLLMX UCCIEA0BAHUI

[ToTpeOHOCTb BbINOJ-
HSITb MCCIIEIOBAaHUE B
HECKOJIBKMX IPOeKLIUX

CranjaptTHoe
Mero, [MpuHIMI AeiCTBUS [Mpenmyniectsa Henocratku
A DRI penMytit & n300paxeHne
Pentren W3o06paxeHne KocTei CKpUHWHT T TIocneay- | Manast 4yBCTBHTEIBHOCTD. | [a3 — TEMHBII.

2Kup — TeMHO-Cepblii.
Msirkue TKaHu CBETJIO-
cepele.

Koctu, merasni,
Ka/lblLMii — Oesbie

Kocreit

BaeTCs B 30HaX KOCTEO-
Opa3oBaHus

PEeaKTHBHBIE KOCTHBIE
HapylieHus 3310110 10
KT u MPT, uccnenyercsa

peaKTHBHOﬂ KOCTH OCTa-
I0TCA HEBUANMBIMU

I[Tpsamas Tomorpadusi | AHanornyeH peHtreHy | /laet pa3BepHyTyio Kap- | MeTox noporoi Ananor
3a UCKJIIOYEHHUEM TOTO, | THHY, HO YBEJIMYMBAET pEeHTreHa
47O (hOKYCUPYETCS JIUIIIb | YYBCTBUTEIBHOCTD 110
30Ha MHTEPECA, OCTab- | CPABHEHMIO C PEHTIeHO-
HBIe 30HBI He B hokyce | rpadueit
KommnblorepHas M3o6paxkenne spisgercss | YCUIMBAeT YyBCTBUTENb- | Masasg KOHTPACTHOCTb | AHAjIor
Tomorpabus KapToii MJIOTHOCTH TKa- | HOCTh PEHTTEHOBCKOTO | OCOOEHHO JUIST MATKUX PEHTreHy, Ho Hosiee
HU B 3a[1aHHOM Cpe3e MUCCJIEI0BAHUS, MOXET TKaHEM. YYBCTBUTEIbHBIN
WCII0JIb30BaThest it u3- | [laTonornyeckuit oyar
MepeHHst KOCTHOI! TUIOT- | MOXKET He I0T1acThb B
HOCTH, METOJI XOPOLLI JUIs | Cpe3
KOMITAaKTHOM KOCTH
MPT Snpa nossipu3yroTes 1oz | Beicokast KOHTpacT- Cnaboe pa3penieHue, Kup: T1, T2 apkuit
BO3JEMCTBMEM MAarHUT- | HOCTh, OCOOEHHO B KOCTb HE 1a€T YETKOTO CHUTHAJIL.
HOTO IT0JISI ¥ CO3/1aI0T MSTKMX TKaHsX. MeTon | cMrHasa, naToJaoruye- Bona: T1 teMHBbIi.
PaMoYacTOTHBIM CUT- M03BOJISIET Pa3IMYaTh CKHIi OYar MOXKET He T2 spkuii.
HaJl, KOTOPBIit GUKCUPY- | pa3TMyHbIE TKAHU: KUP, |IONAacThb B CPe3 ®u6po3Hasi TKaHb: T1,
eTcd JIETEKTOPOM KpoBb, Hhubpo3 T2 TeMHBIA.
KocTb: TeMHBII
CumHTUTpadus Pagnousoron Hakariu- | OnpeznensieT paHHUe HoBooOpa3oBaHus 6e3 | PeakTHBHbIE U3MEHEHUS

XapaKTepHU3YIOTCs IPKUM
CUTHAJIOM

BECH CKEJIET

TEPHOW 00pabOoTKe Pa3IMYHOTO YUCIIa U300PAKEHUN.
KoMmnbloTep ompenensieT pa3sHUIy MeXIy dHepruen
obpasla M JeTeKTopa ¢ MOCHeAylolleil IByMEPHOiA
3aIlMCBIO MOCPEACTBOM IMpeobpa3oBarenst Fourier.
KommnbiorepHoe U300paxeHue 3TO He 4TO MHOE KakK
KapTa paJuoIUIOTHOCTH, KOTOPYIO IOCTYITHO U3MEPSITH
IIPY ITOMOIIN KOMIIBIOTEPHOU TOMOTrpaduu ¢ BbICOKOM
CTEIEeHbIO YyBCTBUTENLHOCTH |9, 21]. CTerneHb TPOHMK-
HOBEHMSI B TKAHU MOXET PEryJIMpOBaTHCs [IPU ITIOMOLIM
KOMITBIOTEPHOI MporpaMMsl [23].

TTonyyeHHbIe N300paXkeHUsl SIBISIOTCS TOYHOM pe-
IUIMKOM IapauieIbHbIX CPEe30B TOMILMHON OT 1 MM 110
1 ¢cM u Gosiee, BBIMIOJHEHHBIX Ha Pa3IMYHOM IIyOUHE.
TKaHU MOTYT OBITb MICCIIEIOBAHBI C BLICOKOM TOYHOCTHIO
1 JOCTOBEPHOCTBIO 6€3 XMPYPrMYecKoro BMellaTe/lb-
ctBa [21]. YyBCTBUTENBHOCTh METOA ITO3BOJISIET BbI-
ABJIATH CaMble MeJIKMe M3MEHEHMsI, He (UKCUpPYeEMbIe
npu peHtreHorpadun. Takum 06pa3oM, NpU MOBPEXK-
nennn meHee 40% obGbeMa KOCTHOM TyO4yaTON CTPYyK-
TYPBI METOJI KOMITBIOTEPHON TOMOTpaduu sIBISETCS
MPeIITOYTUTEIBLHBIM 111 CBOEBPEMEHHOM AUarHOCTUKHN
pasIMYHBIX MEJIKUX nopaxeHuii (puc. 32). I1pu sTom
METOJ KOMITBIOTEPHOI ToMOrpachru yCTyIaeT MarHuT-

HO-PE30HAHCHOW ToMorpaduu, Korjaa McCaeayoTcs
MsTKHE TKaHU [24]. Menkue U3MeHEH!s MOTYT ObITb HE
WAeHTU(GULIMPOBAHDI, ECIIU TOINAAAIOT B IIPOMEXYTOK
MeXIly Cpe3aMHu.

J11s1 IpaBUJILHOM OpUEHTALIMM U TI0A00pa 30HBI 115
KOMITBIOTEpPHON TOMOTpaduU Ype3BbIYaliHO BaXXHO
MPOBOAUTDH NPEIBAPUTEIBLHOE OOBIYHOE PEHTIEHOJIO-
TMYecKoe UCCeIOBaHueE.

MarHuTHbIA pe30HaHC

[1py MarHUTHOM Pe30HAHCE MCIOJb3YeTCsl paino-
YaCTOTHYIO COCTaBJISIONIYIO 37IEKTPOMArHUTHOIO I10JIst
B OTJIMYME OT PEHTreHOBCKUX jyyeil. [laumeHTt no-
MeEILaeTCs B CUJIBHOE 3JIEKTPOMArHUTHOE IToJie, TIPU
TTOMOLIY KOTOPOTO MTPOUCXOAUT OPUEHTALINS JUTIONEN
BI0JIb MATHUTHBIX JIMHUI, X 3aTEM CO3/1a€TCsI UMITYJIbC
PazMoYacToOT Ha ypoBHE YacToThl Larmor [22]. lannas
YaCTOTa JOCTUTAETCS OTIpeIeJIEHHBIM YUCJIOM LIMKJIOB B
CEKYH/LY, ITIpY 3TOM IIPOTOHBI PE30HUPYIOT B 3alaHHOM
MarHMTHOM I0JIe; OIIEPKUBAETCsI YeTKasl MPONOpLIU-
OHAJILHOCTb CHJIE JAHHOTO MAarHUTHOTO TOJIA.

PagyoyacTOTHBIN CUTHAJT, TIPYJIOXKEHHBIN K Malu-
€HTY CHapyXH, YCHJIMBAET KMHETUYECKYIO SHEPIUIO
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3HayeHHe PEHTIeHO-MOP(HOTOTHYECKOTO COTNOCTABIEHUS] B KOCTHOM NaTOIOTUH

Puc. 30. A) Ilauuent, 47 jiet, ¢ 6€CCHMNTOMHO NMPOTEKAIOLIMM MIIEPNAPATHPEOHIHIMOM, NPOABIAIOLIMMCSA JHIIL 0AHOCTOPOHHAM
nponrosom. Ha cHuMKax B 60KOBO# M mepeaHe-3a/Hell IPOEKUMAX KOHTYPUPYIOTCS JTHTHYECKHe 0Yary B CBoJe Yepena (0003HaYeHO
TOHKHMH CTpeJKaMH), a TAKHKe ILUTIOC TKaHb 10/ 0pOuTOl (0003HAYeHO TONICTON cTpenkoii Ha puc. Bb). KomnbioTepnas TomorpamMma,
Ha KOTOPOii YeTKO BH/HA IOTOIHHTE/LHAS TeHb M0/ OPGHTOI M 0Yar pa3pexKeHHsi TKAHH B cBoje yepena (CTpelkH). DiekTpodopes
CHIBOPOTKH He BbISIBHJI HAPYUIEHHIA, W ITPe/I0/IOKHTE IbHBII JHATHO3 MHeJIOMBI He moaATBepaucs. CKaHHPOBAaHHE CKeJleTa C TeXHenneM
BBISIBIJIO JIOTIO/IHHTE IbHbIE MHOKECTBEHHbIE 0YaTH MOPaXKeHHs IOMHMO KOCTeii Yepena B KOHeYHOCTSIX 1 B pebpe. AHAaIM3UPYs AaHHbIeE,
MOJKHO NPEN0JI0XKHTh METACTATHYECKYIO 60JIe3Hb, OIHAKO OTCYTCTBHE 0YaroB B AKCHAILHOM H NPOKCHMAJILHOM OT/e/IaxX CKeJleTa NpH
[OpAKEHHH Yepena M cKeJIeTa KOHeYHOCTel He XaPpaKTepHO Uls MeTacTa30B. Buoncus HoBooOpasosanus B 00,1acTH OPOHTHI OKA32/1A
HanMune (pUGPO3HON TKAHM, FeMOCHIEPHHA, HAJMYHE THIAHTCKHX KJIETOK H aKTHBHOCTb OCTEOK/IAcTOB B KOPTHKa/IbHOi 30He. He-
CMOTP# HA TPHIK/B! OTPHIATEILHBIH AHANH3 YPOBHsI KA/blIHsi B CHIBOPOTKE KPOBH, 611 ChopMY/IHPOBAH NPEANOI0KUTEIbHbI IHATHO3
IMNepnapaTHPeonau3Ma. AHAM3 HHTAKTHOTO NaPAaTTOPMOHA BhIABH 50-KpaTHOE yBe/MYenHe ypoBHeii ropMona. B koneunom urore

6bL1a yaJIeHa NapaTHpeonHas ajeHomMa Becom 2,51

[IPOTOHOB ¥ HEMTPOHOB; 3TO BBI3BIBAET BBIXOJ U3-TI0
KOHTpOJIsT (medJeKIIUI0) AUIOJIBHBIX MOMEHTOB U3
YIOPSI0YEHHOTO PACIIOJNIOXEHUsS] B MarHUTHBIX Ha-
npasJsiioux [23].

B oTcyTcTBHME MOMOIHUTENBHBIX Pagl04acTOTHBIX
VIMITYJI5COB HEPTHSI pe30HaHCa CO BpEMEHEM 3aTyXa-
€T, IAMOJbHBIE MOMEHThI BO3BPAILAIOTCH B UCXOAHOE
[10JIOXKEHUE I10/] BO3IEMCTBUEM MArHUTHbIX JIMHUA,
M CHJIa CUTHaja CBOAUTCS Ha HeT. Paguocurnai, a
TAKXKe CTENEHD €ro 3aTyXaHUsl U3MEPSIIOTCSl, pe3yabTaT
MpeJIcTaBIsIeTCS B TpeXMepHOM n3obpaxkeHnu Fourier
MepexoaHuKoM [21].

Dukcupyemble CUTHaJIbI, KaK U MOTEPsl SHEPTUMU,
06pa3yloTcs MpH OIpenesIeHHON cuie paiuo4acToT U
XapaKTepHBI [IJIs1 pa3TU4YHbIX TKaHel. M300paxeHus,
MOJIly4EHHbIE METOAOM MarHMTHOIO pe30HaHcCa, Ha-
IMOMMHAIOT CPe3bl KOMMNBIOTEPHOI TOMOTPaMMBI B
MpsIMOM MpOoeKUWH. Pe30HaHC BO3HUKAET B aToOMax
JII0OBIX 3JIEMEHTOB, OTIPEAEIEHUE XKe CUTHaJIa 3aBUCUT
OT 2JIEMEHTOB C HEYETHBIM YKCIIOM SIIEPHBIX YACTULL.
DTO MPOUCXOAUT MOTOMY, YTO MOJIOBUHA AUIIOJILHBIX
MOMEHTOB IMOBOPaYMBAETCs B MPOTHUBOIOJIOXHBIX
HanpaBlIEHMX, U TEM CaMbIM B 3JIEMEHTAX C YETHBIM
KOJIMYECTBOM YAaCTULL OHU racsiT APyr Apyra.
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Puc. 31. a) ¥ naunenra 47 ner
obHapyxeHa Ge3001e3HeHHas
OnyXxo.Jib NpaBoi HHXKHEH KO-
HeyHocTH. Ha peHTreHorpam-
Max B 00KOBOIi  nepeHe-3a/1-
Heii IpoeKuH 00HapYKeH oyar
0CTEOCKJIepo3a ¢ HroJibyaToi
NepHOCTAIbHON peaKuuein.
0) BuonTat MArKOTKaHHOTO
KOMIIOHEHTa HOBOOOPA30BAHHs
BbIABHI (UOPO3HYIO TKaHb C
I hepeHIPOBAHHBIMH OCTe-
OKJIACTAMH, BBICTH/IAIOMIHMH
KocTHble Tpabekyabl. Takxke
B OHonTaTe MPHCYTCTBOBAJH
XpsiieBbie H KOCTHbIE CTPYK-
TYPbl, HO Be3/ie C XapaKTepHOH
peakiueii 3peibix ocreoda-
cTOB (€3 BHICOKO#H MHTOTHYE-
CKOM AKTHBHOCTH H S1€PHOTO
nieomoptusma. Boin BoLABH-
HYT JIMarHO3 KOCTHOW MO30.JIH
BCJIEJICTBHE KOCOTO NepesiomMa.
B) Ha npsiMOM CHHMKe OTYeT/IMBO BHIEH KOCOJi nepesiom Gobiie-
0epuoBoi KOCTH.

CKJIepo3HpyIoLas 0CTe0CapKoMa PeIKO BCTPEYAeTCs Ha NATOM Jie-
CATHJIETHH JKH3HH U ellle peke NoABepraeTcs nepeioMy nopaxeHHoH
kocTH. OKa3a/10Ch, YTO MALMEHT CTPaAaeT XPOHHYECKHM aJIKOro-
JIM3MOM, M ero He Gecnokouna 6ojib B CJIOMaHHON KOHeyHocTH. B
JIONO0JTHeHHE K KJIMHWYECKO# KAPTHHE Y NALHEHTA BblAB/IeHA CNHHHAS
CYXOTKA, 4T0 00bsicHsAET OPMHPOBAHHE CTOJIb BbIPAKEHHOH MO30JIH
Ha oHe 0TCYTCTBUA 60/1€BOr0 CHHAPOMA

Puc. 32. a) PenTrenorpamMma
KoJIeHHOro cycrasa 16-neTneit
NAUHEHTKH € BHIPAKEHHBIM
00/1€BbIM CHHAPOMOM BbIAABUJIA
4eTKO OYepYeHHBblH JHTHYE-
CKHIi 0Yar B JUCTAJILHOM JIaTe-
PAbHOM Mblie/IKe OepeHHOMH
KoctH. 6) Ha KomMnbioTepHOi
TOMOTpPaMMe YeTKO KOHTYPHPYeTCS JHTHYECKHi 0var ¢ 30HOW
CKJ1ep0o3a 110 KoHTYpY. OGbeM noparkeHHO#H KOCTH B epe/iHe-3a/Hei
npoexkuun npesbimaer 50—55%. Ha pentrenorpamme B npsiMoii
MPOEKIHH 0YAr NOPaXKeHHs, KOTOPBIi ABJAETCA XOHAPoOIacTo-
Moi¥i, 3anumaer MeHee 40%, NOYTH NMOJIHOCTBIO NEPEKPLIBAETCS
HAIKOJIEHHMKOM M OCTA€TCs HeBHAMMbIM, B GOKOBOH NpPOEKUHH
JMub 25% KOCTH paspyiieHo, ¥ ONATH e 0Yar He onpeeisercs.
IlpuBenennbie (haKThI YKa3bIBAIOT HA NPEHMYIIECTBO KOMMbIO-
TepHO# ToMorpauu B CPaBHEHHH ¢ 0ObIYHON peHTreHorpaduei.
KomnbioTepHasi TOMOrpamMma ro3BoJisieT BbISIBHTh MeJIKHe (hOKYChI
MHMHepaIH3aIMH MUKCOMJHOI0 MaTPHKCa, KOTOpble HabmoaaloTcs
B XOHAP061aCTOMAX HA PeHTreHorpamMMax B 33% ciiyyaeB W Ha
KOMIBIOTEPHBIX TOMOrpaMMax B 50% ciryuaes

YeM MeHBIIIE pa3Mep siIpa, TeM MeHblle TpedyeTcs
PaaroYacTOTHOM 3Hepruu Ui 3@eKTa MarHuTHOro
pe3oHaHca. {151 TpakTH4ecKoro IpUMEHEHUs B MEIU-
LIMHE CHJIa pe30HaHCa COOTBETCTBYET aTOMY BOAOPO/A.

DT0 03HAYAET, YTO CBOOOIHAS XKUIKOCTb U JKUP JIerye
MOJABEPraloTCs PE30HAHCY.

dusnyeckas CI0XHOCTb IBJIEHUSI MATHUTHOTO PE30-
HaHCa BOBCE HE 03HAYAET, YTO Bpay B A€TaJIsIX pa3dbupa-
eTcsl B IPUPOJIE TAHHOTO SIBJIEHH S, KaK He 00513aTEJIbHO
OBITh MEXaHUKOM, YTOOBI BOIUTH aBTOMOOWIL. Bpauy
HeobX0AMMO 3HaTh OOIIyI0 aHATOMMIO B COYETAaHUM
C TUIIMYHBIMM CUTHAJIaMU, CO3[aBa€MbIMU Pa3HBIMU
TKaHsMU (puc. 33, Tabnnua).

CreneHb pe30JIIOLMU NIPM MarHUTHOM PE30HaHCe
YCTYyIaeT KOMIbIOTEPHOI ToMorpaduu, HO METO 10~
CTOSTHHO yCOBepLIEHCTBYeTCs [24].

C apyroii CTOPOHbI, KOHTPACTHOCTb ITPY MarHUTHOM
pe30HaHCce BhILIE, YEM NMPY KOMITbLIOTEPHOI TOMOTIpa-
duu [25]; XUp U XKUAKOCTHBIE OOBEKTHl KOHTPACTH-
PYIOTCSI 110 OTHOILEHUIO IPYT K APYry C 6OJbLIMMU
rnoapo6HocTAMU. TKaHM ¢ MaJIbIM COAEPXAHUEM CBO-
60IHOro BOAOpPOOA, HalIpUMep, KOMIAKTHas KOCThb
(Boma, BXoAsias B COCTaB 'MAPOKCHAINaTUTa, He
SIBJISIETCS] CBOOOJHOM M HE JaeT CUTrHaja), OCTaloTCs
«HeMBbIMU» [21].

SIpKoCTh MpsIMO MPOTNIOPLIMOHANIbHA CUTHANY pe-
30HaHCca, M03TOMY KOPTMKaJIbHbINI CJI0I KOCTH BCEraa
BBITJISIAUT TEMHBIM.
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Puc. 33. a) PentrenorpaMma Hooo0Opa3oBaHusA HA MeIHA/IbHO IOBEPXHOCTH IJIeYeBOi KOCTH y 28-JIeTHEro naumenTa.
KoHTyp HOB00OPa30BanKs (hecTORYATHII H 110 3a/1Hel OBEPXHOCTH 3aKJI0YeH B cKop.Iyny. 6) KomnbioTepHas ToMorpaMma
JeMOHCTPHPYET TOHKYIO CKODJTYIY, OKAiMIAIOILYIO ONyX0/1b 0e3 04eBHIHOr0 NOPAXKEeHHs KOPTHKAILHON T/IACTHHKH.
B) MarauTHblii pesonanc B T1-pexume xaet sipKHii CHTHAJ B 30He NOJKOXKHOTO JKHPa M XKHPOBOH KJIeTYATKH KOCTHOMO3-
roBoro Kanana. CoiepkuMoe ONyX0JIH COOTBETCTBYET 110 IIOTHOCTH MBIIEYHON TKAHH ¥ MeHee NIOTHOe, YeM KOCTb.
r) Pesxum T2 1aeT ApKHii CHIHAJT M BLISIB/ISIET HATHYHE JKHIKOCTHOTO KOMIIOHEHTA B cOCTaBe Omyxoiu. Ticrosiornieckoe
cTpoeHHe HOBOOGPA30BaHHsl COOTBETCTBYET XPSAILEBOH OMYX0/IM, H BCE BMECTE B3siTble JaHHbIe N03BOJIAIOT IOCTABHTD

JIMArHO3 NEePHOCTAIbHON XOHAPOMBI

IMnacTrHYaTast KOCTh caMa 1o cebe He JaeT CUTHala,
B KOHLIEBBIX OTAENaX JUIMHHBIX KOCTel 25% CTPYKTYpBbI
COOTBETCTBYET KOCTU U 75% — xupy. KupoBas TKaHb
KOCTHOMO3IOBOI'O KaHajia BCeria pe30HUpYeT B BUJE
SIPKOTO CUTHAJA.

Conep:X1uMoe KOCTHOMO3T0BOT0O KaHaJia NpecTaB-
JIEHO MPEUMYLIECTBEHHO XUPOBOY TKaHbIO, B INIOCKHUX
KOCTSIX IIPUCYTCTBYIOT CTPYKTYPBI T€MOI1033a, TI03TOMY
CUTHAJ OT XHMPOBOT0 KOCTHOMO3TOBOTO COAEPXXUMOTO
IUTMHHOM KOCTH OyIeT OTJIMYaThCsl OT KMPOBOI U re-
MaTOIO3TUYECKOM TKAHN MEXKOCTHBIX TPOMEXYTKOB
B TUIOCKMX KOCTSIX (puc. 34, 24).

JlaHHBIE O MSITKOTKAaHHOM KOMIIOHEHTE, paBHO KaK
1 pacIrpoCTpaHEeHHUe OITYyXOJU MO0 KOCTHOMO3IOBOMY
KaHaJly, 0COOEHHO LIEHHbI MPU MAarHUTHO-PE30HAHC-
Hoii ToMmorpaduu (puc. 35). ITockonbKy MarHUTHBIN
PE30HAHC BOJBI, KMPOBOI TKAaHU W LEJBHOM KPOBU
pasIMyaeTcsi, METOJL CIIOCOOEH XapaKTepru30BaTh IMPOo-
uecc B AuHaMuke (puc. 36).

W3 cka3aHHOTO BBILIIE MOXHO CAEIaTh 3aKJII0YEHHE,
yt0 MeToabl KT 1 MPT BBISIBASIIOT OCOOEHHOCTH CTPYK-
TYp, HE BUIMMble Ha PEHTITeHOrpaMMaXx, a JOIOJIHAIOT
JpYyr Apyra, B OTIEJIbHBIX acIeKTaxX MpearnoyTUTeNleH
MarHur, B APYTUX — KOMIIBIOTED.

Puc. 34. a) Ila-
nMeHTKa, 44 roaa,
cTpajaeT TYNou
00JIbI0 B KOJIEHE.
Pentrenorpacgus ne
BBISIBHJIA NMATOJIO-
rHYeCKMX M3MeHe-
Huii. Ha MarnuTHOM
TOMOrpaMMe B pe-
KHMe NoJaBJeHHsA
KHUPOBOH TKAaHH,
KOTOPbIH BBIIIAIUT
TeMHbIM, BbIsIBJIeHbBI
YHIIePHHTEHCHBHbBIE
30HBI, KOTOpbIe OT-
JIMYHBI O CTPYK-
Type OT KHPOBOH
TKaHu. 0) Buoncus
JAaHHBIX 30H BbI-
sABHUJIAa KOCTHBIH
MO3r HOPMAaJbHOIO
cTpoennsi. B nau-
HOM HalmoaeHun (POKychbl KPOBETBOPEHHS NMPOJABHraloTCs 32
npejesibl 00bIYHOTO, YTO W OTBEYAET 32 HHTEHCHBHbIE CHIHAJIbI
na Tomorpamme. Kak pe3ynsrar o06ciieloBaHHs BbisIBJIeH HOp-
MAaJTbHBII KOCTHBIN MO3T, HO B 00JIbIlIEM N0 00beMy NPOCTPAHCTBE.
MarHuTHbIA pe30HAHC SABJsAETCSA YYBCTBHTEILHBIM METOAOM H B
HEKOTOPBIX C/Iy4asix AaeT 6obie HHPOPMALKH, YeM KIHHHYECKH
H IMATHOCTHYECKH HE0OX0UMO
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Puc. 35. IMauuent, 17 xer.
a) OcTeocapkoMa NPOKCHMAJIb-
HOro otaena 0oJbinedepuoBoii
Koctu. OnmyxoJeBbli y3eJ npeJ-
CTAaBJIeH 30HOi YIJIOTHEHHs KO-
CTH C IEPHOCTAJILHON peaKuuei
H HEYeTKHM JUCTA/IbHBIM KpaeM.
0) MarauTHas ToOMOrpamma,
onyxoJieBass H KOMNAKTHas
KOCTb FHIIOMHTEHCHBHBI. B)
Makponpenapar nocjie Kypcos
HeoaJbIOBAHTHOH XHMHOTepa-
nuu. Kpaii onyxosieBoro pocra
COOTBETCTBYET CBET/ION 30He HAa
TOMOrpamMme

Puc. 36. AHeBpH3Ma/bHAasA KHCTa KOCTH, AEMOHCTPALMs HA PHC.
18, maruuTHbIA pe3onanc T-pexum, HceenoBanHe NPOBOAHIOCH
B Tedenne 40 Mun. YeTko KOHTYPHpYeTCs TPAaHMIA JBYX YPOBHEH,
BepXHHii, 6o/ee CBET/IbIi, COOTBETCTBYET IUIa3Me, HHXKHHI1, Gonee
TeMHbIH, COJePKHT PUTPHUMTHI B CTAMH ceMMeHTanuu. Yem
JI0JIbIIIE MTALMEHT HAXOANTCS HEeNOABIIKHO, TeM YeTye KOHTYPHpyeT-
¢ pasHMIIA MeXKIY YPOBHsAMH. [MNOTETHYECKH MATHHTHDIH PE30HAHC
MOKeT OBITh HCIIO/Ib30BAH KK I0POT0CTOSIIMI METO/ ONpeie/IeHHs
remarokputa. KocBeHHO MeTo/| CBHETENbCTBYET O MEAJIEHHOM
JIBIDKEHHH KPOBH B MOJIOCTSIX aHEBPH3MAILHOH KHCTBI KOCTH

Puc. 37. a) Koncynsranuon-
Hblii MaTepHaJ HOBOOOpa3oBa-
HHSl IPOKCHMAJILHOTO OTAe]a
nJ1e4eBoii KOCTH y 57-1eTHero
nauuenta. HanpaBuTe bHbIA
JNHArHo3 3ByYas KaK 0CTeo-
capkoma. Ilutonoruyeckas
KapTHHA He MPOTHBOpeYHIa
AHATHO3Y, OAHAKO BO3pacT
NAUUEHTA He COOTBETCTBOBA
0cTeocapKoMe B OTCYTCTBHe
npusHakoB 6one3nu Ilemxera
WK 00.1yyenus. 0) Pentreno-
rpaMMa no3Bo.IWJIa pa3peliuTh
JHATHOCTHYECKYI0 3aJavy.
Hanuuune decToHyaToro BHy-
TPeHHero Kpas KOPTHKAIbHOH
NJIACTHHKH TUIeYeBOiH KOCTH,
KOJIblleBHHbIE CTPYKTYPHI,
NPU3HAKH Ka/IbIHHO32 XPSALIEBOT0 MAaTPHKCA B COYETAHHH C
MACCHBHON 30HOI JeCTPYKUHMH H NaTOJOTHYECKHM NepeioMom
HaBeJIH Ha MbIC/b 0 JeaudepeHIUPOBAHHON XOHAPOCAPKOME,
9T0 M ObLIO MOATBEPKAEHO NMPH HCCAEAOBAHHH YAAJEHHOTO
OMyX0JIeBOT0 y3/1a

3akmouenue

B 3akiouyeHUEe HEOOXOAUMO OTMETUTL, YTO
PEHTIEHOJIOTMYECKOe MCCIeq0BaHe HEOOXOIUMO
JUIs CTPYKTYPHOM OpraHu3alluy Mocjeayloliero
TMCTOJIOTMYECKOT'0 MCCIEeI0BaHUs, OHO HaIlOJHSET
OMOIICUITHOE MCCIIeIOBaHNE CMBICIOM U MHGOpPMa-
TUBHOCTBIO, OHO CITOCOOHO NMPEeBPaTUTh OTPaHUYEH-
HbIJ HECKOJbKMMU KJIETOYHBIMU KOMIUIEKCAMU T~
CTOJIOTUYECKHUI MaTepuall B MOJHOLIEHHYIO KapTUHY
3ab6oneBanus (puc. 37). 3a peAKMM HCKIIOYEHUEM
6e3 KIMHNYECKON U PEHTIeHOJI0rMYeCKOM KapTUHBI
MopdoIorHYeCcKHil MaTepral OKa3bIBaeTCsl OECCMBIC-
JIEHHBIM (cM. puc. 37). Psaa 3a6oseBaHAil BO3MOXKHO
pacrno3HaTh, UMes JIMIIb peHTreHorpaMMmy. OnHaKko
Pe3yJILTaThI JIyYeBbIX UCCIIEOBAHUI B PeIKMX Ha0JI10-
IEHUSAX TTaTOTHOMOHWYHBI, 6€3 TMCTOJOTUYECKOT0
MOATBEPXKIAEHMS TUaTHO3 HE MOXET ObITh YCTaHOBJIEH
OKOHYATEJbHO. YMEHHUeE NaToJ10ra MHTEPIIPETUPOBATh
W MPUMEHSTH JIaHHbIE JIYYeBbIX UCCIEL0BAaHUM T10-
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Puc. 38. a) ¥V naumenTa 63 €T ¢ yCTaHOBJIEHHBIM IHATHO30M HeMeJl-
KOKJIETOYHOTO PaKa JIErKHX BO3HHMKJIA §0JIb B IPaBOH Ta300epeHHoM
o6aactu. Ha pentreHorpamMme o0HapyXKeH KPYNHbIH JTMTHYECKHIH
oyar ¢ HeYeTKMMH KonTypamu. 0) IlepBblii GHonTaT coaepxain
JIHIIb KPOBETBOPHbIH KOCTHBIH MO3T U 3peJible KOCTHbIE TPABEKY-
11, B) IloBropHasi OHoncus, BbinoHenHas noj KT-konrposem,
N03BOJIHIA TMOATBEPUTD AHATHO3 METACTA32 PaKa JIErKHX B MO/~
B3/IOIIHYIO KOCTb.

JIaHHDBIH KIMHAYECKHIl NpUMep NpHBeZeH Ui Oosiee sICHOTO To-
HAMaHHMs BAXKHOCTH PEHTIeHOJIOTHYeCKOro Mccjel0BaHus 10
MOMEHTA B3ATHs OHOIICHH M BHIHECEHHS «JIOXKHOTO BEPIHKTa» 00
OTCYTCTBHH OIYXOJIH

3BOJIsIeT U30eraTh HETOYHOCTEN M OLIMOOK, a Takxe
MPUBOIUT K 3()(EKTUBHOI, Ka4eCTBEHHOM U COBpe-
MEHHOU IMarHOCTHUKE.
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PexomeHmoBaHa K nyoaukanuu A.A. MeieHKO

RADIOGRAPHIC CORRELATION IN BONE PATHOLOGY

Michael J. Klein!, MD, Irena V. Boulytcheva?

! Weill Medical College of Coenell University New York, NY USA
2 N.N. Blokhin Russian Cancer Research Center, Moscow, Russian Federation
Key words: bone scintigraphy, bone tumors, CT scanning, magnetic resonance imaging, musculoskeletal imaging

Radiographic correlation is an essential adjunct for the accurate diagnosis of orthopedic lesions, yet it is a skill neglected
by pathologists. The purpose of this review is to demonstrate why per- forming this correlation is an essential part of the
diagnostic process and not merely an interesting adjunct to the surgical pathology of orthopedic lesions. The relationships
between x-rays and tissues are explored with an emphasis on bone and soft tissue composition and structure. In addition, the
rudiments of complementary imaging studies and how to incorporate their data into diagnoses are examined.
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