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MPOrPAMMHbIV MOAYINb ANA ABTOMATU3MPOBAHHOIO ONPEAENEHUA
MOP®OMETPUYECKUX UHOEKCOB OCTEOINOPO3A

C.A. lapmaszanos, EII. lapmaszanosa, JI.A. Aéepvsanosa, B.M. I'onosenxo, O.U. Cxasap
XapbKOBCKMI HallMOHAJIbHBIM YHUBEPCUTET DPaAUO3JIEKTPOHUKH,
XapbKoBcKasi MEAMILIMHCKAsI akaaeMus TOCIeAUIIOMHOTO 00pa3oBaHUs

B Hacrosiee BpeMsl BceoOlllee BHUMaHUE K
TaKOMy 3a00JIeBaHWIO, KaK OCTEOIOpO3, 3HAUYHU-
TEJbHO BO3POCJIO, B TOM YMCJIE€ M IO MPUYMHE
MOCTETNIEHHOTO cTapeHus HaceaeHus 3emiu. [1po-
rHo3upytoT, uto B EBpone k 2010 roay nuu crap-
e 60 et Oymer Oosble, YeM MOJIOIABIX B BO3pa-
cre 10 20, a B 2020 roay oHu OyayT COCTaBJSITb
yxe 25 % Bcero Hacenenusd [1]. OmHako B mocie-
JHee BpeMsi IPoOJIeMbl OCTEOIOPO3a CTAHOBITCS
aKTyaJlbHbIMUA HE€ TOJBbKO IJIsSI T€POHTOJIOTOB, HO
u mig nenuaTtpoB. 1o ganHbM [1] B Poccun ya-
cToTa 3a00JIeBaHNI KOCTHO-MBIIIIEYHOTO aImapa-
Ta cpeau aeTeil Bo3pocia Ha 22%, cpenu moapo-
cTKOB — Ha 47%.

OnHUM U3 MyTel MpeaynpexkaIeHUs] OCIOXHe-
HUI ocTeonoposa (MepejoMOB) SIBISIETCST paHHSISI
ero nmuarHoctuka. CambIM pacrnpoCTpaHEHHBIM
KIMHAYECKUM METOIOM ITHAarHOCTUKHN OCTEOIIO-
po3a ABIseTCS peHTreHoTrpadust meprudepruIecKoro
ckenera. C TTOMOIIBIO PEHTTEHOTPAMMOMETPUH
OTpeneIISIIOTCST MOP(hOMETPUUECKIE Pa3MephI OIT-
peneaeHHBIX KOCTHBIX CTPYKTYP M PacCUUTBIBAIOTCS
JMarHOCTUYECKUE MToKa3aTeau octeonoposa. [1pu-
MEHEHUE COBPEMEHHOI KOMITbIOTEPHON TEXHUKU
TTO3BOJIIET YCKOPUTH M OOBEKTUBU3NPOBATH TTPO-
1ecc ompeneneHUs 3TUX TT0-

KasareJyei.

B XapbkoBckoM HaIu- & orn Do Lrpoees

CUTEJIbHBIM JIMHEWHBIM pa3mMepaM o00bekTa (BHYT-
pEeHHMII M BHEIIHUM ImHaMeTp TpyO4yaTOl KOCTH,
€e JUJIMHA) BBIYUCISIOTCS MopdomeTpuyeckue
uHaekcel Barnett-Nordin, I'onoBenko [2] u mp.

IIpennaraemasi mporpaMma OCYUIECTBIISIET aHa-
JIU3 PEHTIEHOBCKOTO M300pakeHusi, KOTOPOe I0-
JIY4EHO TyTeM CKaHWPOBaHUS TUIEHOUYHBIX PEHT-
TeHOTpaMM JIMOO HEMOCPEACTBEHHO OT LIM(POBBIX
PEHTIeHOBCKUX allfapaToB. DTO M300paxkeHue
MpEeACTaB/IsIeTCS] B BUJAE MATPUILIbl, KaXIbIiA 2Je-
MEHT KOTOPOI COOTBETCTBYET OJIHON TOUKe M300-
paxeHusi. [Ipu aHanM3e peHTreHorpaMMbl MOTO-
YEYHO OMpPEIENSeTcs €€ SIPKOCTb B rpaialusx oT-
TEHKOB CEPOro 1IBeTa; CTPOUTCS rpaduK pacrpe-
JieJIeHUs SIPKOCTU B JII0OOM BHIOPAaHHOM (pparMeHTe
U300paxXeHus KOcTu — aeHcuTorpamma. Ilpo-
TpaMMHBIN aHaJIU3 JEHCUTOTPaMMBbl TO3BOJISIET
aBTOMAaTUUYECKU HU3MEPUTH MOpPGhOMETPUUECKUE
pa3Mmepnl TpyOUyaThIX KOCTE M paccuuTaTb MeTa-
KaprnajJbHble UHIEKChI ocTeornoposa [3].

IIpu 3amycke MporpamMmbl OTKPBIBAETCS Iep-
Boe OKHO uHTepdeiica — Brimenenue (puc. 1).

CrpoKa CTapTOBOr0 MEHIO COAEPKUT TPU MEHIO:
"®aiin", "OkHo", "Cnopaska". MeHwo "®aiin" co-
IepknT KoMaHasl: "OTKpEITE M300paxenne”, "3aK-

=18

OHaJIbHOM YHUBCPCUTETE pa-
JUO3JICKTPOHUKHN COBMECT-

YeenuyeHu1e ID vl %

_TEKHU.lEE YEEAMMEHHE |

HO CO crielManucTamu Xaphb-
KOBCKOI MEIUIIMHCKON aKa-

e[ ne [

Pastiepbl MsoBpakeHHs

JeMHUU MOCJIEeAUTNTTIOMHOTO
o0pa3oBaHus pa3pabOTaHO

rMosuuWa kypeopa—————— |

MporpaMMHOE CPEICTBO
X -Ray.V.1-V.3 nnsg aBToMa-
TU3UPOBAHHOTO OTIpe/eie-

X1-ET_] -]

[ AETHEHOE BhIENEHUE

HUSI MOP(POMETpUYECKUX
WHAEKCOB OCTEOIMOopo3a.
INporpamMma peaausyeT Ha-
00p CTaHIAPTHBIX M3MEpe-

HUH, UCITOJIb3YEMbBIX B PCH-

ELigeneHue I I'Ipoc:mo‘rpl WzrepeHun

TT€HOBCKOI MOP(OMETPHUH.

B pesynbrate 3TuX usmepe- |

HMIl 10 HAHIEHHBIM OTHO- 5=9 v =832

|Apx = 54

"MegnuuHa u...” 2001. Ne 1(7)

PucyHok 1

59



BemeneHie Mpoctorp | MEmepeHWa
% =91 Y =528 ‘Apk. =125
PucyHok 2.

BHYTpEHHME guareTp |33
IEE

BHEwWHME auateTp

Hua 1 Hup 2 Hun 3
0.4310 |INE-:|it | 0.9079
PucyHok 4.

peITh", "Beixon". Mento "OKHO" cOmEpKUT KO-
Manael: "Kackan', "Pasmectuth okHa", "Ymops-
nmounTh 3HaukK", "CBepHYTh Bce okHa". [1pu BBI-
6ope komaHabl "OTKpBITH M300paxeHue" yKasbl-
BaeTCsl MyTh K MHTEpPECYyOILIeMYy HM300paXeHUIO.
[Ipu otkpeiTUY (haiiia N300paxkeHHe MOSIBISICTCS
B paboueM OKHE IpOTpaMMBI, CTAHOBHUTCS IOC-
TYITHOM CTpPOKa YBEJIWYEeHUS M300paxkeHUs (IO
500%). B mone "Pa3smep u3o0paxkeHust" yKasbl-
BalOTCS pa3Mephl UICXOMHOTO M300pakeHUS B ITMK-
cenax. [lepeMelieHue ykasaTelsiss MaHUITYJISITOpa
"MBbIIB" TT0 M300paXkeHUIO OTpaXkaeTcsl Ha ToJie
"To3niug Kypcopa”. Breimenenue moboro ¢par-
MEHTa Ha M300pakeHUM TTPOU3BOIUTCS TIPH (PUK-
callMy OIlIEpaToOpoOM €ro HavyajlbHOM M KOHEYHOU
TOYEK, IIPU 3TOM KOOPAMHATHI 3TUX TOYEK OTpa-
JKaloTcs B Tosie "AKTMBHOE BblIeneHue".

Bo Bcex Tpex okHa uHTepdeliica B HYIKHEM CTpo-
K€ BBIBOISITCSA TEKYIINE KOOPAWHATH M SIPKOCTH
TOYKU M300paxkeHus B ITO3ULIMK Kypcop (puc. 2).

Ilepexonm B chemytolee pabodyee OKHO OCYIIE-
cTBaseTcs BhIbopoM 3akiaaku "TIpocmoTp” nubo
"Usmepenusa"” (puc. 2).

B oxne "IIpocMoTp" npu HaxXaTHMu COOTBET-
CTBYIOIIIEHT KHOMKHU BBIBOOWUTCS ICHCUTOTpamMMa
BeIAeNieHHOro (pparmenTa (puc. 3). IlepBoHa-
YaJIbHO Ha JIEHCUTOTPaMME aBTOMATUYECKHM pac-
CTaBJISIIOTCSI TpaHUIIBI MOP(OJOTMYECKIX CTPYK-
TYp, pa3Mepbl KOTOPHIX MCITOJB3YIOTCSI IIPH pac-
yete. [Ipu 3ToM B monsix "BHewHuit auamerp”,
"Buyrpennuit nuametp”, "UHD 1 - UaD 3" mosB-
JITIOTCS] PACCYMTAHHBIE Pa3Mephl 1 MHIEKCHI (PHC.
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4). Ecm aBTOMaTHM4ecKash pacCTaHOBKA ITOJIOXKE-
HUS 110001 U3 TpaHUIl MOP(HOTOTUIECKIX CTPYK-
TYp YCTaHOBIIEHAa HEKOPPEKTHO, TO TPEIyCMOT-
peHa MX yCTaHOBKa BpydYHylo (puc. 6,a). Ilpu
BeIOOpe pexxuma "BpyuHylo" MosiBAsieTCS OKHO
"I'panuusl” (puc. 5,0), B KOTOPOM BbIOMpaeTcs
HyXHas CTpOKa, a 3aTeM Ha IEeHCUTOTpaMMe C
TTOMOIIIBIO MBIIIIN YKAa3aTeIb TPAHUIIBI YCTaHABIIM -
BaeTcsl B HeoOxommmoe TooxeHue. [locie aToro
¢ momMoluiplo KHomnku "Pacuer” (puc. 5, a) mpo-
M3BOIUTCS IiepepacyeT MHIEKCOB.

Ecimm moctpoeHHast IeHCUTOrpaMMa UMeeT BhIO-
POCHI, 3aTPYIHSIOIINE TOYHOE MECTOTIONOXKEHNE
rpa"ull (puc. 3, a), TO IMPEAYCMOTPEHO CIVIAKMBA-
HUeE AeHcuTorpaduieckon KpuBoii (puc. 3, 0; 5, a).

B peHTreHOrpaMMoMeTpMM MHOTAA HEOOXOIM-
MO IIPOM3BOAMTH M3MEpPEeHUs JUIMH U yrioB. [o-
sToMy B okHe "U3MepeHust" mpeaycMOTpeHbI J0-
TTOJTHUTEILHBIE BO3MOXHOCTH TIO OTIpPEACIEHUIO
STUX BEJIVMYMH HA PEHTTEHOBCKOM H300paXeHUU
(puc. 6). JnmHa 1106010 0OBEKTA MOXET OBITh
M3MepeHa B INPOM3BOJILHOM HampasieHuu. st
3TOro HeobxoauMo BbIOpaTh mosie "JlnuHa" U ¢
ITOMOIIBIO MBIIII OTMETUTh TOYKHM Hayajia ¥ KOH-
11a M3MepsIEeMOTO OTpe3Ka, KOOPIMHATEI KOTOPHIX
nosgBaTcs B noye "JInHeiika", a JMHa oTpe3ka —
B noste "ymmHa" (puc. 6, a). Usmepenune mpomns-
BOIIUTCSI B OTHOCUTEJIBHBIX eMMHMIIAX — ITUKCeIax

s u3MepeHusl JUIMH B METPUYCCKUX SIUHM-
11aX Ha PEHTTCHOBCKOM M300paXXeHUH JTOJDKEH IPU-
CYTCTBOBATh MeTpuyeckuit stajoH. Komanma
"[1puBsI3aTh" MMO3BOJISIET YCTAHOBUTH COOTBETCTBUE
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PucyHok 6.

KOMITBIOTEPHOU M METPUYECKOU €IUHUI] U3MEPE-
Hus. Tlocne BBINMOJMHEHUS] TIPUBSI3KK M3MEpeHue
JUIMH OyJeT MPOM3BOJUTLCS B BHIOPAHHBIX METPH -
YECKUX eMHMIIAX.

g n3MepeHus1 yIJIOB HEOOXOOMMO BEIOpaTh
mojie "Yrox"', OTMETUTh Ha M300pakeHU! IOoCye-
JIOBATEILHO TPU TOYKM (CPETHSIST TOYKA OIpele-
JisieT BeplUuHy yria). B mone "JIuneiika" mosiBaTcst
KOOpAMHATBI TPeX TOYEK, a B Mojie “Yroa” — Be-
JWYMHA yIjia B rpamycax (puc. 6, 0).

[IpencraBieHHOE TIPOTPAaMMHOE CPEICTBO
X-Rays no3BoJisiet:

— aHAJIM3UPOBaTh KOMIILIOTEPHBIE PEHTTEHO-
rpamMMmebl ¢ paspemieHueM o 1200 dpi u o6beMoMm
(aiina mo 10 MO B rpacuueckoM ¢opmate .bmp;

— TIPOU3BOIUTDH SIPKOCTHOM aHaIu3 KOMIIbIO-
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TEPHOIN PEHTIeHOrPaMMbl B I'pafallusIX CEPOro OT
0 mo 255;

— aBTOMAaTUYECKU PacCUMThIBATh MeTaKapIaib-
HBble WHAEKCH MO pe3yibTaTaM aHalin3a IeHCH-
TOrPaMMbI ¢ TOYHOCTBIO 0,1%;

— TOYHO M3MEPATH JIMHEHHBIE pa3Mephl 1 YTJTHL.

YKazaHHbIE TTapaMeTpbl 00eCIIeurBaIOT MOBbI-
IIEHWE JTOCTOBEPHOCTH ITMAarHOCTUPOBAHUSI OCTe-
0II0po3a Ha paHHUX CTAIMSIX MpoLiecca 3a CUeT YToU-
HEHUS U3MepeHNST MOPHOMETPUUECKIX pa3MepOB
TP pacyeTe MeTaKapIaabHBIX WHAEKCOB. I1po-
rpaMMa X-Ray no3BoJisieT mojsy4uTh AOMOIHUTEb-
HYy10 MH(OPMALIMIO O COCTOSIHUM KOCTHON TKaHU
M0 pe3yJbTaTaM AeHCUTOrpadMyecKoro aHaamsa
PEHTIeHOBCKOro m3o0paxeHus. Ilpum HeobOxomu-
MOCTH TIpOTpamMMa MOXeT OBITh YCOBEPIIECHCTBO-
BaHA, a €€ BO3MOXHOCTU JOTOJHEHBI.
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