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Koctu n cycraBbi

KoHycHO-nyyeBas KOmnbloTepHasa ToMmorpadpus —
HOBas TEXHOJIOrUS UcciefoBaHUs B TPAaBMaTOIOrUm

A.10. Bacunbes, H.H. BnuHoB (mn.), E.A. EropoBa
Kadenpa nyyesoit anarHocTmkm FBOY BIMO “MoCKOBCKUIA FOCYAAPCTBEHHbIN MEAUKO-CTOMATONOrMYECKNA YHUBEPCUTET”

MwH3gpascoupassutus Poccumn

Cone-beam Computer Tomography —
New Technology of Research in Traumatolgy

A.Yu. Vasil'ev, N.N. Blinov (Jr.), E.A. Egorova

B crtatbe npencTaBfieHbl AaHHble O KOHYCHO-/1y4eBOM
KT, kak oaHOI 13 Hambosee NepcneKkTUBHLIX U3 PEHTIeHOB-
CKUX METOAMK O UCCNefOoBaHUs MauMeHTOB C MOBPEX-
OeHnsMn 1 3ab6osieBaHAMM KOcTein 1 cyctaBoB. OHa obna-
0aeT BblCOKON 3DDEKTUBHOCTBIO B OLLEHKE n0KanMsauun
1 Xapaktepa nepesomMoB, KOCTHOM CTPYKTYPbI, B3aMMOOT-
HOLLEHMS CYCTaBHbIX MOBEPXHOCTEN. BaxHbiMKU npenmy-
LecTBaMn KOHYCHO-ny4eBor KT sBRsioTCS BO3MOXHOCTb
NnoJsly4eHns NepBMYHOr0 0O6BLEMHOIO N30OPAXKEHUS, KOTO-
poe dopmupyeTcsi 3a 0AnH 060POT U3nyHaTens U AeTeKTo-
pa, HM3Kas [030Basi Harpy3ka, BbICOKOE MPOCTPAHCTBEH-
HOEe paspeLleHne.

KnioueBblie cnoBa: nospexaeHns u 3ab6oneBaHns Koc-
Te 1 CycTaBOB, KOHYCHO-/ly4eBasi KOMMbOTEPHAsA TOMO-
rpacdus, TpaBMaToNorMsa-opToneamnsl, CToMaTonorus, pes-
MaTonorus.

* k% %

The article presents the data of the cone-beam comput-
ed tomography, as one of the most promising from the x-ray
techniques for the study of patients with injuries and dis-
eases of the bones and joints. It has high efficiency in the
assessment of the location and nature of fractures, bone
structure, and the relationship of the articular surfaces.
Important advantages of cone-beam computed tomogra-
phy is the possibility of obtaining primary volume image,
which is formed during one revolution of the tube and the
detector, low dose load and high spatial resolution.

Key words: damages and diseases of bones and joints,
cone-beam computed tomography, traumatology-orthope-
dics, stomatology, rheumatology.
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BeepneHue

Mo maHHbIM cTaTUCTUKK, B Poccuitckoin denepa-
LMK B Te4YeHMe nocnegHnx 2—-3 neT 3a MeAnLMHCKOMN
NMOMOLLIbIO MO NMOBOAY Pa3NYHbIX NMOBPEXOEHNA 00-
patunocb 6onee 10 MAH B3POC/bIX NOCTPaaaBLUMX.
MNMokasatenb TpaBmatuama coctasun 86,6 Ha 1000
nocTpaaaBLUMX B3POCNOro HaceneHusi. Okono Tpetu
BCEX MOBPEXAEHUIN 3aHMMAOT MepPenoMbl KOCTen
(21,5%). U3 uncna Bcex nepenomor 86,6% nokanu-
3yl0TCS HA KOHEYHOCTSX, B TOM YUCE HA HUXHUX —
61,8% [1].

YunTbiBas BbICOKMIA YPOBEHL TPAaBMatu3ma, nonck
HOBbIX METOLOB WUCCNEeA0BaHNS NMPU NOBPEXOEHUSIX,
NO3BONAIOLLMX B KOPOTKUIA NEpMoa, BPEMEHN C BbICO-
KO MHHOPMATMBHOCTBLIO M HE3HAYUTENBHOW Iy4eBOM
Harpyskom Ha MOCTPaAaBLUEro OUEHUTb XapakTep
N o06beM MNoBpexAaeHUs TPpabekyNsapHOM CTPYKTYpbl
KOCTW, OCTAETCS akTyasbHbIM.

XapakTtepucTuka

KOHYCHO-ny4yeBou KT (KJIKT)

KJIKT oTHocuTCSs K Hanbonee NepcnekTMBHbIM 13
PEHTreHOBCKMX METOAMK B PELLEHUN BOMPOCOB MOy-
4yeHMs OOCTOBEPHOro TPexXMepHOro naobpaxeHus
KOCTeW 1 cycTaBos [2].

KJIKT BoT yxe 6onee 10 net ycnewHo Ucrnosb3y-
eTCs AN peLleHns 3aaa4 CTOMaToNornm U YentoCcTHO-
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BOKpPYr 0ObekTa

HetekTop

O6beMHas PEKOHCTPYKLNS

Puc. 1. lNpuHumMn 4encTBnsa KOHYCHO-Iy4eBOro ToMorpada.

NIMLEBOW xmpyprum, obnagas npu 3TOM BbICOKON a¢-
(PEKTVMBHOCTLIO B OLEHKe JIoKann3aumm 1 xapakrepa
nepenoMoB, KOCTHOW CTPYKTYpbl U B3aUMOOTHOLLE-
HWMS1 CyCTaBHbIX NOBepxHocTen. Camoe pacnpocTpa-
HeHHoe npumMeHeHnune KJIKT cerofHsa — nnaHmposaHue
OeHTanbHOM uMnnaHTaumn. MNpu 3ToM B nocnegHue ro-
Obl J@HHbIM MEeTO[, akTMBHO BHEOPSETCS B CMEXHble

NPWUIOXEHUS, NPeXae BCero TpaBsMaTtosnoruio [2].

OcobeHHocTb KJTKT 3akntoyaeTcst B TOM, H4TO nep-
BMYHOE OOBEMHOE M300paxeHne dopmMupyeTcs 3a
OAMH 0BOpPOT M3nyyaTens n AeTekTopa, YTo 3aKOHO-
MEPHO NPUBOAUT K 3HAYUTENbHOMY CHUXEHUIO O03bl
JIYy4eBOW Harpy3Kku Ha naumeHTa B cpaBHeHun ¢ MCKT.
Ha puc. 1 npeacrasneH npuHumn paboTtsl KJ1IK-Tomo-
rpacda. B nepBbix annapaTtax B Ka4ecTBe AeTekTopa
npumensnca YPU Ha kpyrnom POOIT, cooTBETCTBEH-
HO JIyd MMEN KOHWYeckyto dopMy, 4TO onpenennso
Ha3BaHWe AaHHOro Metoga. TeM He MeHee 13-3a HO-
BM3Hbl METOAA MOJIHOrO COracus B TEPMUHONOM N
noka HeT, HorAa, Hanpumep, ynoTpebnseTcs TEPMUH

“06beMHas Tomorpadusa”.

OTnnuntenbHbiMu xapaktepuctukamm KJKT asns-

I0TCA:

® BbICOKOE NPOCTPaAHCTBEHHOE Pa3peLLEHME;
© yNIy4LIEHHOE COOTHOLUEHWE CUrHa/LLIyM;

® paBHOMepPHasa TOYHOCTb U OMHaMuyecknin gua-

nasoH rpagaumii ceporo (16 6uT);

© BO3MOXHOCTb PasfiMyHbIX Nonen 063opa, 4To Tak-
Xe NPUBOAUT K YMEHbBLLEHMIO 0,03bl TY4EBOWN HArPy3KMU.
KJIKT no3BonsieT 40CTOBEPHO ONpeaennTb Hanpas-
JleHMe KOCTHbIX 6anok, BU3yann3npoBaTb Menkue Ko-
CTHble GpParMeHTbl, YTOYHUTb UX JIOKANN3aLumio 1 Npo-
CTPAHCTBEHHOE PACMOJNIOXEHME, YTO YaCTO 3aTpyaHe-

HO NPV CTaHAAPTHOM peHTreHorpadun (puc. 2).

BTN VEUOTHCKAS BUSYATMBALMA

Ned 2012

Bo3moxHOCTb nocneayoulen 0bpaboTkn nsobpa-
XEHUI NO3BONSIET NPOCNEANTb MPOTHKEHHOCTb -
HUW Nepenoma, ee B3aMMOOTHOLLEHME C CYyCTaBHbIMU
NMOBEPXHOCTSAMM, HAJIMYME YHACTKOB BOCNANUTENbHOM
OEeCTpyKuMK, a Takke peakumio HaAKOCTHULGI U KOC-
BEHHO 3anof03puUTb MOBPEXAEHMS MbILIL, 1 CBA30Y-
HOro annapara.

Mpwn KJIKT Xx0poLL0o BU3YyannuanpyoTcs Menkmne KocT-
Hble KNCTbI (00 3—5 MM), 3p031K CYCTaBHbIX MNOBEPX-
HOCTEW KOCTEN.

Kpome Toro, cnenyet noayepkHyTb JOCTOMHCTBO
39TOM MEeTOAMKM, 3aKioHatoLLeecs B TOM, YTO rmnco-
Bble MOBS3KM HE MeLlaloT 06CcnegoBaHNIO U HE BIMS-
0T Ha Ka4YeCcTBO M300paxeHUsi KOCTHOWM CTPYKTYpbl
(puc. 3).

MeTannokoHCTPYKUMM He AaloT apTedakToB U He
NPensTCTBYIOT OLLEHKE pereHepaumm KOCTU nocne
nepenomoB. Kpome Toro, B pesynsrate KJIKT nony-
yaloTcs M300paxeHns, Ha KOTOPbIX, KPOME KOCTEWN,
[OCTaTO4YHO 4EeTKO ANDPEPEHLMPYIOTCH MAMKOTKAH-
Hble CTPYKTYpbI (puc. 4).

BeicTpoTa npoBeaeHnst 06cnesoBaHNS NaLMEHTOB
(8—4 MWH) N BO3MOXHOCTM NOCTNPOLIECCOPHON 00pa-
6OTKM TaKkXe YyyyLwalT Ka4ecTBO NPOBOAUMOrO UC-
CNefloBaHUs1, MOBbILWAIOT 3HAYMMOCTb WCMONb30BA-
HWS B KIIMHMKAX, CNELMaNnN3npPYIOLLMXCS Ha OKa3aHu1
NOMOLLM NaLMEHTaM TPaBMaTON0ro-opToneamMyecko-
ro U PEBMATONOrMYECKOro npodung.

3akno4yeHme

CerogHs ponb KJIKT B cTpykType nevebHo-npo-
GUNAKTUYECKNX YUPEXOEHUN elle He OnpeaeneHa,
0[HaKo NPeaCcTaBnsioTCs cheayolme coobpaxkeHuns
no ee MeCTy 1 BO3MOXHOCTSAM MCNOSIb30BaHUS:
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Puc. 2. PeHTreHorpaMmma u KOHyCHO-Jly4eBasi TOMOrpamMmma npaBoro Jly4e3ansiCTHOro CycTtaBa. @ — Ha peHTreHorpamme
B KOCOW CyNMHaLMOHHOM Npoekummn (nog, yrnom 45°) ybeamnTenbHbIX AaHHbIX O HAMYMKN NEPENOMOB KOCTEN, 06pasyoLmx
CYCTaB, He NoJly4eHO; 6 — Ha KOHYCHO-JTy4eBO TOMOrpaMmme ¢ 3D-pekoHCTPYKUMENn n306paeHnii BbISBAEH MHOMOOCKO/b-
YyaTblil NEPeNoM NaabeBUAHON KOCTU 6€3 CMeLLEHS OT/IOMKOB (CTpesika).

Puc. 3. KoHyCHO-ny4eBble TOMOrpamMMbl NPABOro ny4e3ansiCTHOro cyctasa (B Tpex npoekumsax n ¢ 3D-pekoHCTPyKLMen
1n300paxeHunin), Ha KOTOPbIX onpeaenseTcs pasrndaTesnbHblii MHOrOOCKOJIbYaThIN Nepesom AMCTalbHOro MeTaanudusa ny-
4eBOW KOCTU 1 NOMNEPEYHbI Nepenom LWNIOBUOHOrO OTPOCTKA TOKTEBOM KOCTU C HE3HAYUTENbHBbIM CMELLEHMEM OTIIOMKOB
no LWMPUHe, GUKCUPOBAHHBIE ThIIbHOW MMNCOBOM NOHreTon. CTPYKTYpa KOCTEN U MArKMX TKaHEW YeTKO NPOCeXMBaeTCs,

apTedakToB OT MMNCOBOW JIOHrEeTbl HE OTMEYEHO.

MEJUIMHCKAS BUSVANIMBALIAA  Ned 2012
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BTN VEQunmHCKAS BUSYATMBALMA

Puc. 4. KoHyCHO-1ly4eBble TOMOrpamMmMbl NPaBoro KOJIEHHOrO CyCTaBa. a — KPOMe KOCTHbIX CTPYKTYP YETKO AnddepeHumpy-
I0TCS MSATKME TKaHW, HanpumMep kpecToobpasHble CBA3KN (CTpenkn); npu 3D-pekoHCTPYKLUMM N300paKeHNn MOXHO NoJy-
YUTb JOCTOBEPHOE NpeacTaBneHre 0 GopMe MSArKoTKaHHbIX (6) U KOCTHbIX (B) 0Opa3oBaHuiA.

1. B pafoHHbIX 1 OKPYXHbIX TPABMaTON0rM4eCKNX
NyHKTax M 60SbHULAX CKOPOA MEOULIMHCKON MoMOo-
wy. MeToamka MOXET NMPUMEHATLCS Kak NPUOPUTET-
Has y>e Ha NepBOM aTane ANarHOCTUKN, MOCTENEHHO
3aMeHss CTaHOAaPTHYIO peHTreHorpaduio.

2. B peHTreHOBCKMX OTOENEHUSIX FOPOACKMX, 00-
NACTHbIX U KpaeBbIx O0MbHUL, C TPAaBMATONOMMYECKN-
MW, OPTONEANYECKUMU U PEBMATOSIOMMYECKUMU OT-
neneHvsamu.

3. B pmetckux 60nbHMLAX, B TOM YMCIe cneumanm-
3MPOBaHHbIX OPTONEANYECKOro NPOdUns, Kak MeTosq,
BbIOOpa 4Ns UCcnefoBaHnsl CKkeneta npy MUHUManb-
HOW Jly4eBON Harpy3ke Ha naumeHTa.

Ned 2012

ABTOpPbI BblpaxatoT 61arogapHoOCTb npogeccopy
Pobepto Maponban (prof. Roberto Maroldi, Univer-
sity of Brescia, Italy) 3a npeaoctaBneHHble maTepua-
J1bl, HEOOXOAMMbIE B CO34aHUU CTaTbMy.
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pPeHTreHoTeXHUKa

NewTom 5G — MHHOBaL|MOHHAA cUCTEMA,
OCHOBaHHasi Ha KOHYCHO-Ny4eBOM
KOMMNbIOTEPHOU TOMOrpaduu.

OHa co3paaHa ang uccnegoBaHus ronoBbl,
KOHEYHOCTEN U UMEEeT pPaf APYrvX NPUNOHEHWH.

Annapat NewTom 5G paspaboTaH cneyuansHo
ANg OTAENEeHWU onepaTMBHON NOMOLLM,
CTOMaTONOrM4eCcKMx n opToneau4ecKux KuHKK,
TPaBMaronorM4ecKux LIEHTPOB.

KoHycHo-ny4eBas KoMmnbloTepHaa ToMmorpadusa
UCK0YaEeT NoTepIo M3 NONs 3peHus Bpava
MeNKKUx o6pa3oBaHuii, YTO obecneYyMBaeT
[IOCTOBEPHYIO AMarHoCTUKy 6e3
[ONONHUTENbHbLIX UCCefoBaHU, n36aBnaq
nawuueHTa OT JILIHEN NIyHeBOW Harpy3Ku.

NewTom 5G npu cyliecTBeHHO 6o/iee HU3KOM
YPOBHE J030BOM HArpy3Kku ans psaa npunoXeHun
He ycTynaeT No KayecTBy M300pareHuin JOPOrum
aHanoram M3BECTHbIX NPOU3BOAUTENEN
KOMMbIOTEPHLIX TOMOrpacdoB.

YHuKansHble ceorcTBa annapata NewTom 5G
NO3BO/ISIOT Bpayy NOHOCTLIO CKOHLEHTPUPOBATLCH
Ha guarHose, onupaschb Ha JOCTOBEPHOE
n3o6paxeHne BLICOKOro KayecTsa.

NewTom

Cone Beam 3D Imaging

Bbl cmoxeTe yBuaeTb annapat 17-20 ceHTa6ps B MocKkBe Ha BbicTaBKe [leHTan-3Keno
B BbICTaBO4YHOM LieHTpe KpoKyc-3Keno, 3an 6, ctena N2 R111.1
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