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Llenb uccnepoBanus — oLeHKa BOSMOXXHOCTEl NPOBEAEHUs 9KCNEPTM3bl KOCTHOrO MaTepuana 0CTaHKOB BOMHOB UMMEPaTOPCKOiA apMinn
HanoneoHa boHanapta ¢ NOMOLLBI0 COBPEMEHHbIX METOAMK JTy4eBON ANArHOCTUKN. 3afadn 3KCNepTU3bl: OLieHKA CTPYKTYpbl (DparMeHTOB; On-
pejeneHne xapakrepa 1 pacnpocTpaHEHHOCT NOBPEXAEHWA U 3a6051eBaHIUI KOCTEN 1 CYCTABOB; BU3yanu3auns 1 noKann3auns MHOPOAHbIX
Ten MeTannn4eckon NNOTHOCTU, Kak NEPBUYHO, TaK U BTOPUYHO PaHALLMX CHAPALOB NPU HAHECEHMW OFHECTPENbHbIX PaHEHUA U cabenbHbIX
yAapoB.

Matepunanbl U MeTofbl. 24 KOCTHbIX doparmeHTa, npefoctasneHHblie HAW n Myseem aHtpononorun um. .H. AHy4nHa MoCKOBCKOro
rocyaapcTBeHHOro yHneepcuteta uM. M.B. JTomoHoCOBa, 6bIfin UCCIIEA0BAHbI C MOMOLLBI0 KOHYCHO-Y4€BOI KOMMbIOTEPHO TOMOrpadui,
MYNbTUCPE30BOI KOMMbIOTEPHOM TOMOrpachnn n LNGPOBOIA MUKPOGOKYCHON PEHTreHorpadoum ¢ NPAMbIM MHOFOKPATHbIM YBENUYEHNEM
1306paXeHNs.

PesynbTatbl. B X016 nccneaoBaHus BbISIBNEHbI MPU3HAKN NEPEHECEHHbIX BOCNANUTENbHbIX 3a00/16BaHNIA KOCTEI, HENPABUNbHO KOHCOMN-
QVNPOBaHHbIE 1 HecpocLUnecs nepenomsl. B 37,5% cny4aeB yCTaHOBMEH XapakTep paHeHuid. B 16,7% HabntofeHnin yaanoch AeTaibHO 0XapakTe-
pU30BaTb 0COOEHHOCTY aMMyTaLWMOHHbIX KYNbTeA KOHEYHOCTEN, B 4,2% — BbISIBUTb 06bEMHbIE 06Pa30BaHNA.

3akntoveHue. onyyeHHbIe AaHHbIe 0Ka3bIBAKOT LIENIECO006PA3HOCTb MPUMEHEHNS COBPEMEHHbIX METOA0B NIy4eBON ANArHOCTUKN C LLNPO-
KNM CMEKTPOM BO3MOXXHOCTEI NOCTNPOLECCOPHON 06PabOTKN N306PAXKEHNIA AN XaPAKTEPUCTUKM 60EBbIX NOBPEXAEHNIA NPOLLAbLIX BOVH. Mpu
OLIEHKe CTPYKTYPbl U pacnpoCTPAHEHHOCTI NATONOrMYECKNX M3MEHEHMI KOCTHON TKaHN KOHYCHO-NYy4eBast KOMMbIOTEPHAs TOMOrpadous MoXxet
ICMONb30BATLCA KaK MPUOPUTETHAA METOMKA.

KntoyeBble cnoBa: KOHyCHO-Ny4eBas KOMMbIOTEPHAs TOMOrpadusi; MysbTUCPE30Bas KOMMbIOTEpHas TOMorpadiusi; MUKpPOCHOKYCHasi PeHT-
reHorpachusi; KOCTHast CTPYKTypa.
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The aim of the investigation was to assess the possibilities of carrying out an expert examination of bone material of the soldiers remains of
the Imperial army of Napoleon Bonaparte using modern radiodiagnostic methods. The expert examination aimed at the assessment of the frag-
ments structure; the determination of the nature and incidence of bone and joint diseases; imaging and localization of foreign bodies with metal
density of both primary and secondary gunshot wounds and saber cuts.

Materials and Methods. 24 bone fragments presented by Museum of anthropology named after D.N. Anuchin, Lomonosov Moscow State
University, were studied using cone-beam computed tomography (CBCT), multislice computed tomography (MSCT) and digital microfocus radi-

ography with direct multiple image magnification.

Results. The examination revealed the signs of inflammatory bone diseases, wrong consolidated and non-accrete fractures. We stated the
nature of injuries in 37.5% of cases, and managed to characterize in detail the features of amputation stumps of limbs in 16.7% of cases. Space-

occupying lesions were revealed in 4.2%.

Conclusion. The findings prove the necessity of applying modern radiadiagnostic methods with a wide range of possibilities of image post-
processing to characterize battle damage of past wars. Cone-beam computed tomography can be used as a priority method in the assessment

of structure and prevalence of pathological changes of bone tissue.

Key words: cone-beam computed tomography; multi-slice computed tomography; digital microfocus radiography; bone structure.

My6nukaumm ¢ ynoMUHaHWSMU O MPUMEHEHUWN PeHTre-
HOBCKMX Jly4en B aHTPOMOSIOrMN U3BECTHbI C Havana XX
cTonetus. B HacTosLee BpeMs BCe Halle [18 9KCrnepTusbl
OCTaHKOB aKTMBHO WCMOMNb3YHTCH COBPEMEHHbIE NyYeBble
mMeTofbl nccnegosaHui [1-3]. MosBunuck, XxoTa 1 B orpa-
HWYEHHOM KONIMYeCTBE, COOBLLEHNS O MPOBEAEHWNWN OLIEHKN
aHTPOMOSIOrM4eCcKoro matepuana ¢ NoMOLLbIO TaKUX PeHT-
rEHOBCKMX METOAMK, KaK CTaHAapTHas U MUKPOMOKycHas
peHTreHorpadus, MynsTUCPE30Bas KOMMbIOTEPHAA TOMO-
rpacomsa (MCKT) [4-6].

Bnarofaps nosiBNEHWIO KOHYCHO-NYYEBbIX KOMMbIOTEP-
HbIX TOMOrpad)oB HOBOrO MOKOSIEHUs CTano BO3MOXHbIM
npoBefeHNe NCCnefoBaHNin OCTAHKOB KOCTSKOB C MOmyye-
HMWEeM BbICOKOKA4eCTBEHHbIX M306paxeHnin [7]. B ocHose
UX MOMYYEHUS NMPU KOHYCHO-JTy4YEBON KOMMbIOTEPHOWA TO-
morpadcpum (KJTKT) nexut ckaHupoBaHWe WUccnegyemoro
006beKTa UMNYNbCHBIM KOHYCHBIM PEHTIEHOBCKUM My4KOM.
OTnnMYUTENBLHONM OCOBEHHOCTBIO METOOUKM ABMSETCA BO3-
MOXHOCTb  MOMYYEHUSI MEPBUYHO-TPEXMEPHOrO U306pa-
XEHWSI C BbICOKMM MPOCTPAHCTBEHHLIM pa3peLleHnemM U
NOCNENYOLLMM NMOCTPOEHNEM MYNBTUMIAHAPHBIX PEKOHCT-
PYKLWIA.

B pamkax paHKo-pOCCMICKOro mnpoekta Mo pe-
KOHCTPYKUMU COObITUIA TM6ENU MMNepaTopckor apmum
HanoneoHa BoHanapta BO Bpemsi BOWHbI 1812 r. 6bIno
BbINOSIHEHO UCCNEfoBaHNe KOCTHOMO MaTepuarna oCTaHKoB
BOVHOB C MOMOLLbIO COBPEMEHHbIX METOAMK Jy4eBON Ana-
FHOCTUKM.

Lienb nccnepoBaHusa — oLeHKa BO3MOXHOCTEN nNpoBe-
[EeHVs 3KCNepTU3bl KOCTHOMO MaTepuana 0CTaHKOB BOMHOB

CoBPEMEHHBIE METOABI AY4eBOii AMArHOCTHKM B OKCIIEPTHOI OIIEHKE aHTPOIOAOTMYECKOr0 MaTepraa

nuMmnepartopckon apmun HanoneoHa BonanapTta ¢ nomo-
LLIbIO COBPEMEHHbIX METOMK Jy4eBOW ANarHOCTUKMN.

3agaym aKcnepTn3bl parMeHTOB KOCTAKOB: 1) oLeHKa
CTPYKTYpbl (hparMeHTOB; 2) OMNpefeneHne xapakrepa u
pacnpoCTPaHEHHOCTN MOBPEXAEHMN N 3ab0NieBaHNi Koc-
TEeN 1 CycTaBoB; 3) BU3yanu3auums 1 nokanusaums nHopog-
HbIX TeN MeTasfIM4eckomr NIIOTHOCTU, Kak NepBUYHO, Tak U
BTOPWYHO paHsLLMX CHapSLOB NPV HAHECEHUW OTHECTPEb-
HbIX paHEHWI 1 cabenbHbIX yaapos.

MaTepuanbl n metogbl. Matepuans! ans nccnegosa-
HWI 6bIn npegocTtaeneHbl HAN n Myseem aHTpononorum
um. O.H. AHy4mHa MOCKOBCKOro rocyfapCTBEHHOIO YHU-
BepcuteTa uMm. M.B. JlomoHocoBa.

KJTKT BbinosiHeHa 24 KOCTHLIM dhparMeHTam Ha annapa-
Te NewTom 5G (QR s.r.l., VItanus) ¢ nocnepgytowmm nocT-
pOEHNEM MyNLTUNAAHAPHBLIX PEKOHCTPYKLUMIA. [ofnlyYeHHble
[aHHble conocTaeneHbl ¢ pesynstatamm MCKT, npose-
LeHHon Ha annaparte Brilliance 64 (Philips, Monnangus), u
LUMGPOBON MUKPOOKYCHON peHTreHorpadum € npsiMbIM
MHOIOKPaTHbIM YBESIMYeHMEM U306paxeHnst Ha annapare
«[Mappyc» (Poccus). Takxke 6blnn caenaHbl oTorpacum
BCEX 1ccreayembiX 06bEKTOB.

B ocHoee nonyyenus nsobpaxernnin npu KITKT nexut
CKaHMpOBaHWe MccnegyemMort 061acTu UMMYSbCHbIM PEHT-
FEHOBCKMM MYyYKOM, CKOSNTMMUPOBaHHLIM TakMM 06pasom,
YTO M3flyYeHVe pacnpocTpaHseTcs B BUMAE NMpamMuibl.
B panbHenwem ocnabneHHoe TKaHIMW PEHTreHOBCKOE 13-
ny4yeHne nonapaet Ha deTektop. bnarogaps gaHHoW me-
TOOMKE BCEro 3a OfWH 060pOT TPYOKM OeTeKTopa BOKpYr
nccnegyemoro obbeKkTa rnosiyyaeTcsi TpeXmMepHoe n3obpa-
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XeHue, FoTOBOE K AanbHenLlen 06paboTke. KoHycHo-ny4ve-
Bas cucTema Mno3sonseT n3bexarb notepb rpadmyeckon
MHpopMaLMmM B MPOMEXYTKax Mexay cpesamu, YTo fBfs-
eTcs BaXHbIM (hakTOpPOM NpU UCCNefoBaHUM aHTPOMOSO-
rMYeckoro marepuana.

HeocnopvmbiM NpenmyLLecTBOM NpU BbIGOPE KOHYCHO-
Ny4eBOro KOMMbIOTEPHOO TOMOrpada As1a JaHHoro uccne-
[OBaHUSA CTaNIM TEXHNYECKUE XapaKTepUCTUKK annapara:

pasmep Mi0CKOMaHEeNbHOro 4eTeKTopa, BbINOSIHEHHOMO
Ha OCHOBE amOp(HOro kpemHusi, — 20X25 cm (pa3mep
JeTeKkTopa — MakcuMasbHbIN cpeun annapaTtoB AaHHOro
cemencTBa);

MakcumMarnbHoe norne 3axsara — 16X 18 cwm;

dokycHoe naTHO — 0,3 Mm;

060pOT reHTpu BOKPYr 06beKTa nccnegosaHns — 360°;

BOKCEN — OT 75 MKM.

Pesynbtatbl U o6cyxpeHue. B xope vccnenoBaHus
B 87,5% cnyyaeB (n=21) BbIABNANMCL NPU3HAKN NepeHe-
CeHHbIX BOCManuTesbHbIX 3a605ieBaHnii KOCTEN, KOTopble
6bIny NpefdcTaBfieHbl parMeHTaMu JIMHEMHOW Wnu ny-
KOBUYHON MEpUOCTallbHON peakuun, CeKBeCTpasibHbIMU
MOMOCTAMU C HEYETKMMMW BHYTPEHHUMU KOHTYpamu U Ha-
NNYMEM BHYTPUMOSIOCTHBIX CEKBECTPOB (Hallle KOPKOBbIX).
B HekoTOpbIX Cny4Yasx BU3yanvM3vMpoBaivChb CBULLEBbIE
xofdpbl. OTMeYanocb CyXeHne KOCTHO-MO3rOBbIX KaHasos,
YTOLLEHNE KOPTUKambHBIX NAACTUH 3a CHET SHOOCTaNbHO-

ro n nepnocTaJjisbHOro KOMMOHEHTOB.
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Mpn nccnegosanun 41,7% koctsakos (n=10) Habnoga-
NUCb HeMnpaBWIIbHO KOHCONMAMPOBAHHbIE N HECPOCLLMECS
nepenomsl (puc. 1, a-r).

B 37,5% cny4aeB (n=9) 6bin YCTaHOBMEH XapakTep
paHeHuin. B psge cnyvaeB Ha (POHE MHOMOOCKOSbYATbIX
nepenoMoB BW3yanu3npoBanuCb MNPU3HaKM UMMNperHa-
UMM METaNioM KpaeB Oe(PeKTOB KOCTHbIX oparMeHTOB.
OTmeyanocb HanMune MHOXECTBEHHbIX WMHOPOAHbIX Ten
METaNIMYECKOM MIOTHOCTN OKPYrNon hOpMbl C HETKUMN,
POBHLIMW KOHTypamu, pasmepamv [o 2,6 MM, pacrnono-
XEHHbIX KaK B TOJLLE KOPTUKamnbHbIX NAACTUHOK, TakK U B
npocBeTax KOCTHO-MO3rOBbIX KaHanoB KOCTAKOB (puc. 2,
a-r; 3, a, 6).

B 20,8% cny4aeB (n=5) ymanocb geTanbHO OxapakTe-
pv3oBaTb OCOGEHHOCTU aMnyTaluMOHHOM KySIbTU KOHEeuY-
HocTen. B Tpex cnyvasx amnytaums 6bina BbINOMHEHA HA
YPOBHE cpefHen TpeTu amadusa nnedvesomn n 6onbLuedep-
LIOBbIX KOCTEN, B ABYX APYrMX Cny4Yasx — Ha YPOBHE HUX-
Heln TpeTn gnadmsa 6onbLLebepLoBbIX kOCTeN. B pesynb-
TaTe NpoBefeHNsi KOMMNIEKCHOrO UCCNefoBaHNs KOCTAKOB
B pPAe Cry4aeB [OCTOBEPHO BbISBAANMUCE 60NE3HN KYNbTHU:
NPU3HaKM OCTEOMMENUTA W HanmyMe MorpaHUYHOro Kpa-
HWanbHOro octeoduTa, YTO MOXET CBMAETENbCTBOBATHL O
TEXHUYECKUX MOrPELLUHOCTAX NPU BbIMOIHEHWMU OMepaTuB-
HOro BMeLLATeNbCTBA U MH(MLMPOBAHWU PaHb!.

B yeTblpex cnyyasx kpas OrnusioB UMENN YETKWUI, POB-
HbI KOHTYP W MPSMOYrosibHyt0 dopmMy. B Tom uncne gns

Puc. 1. Pesynbratbl ny4eBoro mccrnepo-
BaHUA HEMpaBWibHO CPOCLLErocs MHO-
roockonb4aToro  nepenoma  auadusa
6egpeHHon KocTu (@ — oTo). Ha umd-
POBON MUKPOGIOKYCHOW PEHTreHorpamme
C NpSIMbIM TPEXKPATHbIM  YBENUYEHUEM
nzobpaxenus (6), MCKT (8) n KIIKT (r)
onpefenseTcs cMeLLeHve 6bIBLUMX OTNOM-
KOB MO LUMPWHE KHapyXu 6ofiee 4eM Ha
TONWWMHY Anadmsa 1 3axoxpeHne ux apyr
3a gpyra nog yrnoMm, OTKPbITbIM KHYTPW,
KoHconuaaumsa npegcraeneHa «KOCTHbIMM
MOCTUKaMU» 3a CHYET CcpalleHus mpome-
XYTO4YHbIX (DparMeHToB ¥ MepuocTasb-
HbIM KOMMNOHEHTOM. Mexay tparmeHTamm
onpepensieTcs natornornyeckas nonocTb,
cofepxalias mMefkue (oo 5 Mm) cekBecT-
pbl ¥ VMHOPOOHble Tena MeTanInyYeckon
NOTHOCTW. ﬂOﬂOJ‘IHVITeJ'IbHO Nno pAaHHbIM
KJIKT (r) ycTaHOBMEHO, 4TO KOPTUKAbHbIE
NNacTVHKM YTOMLLEHbI 3@ CHET SHOOCTab-
HOro ¥ NeproCTasnbHOro KOMMOHEHTOB, OT-
MeYatoTCs IMHENHOE U JIYKOBUYHOE NEPUO-
cTalbHble HacnoeHus (cTpenka)
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Puc. 2. Pe3ynbrathl Nny4eBOro MCCNefoBaHns 3acTapenioro MHOrOOCKONbYaToro nepesioma Kocten -
LeBOro ckeneta 6e3 NpM3HaKoB KOHCONMMAALMM, NOMTyHEeHHOro, BEPOSITHEE BCEro, B pe3ynbrate HaHe-
ceHus cabenbHoro yaapa (@ — oTo). Ha KoHyCHO-ny4eBbIx ToMorpammMax (6, B) 1 MynsTUCPE30BOW
KOMMbIOTEPHON TOMOrpamme (1) BU3yanua3npyoTcs KpaeBon AedekT anbBEONAPHOro 0TPOCTKA BEPXHEN
YeNtCTN BO (PPOHTasIbHbIX OTAeNax; AedeKT HUXHEN YENtoCTU CrpaBa; NOXHbINA CycTaB (PPOHTaNbHbIX
OTAENOB HWXHEW YenocTy CrneBa (CYHWe CTPENKM); YacTUYHas afeHTUs; YaCTUYHbIN AeteKT HUXHe-
MeguanbHOW CTEHKM NeBOV opbuTbl; UCKpuBIieHne neperopodkun Hoca. MNpu KITKT (6) goctoBepHo on-
penensitoTCs MHOXECTBEHHbIE MHOPOLHbIE Tena MeTanIM4eckon NIoTHOCTU pasmepamu oo 1,5 Mm Ha
YPOBHe KpaeB Jedekta — nMnperHaums (?) metanniom (6enble CTpenku)

Ny4eBOM 3KCMepTu3bl Obina npepocTasnieHa npasas nre-
yeBas KOCTb, COCTOsLLAA M3 ABYX (hparMeHTOB, COMoc-
TaBMEHHbIX Ha YpoBHe onuna. Ha paHHOM ypoBHE BU3Y-
anM3npoBanucb rnagkve, POoBHbIE KOHTYPbl, UMeloLne
NPSMOYrosibHYH hopMmy.

MNpwn aHanusde wn306paxKeHUin, MONYyYEHHbIX B Xofe
KOMMMEKCHOr0 MCCneaoBaHus amnyTaumoOHHON KymnbTy
npaBoi Mnfe4yeBON KOCTW, JOCTOBEPHO BU3yanna3mpoBa-
IMCb MPU3HAKM TMNepocTo3a U HanmMyme KOMMaKTHOM
3aMblKaTeNbHON NAACTUHKN JIMHENHOW (DOPMbI C HETKUM,
POBHBLIM KOHTYPOM, MOJSIHOCTHIO MepekpbIBaloLLEen KOCT-
HO-MO3roBOW KaHan. Y natepasibHoOro Kpas onuna suay-

COBpGMeHHbIG METOADI Ay‘ieBOﬁ AUArHoCTUKU B SKCHGDTHOf;l OLICHKE aHTPOITIOAOIHY€ECKOro MaTepruaAa

annua3mpoBarscs MOrpaHnYHbIA KpaHuasnbHbIM 0CcTeEOUT
(puc. 4, a-r).

Cpegav dparMeHTOB KOCTAKOB C NpU3HakaMm 60eBbIX
nospexgeHun B 4,2% cnyyaes (n=1) 6bIAM BbISIBMEHbI
06beMHble 06pa30BaHns, YTO ABUIIOCH CIy4anHOW Ha-
Xogkow (puc. 5, a—r). [laHHble Ny4YeBbIX MCCnegoBaHuim,
BEPOSiITHEE BCEr0, COOTBETCTBYIOT OCTEOXOHAPOME NPOK-
cumanbHOro metasnudusa 60nblebepLoBO KOCTW.

Mpn aHanu3e pe3ynLTaToB MCCNeQoBaHWI, NOMyYeH-
HbIX B XOAe MpOBefeHus uUnpoBON MUKPOOKYCHOWM
peHTreHorpadgmm C NpsMbIM MHOrFOKpaTHbIM yBenuye-
Huem nsobpaxenuin, MCKT u KJIKT, obpaliaeT Ha cebs
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Puc. 3. Pe3ynktaThbl Ny4eBOro UCCNEefoBaHNsA HENpaBMiibHO KOHCONMMAMPOBAHHOMO MHOFOOCKONbYATOro nepenioMa NsacTHOM KOCTH ¢ e-
opmaLmeii ee ocu, BEPOSTHEE BCErO, NMOSYYEHHOr0 B pe3ynsrate Apo60BOro paHeHus (@ — oTo, 1 — undpoBas MUKPOGOKYCHas
peHTreHorpaMma ¢ npsambIM 3,2-KpaTHbIM yBenunyeHnem maodpaxenus). Ha KNKT (6, B) Bu3yannsmpytoTcs NpU3HaKn XpOHUYECKOro
ocTteomuenuta. MHOXeCTBEHHbIE MHOPOAHbIE TeNa MeTaNIMYECKON NNOTHOCTN — Apobb (?)

Puc. 4. Pe3ynbrathl Iy4€BOro UCCNELOBaHWS amnyTaLMOHHOW KynbTY NPaBoy NeYeBoi KOCTM C Npu3HakaMm nepmocTtosa (a — oTo).
Ha undpoBot MUKPOGOKYCHON peHTreHorpammMe € npsMbiM 3,2-KpaTHbIM YBENUYEHWEM U306paxeHus (6), KOHYCHO-Ny4eBO TOMO-
rpamme (B) U MynsTUCPE30BO KOMMbIOTEPHOM TOMOrpamme () y natepanbHOro Kpas onuna onpeaenseTcs NorpaHnyHbI KpaHuarb-
HbI ocTeoUT. Kpar onuna UMeeT HepOBHbIV, YeTKUIN KOHTYP. OTMevaeTcs HanMune KOMNaKTHOM 3aMblKaTeNbHON NNacTuHKK (8). Mo
naTtepasnbHON U MeguanbHOW MOBEPXHOCTAM B 30HE U3MEHEHMWIA MMEIOTCS MPU3HAKK runepocTo3a (6—r). Ha ykazaHHOM ypoBHE KOCT-
HO-MO3rOBOW KaHan HepaBHOMEPHO CYXEH, B ero MpocBeTe OrnpefenstoTCsi BbICOKOMIOTHbIE BKMOYEHWs. KopTuKaibHble NNacTUHKM
CMOHrMOAN3MPOBaHbI, YTOMLLEHbI 33 CHET NePUOCTanbHOMO KOMMOHEHTa KOCTHOM MO30nH (B)
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Puc. 5. B pesynbraTe n1y4eBOro UccnefoBaHnsa KOCTEW rofieHn no narepanbHON NOBEPXHOCTM 60sbLLEGEPLIOBON
KOCTM Ha YPOBHE NPOKCUMAasIbHOMO anudunsa obHapyxeHo 06bemMHoe 06pa3oBaHne U3 ry64yaToro BeLlecTsa C
HEYETKMM, HEPOBHBIM HapPY>XHbIM KOHTYPOM (a2 — ¢oT0). Ocb Mano6epLoBOi KOCTU Ha JAHHOM YPOBHE NCKPUB-
NeHa 3a cyeT naTepanbHOW AeBuaLmmn, 0TMeYaeTcs aTpodus ee rofioBKM U LWEnKn. KOCTHO-MO3roBon KaHan
Pe3Ko Cy>eH, fedopmmnpoBaH (6 — KOHYCHO-Jy4YeBasti ToMorpaMma). [JaHHble ny4YeBbIX MCCNefOBaHWN He no3-
BOMSAIOT UCKMIOYNTb OCTEOXOHAPOMY MPOKCMMAbHOro MeTasanmdumsa 60bLLe6epLIOBO KOCTH (6, B — uudposas
MMKPO(OOKYCHas PEHTIreHorpamMmMa ¢ NpsiMbiM ABYKPaTHbIM YBENUYEHWEM N306PaXKEHUs], I — MyNbTUCPe30Bas

KOMMNbKOTEPHan TOMOFpaMMa)

BHMMaHVE BbICOKOE Ka4eCTBO KOHYCHO-My4€BbIX KOMIMbHO-
TEpHbIX TOMOrpamMM. B psige cnyyaeB OHU He ycTynawoT
n3zobpaxeHusam, nonyyeHHbiM npu MCKT. Mpu BbinonHe-
Hum MCKT un KJIKT gocTtoBepHO onpenensnock Hanm4yme
hparMeHToB MeTasIM4eCKONn MAOTHOCTU pasMepamu
oT 1,0 MM, KOTOpble HE BM3yanuavpoBanucb Npu nNpo-
BeLEeHUN LMAPOBOA MUKPOGOKYCHON pPeEHTreHorpagum
C MPsIMbIM MHOFOKPaTHbIM YBESIMYEHMEM WM306paKeHUs
(puc. 6, a-r).

BbinonHenne MCKT n KJIKT paeT BO3MOXHOCTb BU-
3yanu3npoBaTb MeENIKME KOCTHble (PparMeHTbl U y4acTKu
naTosIorM4eckor NePecTPoKM KOCTHOM TKaHW pasmepamMm
MeHee 3,0 MM, YTOYHUTbL UX NTIOKanM3aumio U NpoCTPaHCT-
BEeHHoe pacnonioxeHue. MNpu LMdpoBoi MUKPOGOKYCHON
peHTreHorpadum ¢ MHOrOKpaTHbIM YBENUYEHNEM [OCTO-
BEPHO BbISIBUTb BbllLIEYKa3aHHbIE N3MEHEHUS He YAanoch
(puc. 7, a-B).

CoBPEMEHHBIE METOABI AY4eBOii AMArHOCTHKM B OKCIIEPTHOI OIIEHKE aHTPOIOAOTMYECKOr0 MaTepraa

KomnnekcHoe ucnofib3oBaHWe COBPEMEHHbIX METO-
LOB Ny4eBOW AMArHOCTUKU NO3BOMUIIO OO6HAPYXUTb Ha-
nMyre KOCTHOrO aHKMNo3a, y4acTKOB BOCNanuTesibHOM
Jectpykumu pasmepamu go 3,0 MM, npocneguTb NpoTH-
XEHHOCTb NIMHUK nepesioMa M peakumMn HagKOCTHULbI.
CnepnyeT OTMETUTb, YTO MPU3HAKM KOCTHOrO aHKuio3a
LOCTOBEPHO BW3yanu3npoBaiuUCb Ha W306paxeHusXx,
MOMYYEHHbIX B pe3ynbrarte NpUMeHEHUs KaXxaom 13 Tpex
ncrnonb3yembix MeToauk. Hawmbonee uHGOPMaTUBHbI-
MW MPU BbISBIIEHUN OCTaNbHbIX BblLLEyKa3aHHbIX n3Me-
HEHWI ObINM N306paxXeHUs, Noy4YeHHbIE B pe3ynbTaTe
KINKT (puc. 8, a-B).

3akntoyeHue. onyyeHHble faHHble A0Ka3bIBAOT Le-
necoobpasHOCTb NPUMEHEHUS COBPEMEHHBLIX METOAOB Ny-
4YeBOMW ANArHOCTUKM C LUMPOKUM CMEKTPOM BO3MOXHOCTEN
MOCTMNPOLIECCOPHON 06paboTKM N306paKEHMIN Os Xapak-
TEPUCTUKM BOEBBIX MOBPEXAEHNA NPOLLSILIX BOVH.
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Puc. 6. Pe3ynstaThl y4eBOro UCCNefoBaHWs CONMOCTaBIIEHHbIX (hparMeHTOB NPaBOM TOKTEBOW KOCTU (& — doTo). Ha undpoBon MUK-
POOKYCHOW peHTreHorpammMe € NpAMbIM ABYKPATHbIM YBETMHEHNEM N306paxeHus (6), MynsTUCPE30BOI KOMMBIOTEPHOV TOMOrpamMmmMe
(B) 1 KOHYCHO-1Ty4€BOI KOMMbIOTEPHON TOMOrpaMme (1) BU3yanu3upyroTcsi MPU3HaKy KOHCONMAMPOBAHHOrO MHOrOOCKOIbYaToro nepe-
noma npasoii noktesor koctu. Mpu KNKT (r) n MCKT (B) BoCTOBEPHO ONpeaenstoTCs MHOXECTBEHHbIE MHOPOAHbIE Tena MeTannyec-
KON NMOTHOCTU (Opo6b — ?), OQHAKO OHU He BU3yanu3unpyroTcs Ha LMPOBON MUKPOMOKYCHOW peHTreHorpamme ¢ NpsiMbiM ABYKpaT-
HbIM YBENUYEHNEM N306paxeHns (6)

Puc. 7. Pesynbrathl y4eBoro nccnefoBaHus ConocTaBneHHbIX (hparMeHToB Npaeoii nineveson KOCTu. Ha LmndpoBoit MUKPOOKYCHOW
peHTreHorpaMMe ¢ NpsambIM 3,2-KpaTHbIM YBENNYEHNEM M300PaXKEHUs (), KOHYCHO-JyHeBOI KOMMbIOTEPHON TOMOrpaMme (6), MynbTu-
CPe30BOI KOMMbIOTEPHOW TOMOrpamMMe (8) BU3Yann3npyoTCs NPU3HAKWU HeMpaBuIibHO KOHCOMMAMPOBAHHOrO MHOMOOCKOMLYATOro ne-
penomMa npaBon MneyYeBow KOCTK C BapyCHOM Aechopmarimen ee ocu. KOCTHO-MO3roBoOM KaHan Ha JaHHOM YPOBHE PE3KO CYXEH, KOPTU-
KarnbHble MNacTUHKN YTOMLLEHbI 38 CHET S3HAOCTaNBLHOMO M NepUOCTaNIbHOrO KOMMOHEHTOB. CMeLLIeHME BbIBLLUMX OCKOSIKOB HE YCTPaHEHO:
OHO OTMEYaeTCs MO LUMPUHE KHAPYXM 1 HA LUMPUHY KOPTUKANBHOrO CNOsi NOA YrioM, OTKpbITbIM KHapyxu. Mpu KITKT (6) n MCKT (B)
[OCTOBEPHO OMNpefenstoTCs NPU3HAKM KOHCONMAALUMN B BUAE «KOCTHbIX MOCTUMKOB» 3@ CHET CPaLLEHWNsi MHOXECTBEHHbIX MPOMEXYTOY-
HbIX (oparMeHToB pasmepamu oT 2,1 MM 1 NEPUOCTaSbHbIX KOMMOHEHTOB, HO OHW HE BU3Yanu3upyTcs Ha LMPOBON MUKPOGYOKYCHON
peHTreHorpamme C NpsiMbIM ABYKPATHbIM YBEIMHEHNEM U306paxeHus (a)
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Puc. 8. Ha npegctaBneHHbIX KOHYCHO-Ny4eBbIX KOMMbIOTEPHBLIX TOMOrpaMmax 4OCTOBEPHO BU3Yann3npPYOTCH NPU3HAKU KOCTHOMO aH-
Kunosa Mexgy AMCTanbHOW M cpefdHei panaHramv; 0TMeHaeTcs Nepexof KOCTHbIX 6anok ¢ ofHOW KOCTU Ha apyryto. Ha mecte oT-
CYTCTBYIOLLIEV CyCTaBHOM LLENIN KOPTVKabHbIe NNACTUHbI UMEIKOT HEMPepbIBHbINA X0f (a); CeKBecTpanbHas NonocTb, OKPYXXEHHas 30HOWM
CKnepo3a, pasmepamu 2,3X2,5 MM C HanM4neM B Hell cekBecTpa pa3mepoM 1,3 MM (6); dparMeHTbl IMHENHOW 1 NYKOBUYHON Nepuoc-
TanbHbIX peakuui (8)

Mpy  KOHYCHO-1Iy4eBOW KOMMbIOTEPHON TOMOrpadum
YOAeTCA MOMyYMTb BbICOKOKAYECTBEHHbIE WU306paXKeHUs
hparMeHTOB KOCTSIKOB, OLEHWTb WX CTPYKTYypy, OOCTO-
BEPHO YCTaHOBUTb Hanunyve parmMeHTOB MeTannyec-
KO NnoTHocTV paamepamu oT 1,0 MM, BbIIBUTb MPU3HAKM
KOCTHOIO aHKuno3a, NpocneanTb MPOTHKEHHOCTb JIMHUM
nepenoMa W peakumMu HagKOCTHULbI, BMU3yanu3upoBaTtb
MenKne KOCTHble (bparMeHTbl U y4aCTKN MaToNOrnMyYecKon
NepecTporku KOCTHOW TKaHW pasmepamun meHee 3,0 MM,
a Takxe YTOYHUTb UX NoKanM3auuio U NpoCTPaHCTBEHHOE
pacronoxeHue.

YuutblBasi, 4TO M306paxeHus, MOSly4eHHble B XOAe
NpoBedEeHNA KOHYCHO-Iy4eBOW KOMMbIOTEPHOM TOMO-
rpadun, ConocTaBUMbl C MYBTUCPE30BbLIMU KOMIMbIO-
TEPHbIMM TOMOrpaMMamu, AaHHY METOAMKY MOXHO MC-
nonb30BaTb Kak NPUOPUTETHYIO MPU OLEHKE CTPYKTYpPbI 1
pacnpocTpaHEeHHOCTN NaTONOrMYECKUX UBMEHEHUI KOCT-
HOW TKaHW.
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