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<> Leav — paspaboTaTh METONMKY H3MEPEHHsT 0OBEMOB OPOHT y MALMEHTOB C TPABMOH CPeiHEel 30HbI JIHIA
Ha J10- W MocJieonepaloHHOM 3Tarnax JeueHHsl Ha OCHOBE JIaHHbBIX MYJIbTHCITHPAJILHOH KOMIBIOTEPHOH TOMO-
rpadun (MCKT); u3yunTh BO3MOKHOCTH H3MePeHHs] 00BEMOB OPOUTHI J1s MOJyYeHHsT JIONOJHUTENbHOH Jna-
THOCTHUYECKOH HH(OPMALMK W OLEHKH pUCKa pasBUTHS sHO(TabMa. Mamepuanast u memodel. B kinnnke
CedeHoBCKOro yHuBepcuteTa 6bila o6caenopan 71 nauuent (100 %) ¢ Tpasmoit op6uthl. Ha no- 1 nocaieone-
paluoHHoM sTanax obcaenoanust Beem nauuentam (n = 71, 100 %) 6bi1a Beimonnena MCKT na annapare
Toshiba Aquilion One 640 ¢ ToauuHo# cpesa 0,5 MM B KOCTHOM M MSITKOTKaHHOM pexkumax. Jlyist nuamepeHust
06bEMoB opbuThl MCKT-nanuble o6pabatbiBann Ha pabouelt ctaHuuu Vitrea: BbIMOJNHSAIM MaPKUPOBKY KOCT-
HBIX I'paHMIL MPABOH W JIEBOK OpOUTHI JI0 U MOCJEe XUPYPrUHUECKOro JiedeHUsl Ha KaXKJI0M aKCHaJIbHOM cpese ¢
npejacTaBiaeHHeM 06bEMOB OpOUT B MUJLIMMeTpax. Pesyasmamet. O6pabotka MCKT-nanHbix Ha npeponepa-
LIMOHHOM 3Tare 1oKasaJ/a yBejuuenre 00béMa TpaBMUpPoBaHHoi opOouThl y 64 naunentos (90 %), pasanuus
00BEMOB 3/10pOBOH M TPAaBMUPOBAHHOH OPOUT cocTaBu/M OT 2 10 14 mu1. JlaHHO# rpynne nauueHToB OblIo Mpo-
BEJIEHO PEKOHCTPYKTHBHOE XHpypruyeckoe Jedenue. Y 7 naunentos (10 %) ¢ TpaBMamu cpeaneil 30HbI ML
JIEFKOH CTENeHH TAXKEeCTH pasHHlla B 06bEMax opOUTHI He MpeBbllliaga 2 MJI, UTO SIBJSETCS MOJNOXKHTENbHbIM
MPOrHOCTHUECKUM (paKTOPOM, JIaHHbIE TTAllUEHTHI TToJTydau KoHcepBaTHBHOE JiedeHue. [locsie Xupypruveckoro
nedennst y b5 nauuentos (77 %) 00bEM TPaABMUPOBAHHOK OPGUTBI BOCCTAHOBHJICS, PA3HKILA 0GBEMOB 3110POBOIA
¥ TPaBMHPOBAHHOI OPOMT cocTaBusa Menee 2 M1, B 9 cayuasx (13 %) pasuuua o6bEMOB 310pOBOi M TPaBMH-
pOBaHHON OPGUT cocTaBKJia GoJiee 2 MJI, UTO SBJSETCH HEOIArONPUSATHBIM POrHOCTHUECKUM (DAKTOPOM U TO-
BOPHT O COXpaHSIOLIEMCS PUCKE PAa3BUTHS SHO(MTAMbMA. ¥ MALMEHTOB IaHHOH [Pyl HEOGXOIMMO MPOBEJICHHE
JIOTIOJTHUTEJIBHOTO IMarHOCTHYECKOr0 00C/IeI0BAHHUS H MIAHUPOBAHHE XUPYPruyecKoil KOPPEKIIHK OCTaTOYHOTO
snograsbma ¢ MCKT-KoHTpoJieM B mocJjieonepallioHHoM nepuojie. Botgodet. PaszpaGorannasi Metonnka 06-
padotkn MCKT-naHHbIX 1a€T BO3MOXKHOCTb ONpeJIe/IsiTh H3MeHEeHHs 06 bEMOB 3/10pOBOH H TPaBMHPOBAHHON
opOUT Ha JIO- 1 TI0CJIe0NepalliOHHOM 3Tanax jeueHus. B pesyabrate MeToamka olleHKH 06'bEMOB OpOUT MO3BO-
JISIeT N0J1y4aTh AOMOJHUTENbHYIO TMarHOCTHUECKY IO HH(OPMALMIO 1J1s OLUEHKH PUCKaA Pa3BUTHS SHOMTANbMA.

<> Karouesole crosa: tpaBma opouThI; 00bEMBI 0pOUTHI; sHOMTaNbM; MCKT.
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<> Purpose. To elaborate a method of orbital volume measurement in patients with midface trauma at pre- and
postoperative stages on the basis of multislice computed tomography (MSCT); to investigate the capabilities of
orbital volume measurement to acquire additional diagnostic information and to estimate the risk of postoperative
enophthalmos development. Materials and methods. A total of 71 patients (100%) with midface trauma were
examined at the Sechenov University clinic. At pre- and postoperative stages, all patients (n = 71, 100%) were
examined using MSCT (Toshiba Aquilion One 640) with 0.5 mm slice thickness in bone and soft tissue regimen.
To measure orbital volume, MSCT data were processed using Vitrea workstation: bone borders of the right and
left orbit were marked before and after surgical treatment on every axial slice, and orbital volumes were presented
in ml. Results. Preoperative MSCT data management revealed increased orbital volume due to orbital trauma in
64 patients (90%), the difference between healthy and traumatized orbit was between 2 ml and 14 ml. In these
patients, reconstructive surgical procedure was performed. In 7 patients (10%) with mild midface trauma, the
difference between orbital volumes was less than 2 ml, this was considered as a positive prognostic factor, and these
patients were not subjects to surgical treatment. After surgery, in 55 patients (77 %) the orbital volume restored,
the difference between orbital volumes was less than 2 ml. In 9 cases (13%), the difference in orbital volume was
more than 2 ml, considered as adverse prognostic factor which means that there still was a risk of postoperative
enophthalmos development. In this patient group, additional diagnostic examination was necessary, and patients
required planning of residual enophthalmos surgical correction with MSCT control during the post-op period.
Conclusion. Postprocessing of the MSCT data gave the possibility to calculate pre-and postoperative orbital
volume changes and present it in mathematical units (ml) in 3D mode. As the result the additional information

can be acquired in order to identify the risk of postoperative enophthalmos.

<> Keywords: orbital trauma; orbital volume; enophthalmos; MSCT.

BBEJAEHUE

[Ipo6/iema TpaBMaTHUECKUX MMOBPEKIAECHUH cpel-
Hell 30HbI JIMI1A He TepsieT CBOeH akTyaJsibHOCTH [1, 4,
6—8, 11, 13, 14, 17, 22, 24]. TpaBmbl Ju11a MOTYT
ObITb PUUUHON He TOJIbKO CTETHUECKHUX Hapylle-
HUH, HO U CTOHKHX (PyHKIMOHAJBHBIX MOBPEXKIACHHUH,
B TOM YMCJI€ YACTUYHOH HJIM TOJIHOH MOTEPH 3pEHHUS,
pas/IMUHBbIX HApyLIEHUH [VIa30BUraTeJIbHOTO amnmna-
para, nedopmalMii OKOJOHOCOBBIX CHHYCOB M BO3-
JayxoHocHbIX myTe# [1=5, 11, 15, 18, 23]. B 6oJib-
ILIHHCTBE CJIyyaeB MOBPEXKACHHs Cpe/iHel 30HbI JIHLA
MMEIOT COYeTaHHbIH XapaKTep U CrocOOHbBI TPUBECTH
K HHBaJuaAM3aunu nauuenra [1-3, 4, 9, 12, 19, 25].
Cornacno panusiM BO3 wactora TpaBm uesiocTHO-
JIMLIEBOH 30HBI BCE el yBEJHUHUBACTCS, HECMOTPSI
Ha BCe MpuJaraeMble Mepbl MO HX COKpallleHHIO,
a KOHTMHIEHT MOCTPaJaBlIMX COCTABJISIOT B OCHOB-
HOM MY2KUMHBI TpyjpocrnocobHoro Bodpacta [l, 2,
4, 6, 8, 10, 16, 20]. Takum o6paszom, cBOEBpeMeH-
Hasl JIMaTHOCTHKA C TOMOIIbIO MYJbTHCIIHPAJbHON
komnbiotepHo# Tomorpaduu (MCKT) cocrapasier
HEOTBEMJIEMYIO YacTb peabU/IMTALUM TallHeHTOB
C TPABMATHUYECKUMH MOBPEKACHUSIMH CPeJIHEH 30HbI
auua [3—7, 10, 21]. Ha coBpemenHom 3Tane nepe
CrellHaJUCTaMU CTOUT 3a/1a4a He TOJIbKO KOPPEKTHOMN
M CBOEBPEMEHHOH JHMArHOCTUKH TaKUX COCTOSIHMH,
HO W pa3pabOTKH HOBBIX METOAMK 0OpabOTKH JaH-

Hbix KT ¢ uesblo nosyueHus: 10MoJHUTENbHON JUa-
FHOCTHUECKOH MH(OpMAlLUK JJisl pellieHust Bompoca
0 HeOOXOJIMMOCTH MPOBeJIeHUsT OPOUTATBHOTO XHPYP-
rHyeckoro BMeniaresbctsa [3, 4, 20—25].

Lleab — cognanue crenuasbHOR METOAUKH 0Opa-
6otku nanubix MCKT y naiyeHToB ¢ TpaBMO# cpef-
Hel 30HbI JHLA JJs1 MOJy4YeHUs JOMOJHHUTENbHOH
JIMAarHOCTHUECKOH MH(OpPMALMK NPH MJAHHPOBAHUU
PEKOHCTPYKTUBHBIX OPOUTAJIbHBIX BMEIIATENbCTB.

MATEPUAJIBI N METOJbI

B ksnnuke CeueHOBCKOTO yHUBEpCcHTETA Oblsl 00-
caenoan 71 nmaunent (100 %) ¢ TpaBMaTHUECKH-
MM MOBPEXJEHUSMU CpeaHell 30HbI aula. Ha no- u
nocJieonepalMoHHoM 3Tanax o6cje0BaHUs BCeM
nauueHtam (n 71, 100 %) Oblia BbINOJHEHA
MCKT Ha annapare Toshiba Aquilion One 640.

[TapameTpbl cKaHWpoBaHHUs: 00JacTb HCCJEM0-
BAaHUSI — JIMUEBOH CKeJIeT, pexKUM Tomorpadupo-
BaHUs — OODBEMHBIN, ToJlnHa cpe3a — 0,5 Mm,
yroJsi HakJsoHa reHTpu — 00, moJie uccaeioBaHus —
16 cm, nanpsizkenre — 100 kB, cusa Toka — 60 MA,
BpeMsi uccaeoBaHuss — 1—2 ¢, THN PEKOHCTPYK-
UMM — KocTHbIH. [Ipu mpoBeneHun uccaenoBaHusi
NaluMeHT HAXOAMJICS B MOJOKEHHH J1EKa Ha CIHHE,
roJioBa (UKCHpoBaHa Ha MOJATr0JOBHHKE.
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Jlnst usamepennst o6bémoB opoutThl MCKT-nannble
obOpabartbiBasn Ha padoueil ctraHuuu Vitrea: BbINOJ-
HAJHM MAapKHPOBKY KOCTHBIX TPaHHULL PaBOH W JIEBOH
OpOUTBI 10 U [T0CJI€ XUPYPTrHUECKOTO JIeUeHHs Ha KaxK-
JIOM aKcHaJIbHOM cpese C MpeAcTaBJeHHeM 00bEMOB
op6out B MuJssumetpax. [lo paspaboranHo#t merto-
JuKe pacyéta oObEMOB OpOUT ObL MOJYUEH MaTeHT
RU (11) 2 638 623 (13) C1, 14.12.2017, bros. Ne 35.

MeTonuka uamepeHusi 00bEMOB OpoOUT:

1. Ha uso6pakeHusix onpeaeasavm KOCTHbe rpa-
HUILLBI OPOUT, 1O KOTOPBIM Oy/eT MPOXOAHTL MapKHu-
poBka. Heo6xoauMbIM yCJI0BHEM MPaBUJILHOIO Bbl-
MOJIHEHUS HCCJIeI0BAHUS SIBJISIETCSI CHMMETPHUHOCTh
KOCTHBIX I'paHuLL Wi o6enx opOuT. Jlasi onpenede-
HUSI HApPYXKHOH TI'PaHUIbl MAaPKHPOBKH TPOBOIUJIN
JIMHUIO Yepe3 BCIO JJIMHY OpOUTHI U MePrIeHAUKY AP
K €€ 1/i1He (MOCTPOeHHs BBIMOJHSIN cpagy AJsi oOe-
ux op6ur) (puc. 1).

2. Ha xaxknom akcuajbHOM Cpe3e BbITMOJHSIIN
MapKHPOBKY BCeX KOCTHbIX I'PaHULL OPOUT, HAUMHAS
C BepXHeH CTeHKH JI0 YPOBHsI JiHa OpOUTHI (pHuC. 2).
Jl1si TOYHOCTH M3MepeHHsl HeoOXOAMMO YETKO CO-
6J110/1aTh KOCTHBIE TPAHHILBI U YUHTHIBATH AHATOMH-
yecKue Bapuallud CTPOEHHS, a TaKxKe Y4acTKH Mo-
BPEXKJIEHHS 11€JI0CTHOCTH CTEHOK OpPOUTHI.

3. ITocsie namepenust 06bEMOB OPOUT CpaBHUBAJH
pe3yJibTaThl JI0 U TMocJje PEKOHCTPYKTHBHON oriepa-
uuu (puc. 3). [1pu pasuuue o6bémoB Gosee 2 M 3a-
najieHue rjazHoro s16J0Ka yBesnuuBaeres Ha 1 MM
1, KaK CJIeJICTBHE, TMOBBIIIAETCS PUCK PA3BUTHS IHO-
(hranbma, 4To IBJISETCS JOCTOBEPHBIM MPOrHOCTHYE-
CKHUM (paKTOPOM M MOXKET ObITb HCMOJIb30BAHO JJIsl
OLEHKH 3(h(EeKTHBHOCTH XUPYPrUUYeCKOro JeueHHusl.

PE3YJIbTATDI

O6pa6otka MCKT-nannbix Ha mpeonepannoH-
HOM 3Tare rokasaja yBesHueHHe oObéMa TpaBMHU-
poBanHoi opOuTH y 64 naunentos (90 %), pasuuia
06bEMOB 3/I0POBOH W TPAaBMHPOBAHHOM OPOUT cOCTa-
BuJa oT 2 1o 14 ma1. JlanHoi#t rpynne nauueHToB 66110
NPOBEJICHO PEKOHCTPYKTHBHOE XHPYpruyeckoe Jeye-
nue. Y 7 naunentos (10 %) ¢ TpaBMamu cpejiHeit 30HbI
JMLA JIErKOH CTeNeHW TSXKeCTH pasHula B 00bEMax
OpOUTHI He TIpeBbIlIAIa 2 MJI, UTO SIBJISIETCS MOJIOKH-
TeJIbHBIM TPOrHOCTHYECKUM (PAKTOPOM, TOITOMY AaH-
Hble MalMeHTbl MoJy4asd KOHCEPBATUBHOE JIeUueHHe.

[TocJie xupypruueckoro JjieueHust y 55 naieHToB
(77 %) 06bEM TpaBMUPOBAHHOK OPGHTBI BOCCTAHO-
BUJICSl, pasHulla 00bEMOB 310pPOBOH M TPaBMHPO-
BAHHOI OpOMUT cocTaBuJ/a MeHee 2 MJ. B 9 cayuasnx
(13 %) pasnuua o6bLEMOB 310POBOH H TPABMHPO-

Puc.1. MCKT, cpentsisi 30Ha Jila, KOCTHBIA pexxuM. AKcHabHasT peKoHCTPyKiUs. OnpeeieHre HApyKHbIX TPaHHLl OOHT

Fig. 1.

MSCT, midface, bone window. Axial reconstruction. Marking of orbital bone borders

Puc. 2. MCKT, cpennsist 3oHa JinLa, KOCTHbIH pexkuM. Akcnasnbiast (@) 1 3D-pekoneTpykuus (b). MapKupoBKa KOCTHBIX IPaHHLL OPOGHTHI

Fig. 22 MSCT, midface, bone window. Axial (a) and 3D (b) reconstruction. Marking of orbital bone borders
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Region \ ne (ml) Me Region Volume (ml) Mean HU
1 Left orbit 50 205+ 116 Left orbit 80 205 +1

Right orbit -18.5 5.7 mm Right orb
Total

Puc. 3. MCKT, cpennsist 30Ha JuLa, KOCTHBII peskuM. 3D-pekoHcTpyKLms (a), akchanbHas (b, ¢) u KopoHapHast (d) peKOHCTPYK-
uun. CpaBHeHue 3HaueHUH 06BHEMOB 06eUX OPOUT

Fig. 3. MSCT, midface, bone window. 3D (a), axial (b, ¢), and coronal (d) reconstructions. Comparison of both orbital volume values

Puc. 4. MCKT, cpennsisi 30Ha s, KOCTHbIN pexxkuM. KopoHapHasi (a), akcuadgbHas (b, ¢) u carutranbHas (d) peKOHCTPYKILHH.
TpaBmarnueckue MOBpeKJICHHS JULEBOrO CKeJleTa ClipaBa: NepeJsioM JaTepabHOl W HHXKHEH CTeHOK npaBoil opOUTDI,
nepeJioM JiaTepaJsbHoil U nepejiHell CTEHOK MPAaBOro BEPXHEYETI0CTHOIO CHHYCA B 00J1aCTH CKYJIOBEPXHEUEJIIOCTHOIO 11Ba
¥ JIBOFHOH MepeJsioM MpaBoii CKyJ0BOH JAyTrH

Fig. 4. MSCT, midface, bone window. Coronal (a), axial (b, ¢), and sagittal (d) reconstructions. MSCT revealed fracture of right
orbital floor and of lateral wall, of anterior and lateral maxillary sinus walls, and fractures of zygomatic arch. There was
no herniation of orbital content into the maxillary sinus
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Puc. 5. MCKT, cpennsis 3oHa JsnLa, KOCTHBIH pexkuM. M3mepenue o6bEMOB OpOMUT Mocje TpaBMbl Ha paboueil CTAHLMU.
[Tpu noacuére 06bEMOB MOBPeXKAEHHON U 310POBOI OPOUT y IAHHOTO NallHeHTa pa3dHuLa 00bEMOB B TeueHue 48 yacos
nocse TpaBmbl coctasunaa 0,4 M

Fig. 5. MSCT, midface, bone window. Orbital volume assessment after trauma at a workstation. Upon volume calculation of the
affected and the normal orbit 48 hours after trauma in this patient, the volume difference was 0.4 ml

Puc. 6. MCKT, cpennsis 3oHa snnua, KocTHblil pexxum. KoponapHas (a), akcuadnbhas (b, ¢) u carutranbHasi (d) peKOHCTPYKIHH.
Ha nonydyennbix n3o6pazkeHusIX OTMeUaeTCst BOCCTAHOBJEHHE KOCTHBIX CTEHOK MPaBoi OpOUTHI, a TaKKe BOCCTAHOBJIEHHE
CTEHOK TPABOT0 BEPXHEUEJIOCTHOIO CHHYCa W CKYJOBOW JIyr', MpH 3TOM BH3yaJu3upyeTcs Aedopmallus JaTepasbHoi
cTeHKH cunyca. [IposaGupoBanusi MArKHX TKaHell MpaBoi opOUTHI B BEPXHEUENIOCTHOH CHHYC He OTpefessieTcs

Fig. 6. MSCT, midface, bone window. Coronal (a), axial (b, c), and sagittal (d) reconstructions. On obtained images, there is a
bony walls’ repair of the right orbit, as well as of those of right maxillary sinus and of zygomatic arch; at the same time
there is a deformation of maxillary sinus lateral wall. There is no herniation of right orbit soft tissues into the maxillary sinus
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Puc.7. MCKT, cpeansisi 30Ha Jinla, KOCTHBIH pexkuM. Mamepenne o0bEMOB OpOUT MocJje TpaBMbl Ha paGoveil craHiuu. KM3-
MepeHue 00bEMOB OpOHT vepe3 2 roja rocje TpaBMbl. B mosnHeM mocTTpaBMaTHUeCKOM MepHOLE pasHHllAa 00bEMOB
TPaBMHPOBAaHHON U 370pOBOH cTopoH coctaBusaa 0,67 M

Fig. 7.

MSCT, midface, bone window. Orbital volume assessment after trauma at a workstation 2 years after trauma. In the late

post-traumatic period, the volume difference between the affected and the normal side was 0.67 ml

BaHHOU OPOUT cocTaBuJaa HoJiee 2 MJI, YTO SIBJISIET-
csl HeGJIaronpUsTHBIM MPOrHOCTHYECKUM (DaKTOPOM
M FOBOPHUT O COXPaHSIIOLLEMCS] PUCKE Pa3BUTHS SHO-
¢dranbma. ¥ naMeHToB AaHHOH IPyNIbl HEOOXOAUMO
NpoBejeHNe JOMOJHUTEJJbHOTO JHAarHOCTHYECKOTO
o6c/1e/IoBaHUS, TJAHUPOBAHUSI W BBIMOJHEHHUS XH-
pyprudeckoil KOppeKIuh O0CTaTOYHOT0 HO(TANbMA
¢ MCKT-KoHTpoJieM B MocjieonepaliioHHOM MePHOJIE.

Kaunuueckuit npumep

[Tauuenr, mykunHa, 1959 r. p., nocTynu/a B KJu-
HUKy CeueHOBCKOTO yHUBEPCUTETA B TeueHHe 48 ua-
COB TMOCJIe TIOJyUYeHHSI TPaBMbl JIMIIA B pe3yJbTaTe
najieHusi ¢ BBICOTHI (Ba sTaxka). [Ipn kanHuueckom
00cJ/1e/I0BaHUN y MALHEHTA ONPEACJTUIN U3MEHEHHE
KOH(UTypaluy Jilla ¥ yBeJUueHue MpaBoy napa-
opbGuTaJbHON 06/1aCTH U3-3a OTEKA MATKUX TKaHeH,
CCaJiMHbl Ha KOXKHbBIX MMOKPOBAX, reMaToMbl B 00-
JIACTU BEPXHEro W HHUKHEro BeK, Cy:KeHHe MpaBoi
IJIa3HOM 11leJIH, OHEMEHHE KOXKHbIX TOKPOBOB MOJ-
rJagHudHoN oOJactu. Hapyliennit 3penusi, aumnio-
MUK WJIM HapylUIeHUH JIBUXKEHHUS TPAaBOr0O TJIa3HOTO
s16J10Ka He BbISIBUJIU.

MCKT npoBonusiu Ha annapare Toshiba Aquilion
One 640 B 06bEMHOM pexkKMMe C TOJIIMHOH cpe3a
0,5 MM B peXKKrMe KOCTHOH H MSITKOTKAHHOH PEKOH-
cTpykunu. MceesenoBanue 10MoJHSNW MyJIbTHILIA-
HapHBIMU U TPEXMEPHBLIMU PEKOHCTPYKUHSAMH. JLj1si

nocyenytoueil o6pabotkn KT-gaHHbIX ucnoJsib3oBa-
Ji pabouyto ctanuuio Vitrea.

Y nauueHTa 6b1J10 IMarHOCTHPOBAHO MOBPEK/ICHHE
JIMEBOrO CKeJleTa CIipaBa: MepeJsioM JarepasibHoi 1
HU2KHEH CTEHOK MpaBoid OpOUTHI, NTepeJsioM JlaTepaJb-
HOH W NepeHeld CTeHKH MPaBOro BEPXHEUEJIOCTHOTO
CHUHYCA W JIBOMHOW MEpeJioM TNMPaBod CKYJOBOH JIYTH.
[lepesioMm HHXKHEH CTEHKH OpOUTHI KJacCH(PUIH-
poBaJicsl 0 THUIY «B3PbIBHOTO» C JoOKaJsu3auuel B
LEeHTpaJIbHO-JaTepaJbHOM OTeJie, MpoJabupoBaHUs
MSIFTKOTKAHHBIX CTPYKTYp OpPOHUTBHI B BEPXHEUEJIIOCT-
HOH cUHYC He BbIsiBUJIM (pucC. 4). [To 1aHHbIM KOMTIb1O-
TEpPHON TOMOrpaHi He MPeACTaB/ISAIOCH BOSMOKHBIM
OLECHUTb H3MEHeHHe OoO0bEMa NpPaBoOd OPOUTHI AJIA
CpaBHEHHS C KOHTpaJiaTepabHoil cTopoHol. C 3Toi
Lesblo Oblla NpUMeHeHa pa3paboTaHHAs HAMM Me-
tonuka ob6pabotku MCKT-usobpaxkenuti, pacuéra
06BEMOB 00€UX OPOUT U MPEACTABJICHUS UX B MUJIJIU-
MeTpax AJisl JIeTajJbHOH OLLeHKH MOCTTPaBMaTHYECKUX
MU3MEHEHHI CTPYKTYp CPeAHeH 30HbI JHLA.

[Tocne 3zarpysku MCKT-nannbix Ha pabouyto
CTAHLMIO HAa M300paKeHUAX ONpPeAeJsIM KOCTHbIe
rpaHullbl OPOUT, 110 KOTOPBIM IPOXOAHJIA MAPKUPOB-
ka. HeoOxonuMbIM ycjioBHMEM MPABUJLHOIO BbINOJ-
HEHMsT HCCJIeNOBAHUS SIBJIsSIJIACE CHMMETPUYHOCTD
KOCTHBIX TpaHull ajsi o6eux opobut. st sToro npo-
BOJMJIM JINHUIO Yepe3 BCIO JIMHY OPOUTHI U MepIieH-
JUKYJIap K e€ JJIMHe /15 ONpejleJieHUs] Hapy:KHOH
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rpaHuLLbl MAPKHPOBKH /151 00enx opOouT. Ha Kaxxiom
aKCHaJbHOM Ccpe3e BbIMOJHIJIN MapKUPOBKY BCex
KOCTHBIX TpaHuL, OPOUT, HAUHHAS C BePXHEH CTEHKH
JI0 YPOBHs1 AHA OpOUTHL. /sl TOUHOCTH HU3MEpEeHHSsI
4y€TKO co0JIt0[a/Ii KOCTHbIe TPAHULBI U YYUTbIBAJIH
AHATOMHMYECKHE BAapHAHTBl CTPOEHHUS CTEHOK OpOMT.
[Tocsie uamepeHusi 06 bEMOB OpOUT CpaBHUBAJIHU T10-
JlydeHHble pe3yJ/bTaThl MPaBOH W JIeBOH OpPOUTHI W
OMNpeJe/IsyIi Pa3HULy B MUJJIMMETPAX MEXIy 3/10-
pPOBOH U TPABMHUPOBAHHOH OPOUTAMHU.

[Tpu noacuete 06BEMOB MOBPEKJACHHON U 30PO-
BOH OpPOMUT y NAHHOIO MaLMEHTa pa3Huua 0O0bEMOB
nocsie TpaBmbl coctaBuia 0,4 ma (puc. 5). Tlo Ju-
TepaTypHbIM JAHHBIM CYMTAETCs, 4TO NPH PasHHLE
00bEMOB opOUT GoJiee 2 MJ 3amnajieHde TJ1a3Horo
s10JI0Ka yBeJIMUMBaeTcsl Ha 1 MM M, KakK CJIe[ICTBUE,
MOBBIIIAETCS PUCK Pa3BUTHsS 3HOMTasbMma. Takum
00pa3oM, y JaHHOTO NMalHeHTa PUCK PA3BUTHSA MOCT-
TpaBMaTHUECKOT0 HO(PTaMbMa MUHUMaJjeH. BBumy
OTCYTCTBHUSl HapylleHUH 3pUTEbHbIX (YHKIUUHA H
OCJIO’KHEHHUH CO CTOPOHBI KOCTHBIX U MATKOTKAHHbIX
CTPYKTYp OpOWTBI, Y AaHHOIO NMaUUeHTa MPOBOLUJIH
KOHCEPBATHBHYIO Teparuio M OCYLLECTBJAIM JHHA-
MHUYECKHH KOHTPOJIb B TOCTTPABMATHUECKOM MEPHOJIE.

B pamkax aunamuueckoro oGcJief0BaHUs MallU-
enty Obia nposeneHa MCKT uepes 2 roma nocse
noJiyyeHust TpaBmbl. Ha nzoOpaxkeHusix oTMmeyaercs
BOCCTAHOBJIEHHUE KOCTHbBIX CTEHOK MpaBoi opOUTHI, a
TaK»Ke BOCCTAHOBJIEHHE CTEHOK [PABOro BepxHeye-
JIFOCTHOTO CHHYCA U CKYJIOBOH AyTH, PH TOM BH3ya-
Jusupyetcs aeopmalins JaTepabHON CTEHKH CHHY-
ca (puc. 6). [Ipona6upoBanus MATKHUX TKaHEH paBoil
OpOUTBI B BEPXHEUEJIOCTHOH CHHYC HE ONpeieJIsiiiu.

Jlsis1 olleHKH u3MeHeHusi oObéma 1npaBoid OpOUTHI
Hamu Oblja TpUMEHEHa MeToauKa pacuéta oO6bLEMOB
op6uThl ¢ nomotbio o6padorkn MCKT-n3o6parenuii
Ha paGouell ctaHluu (puc. 7). B nosnHem nocrrpasma-
THUYECKOM MepHoie pasHHLa 00'bEMOB TPAaBMHUPOBAHHOM
1 3710pOBO# cTOpoH cocTtaBua 0,67 MJI, UTO HAXOJUT-
Csl B JIMAna3oHe JIONMYCTHMbIX 3HAYEHUH W CBUJIETEJIb-
CTBYET O MHUHHUMaJILHOM PHCKE Pa3BUTHS SHO(PTaIbMA.

3AKJIDYEHUE

PagpaboTka crneuuasu3upoBaHHON  METOAUKH
otleHkH 00bEMOB opbuthl mo MCKT-panubiM Mo-
3BOJISIET MMOJYUYHUTh JIOCTOBEPHYIO JIHATHOCTHYECKYIO
MHMOPMALIHIO O COCTOSIHHM KOCTHBIX CTPYKTYp Op-
OUTBI TTOCJIe TPABMbl CpeIHel 30HbI Julla. MeTonKa
NaET BO3MOXKHOCTb CIPOTHO3UPOBATH PUCK PA3BUTHS
3amnajieHusi [J1a3Horo si6JI0Ka, UTO BJISIETCS OHUM U3
CaMbIX TPYJHOYCTPAHUMBbIX MOCTTPaBMAaTHYECKHUX OC-
JIOXKHEHUH U BbI3bIBAET CTOHKHE (PyHKILMOHAJbHBIE U
9CTeTHYECKHEe HapylleHHUsl B OpOUTAJbHbBIX CTPYKTY-

pax. [lo Hawiemy MHeHMI0, pagpaboTaHHasi METOAMKA
OlleHKH 00BEMOB OpOUT J0JI2KHA OBITH BKJIIOUEHA B
00513aTeJIbHBIH MPOTOKOJ 00CJAE0BAHUSA Y KaXK0Tr0
nalyeHTa, MoJy4uBLIero TpaBMy opOUThI, B paMKax
JIMarHOCTHUECKOI0 aJropuTMa, npeaonepaludoHHOro
MJIAHUPOBAHUS W OLLEHKH MPOBEIEHHOI0 XHPYpruye-
CKOTO JICUCHHSI.

Hemounuk urarncuposanus u KOHMAUKM UH-
mepecos. ABTOpbI JaHHOH CTATbH TOATBEPAHIHN OTCYT-
CTBHE (PUHAHCOBOH TMOJIEPIKKH HCCJIE0BAHUS U KOH-
(JIMKTa HHTEPECOB, 0 KOTOPBIX HEOOXOMMO COOOLIHTh.
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