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PEHTTEHOJIOTMYECKMMA METO/] UCCJIEQOBAHUSA B OLIEHKE NPUMEHEHMA
NOCJIEAOBATEJIbHOIO OCTEOCUHTE3A U BbISIBJIEHUU OCJIOXKHEHUM Y PAHEHbBIX
NMPU B3PbIBHbIX MOPAXKEHUAX KOHEYHOCTEM

AT. ®pymen’, T.E. TpydaHos?

'TnaBHbIN BOEHHbIV KIIMHUYECKMIA FrOCnuTaib BOWCK HauMoHanbHou reapammn Poccuninckon Qepepaumnn,
BuwHsakosckoe wocce, Ba. 101, r. Banawwnxa Mockosckon obnactu, 143914, Poccus
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Pestome. AkTyanbHOCTb. PaHeHUWs, nosyyYeHHble BO Bpems BefeHns BoeBbiXx AeCTBUN B COBPEMEHHbIX YCIOBUAX, OTIMYAIOTCA 3HAYMUTEbHON
CTeMNeHbIo PaspyLIeHNs 1 3arpsa3HeHns TKaHel 1 He MMeIoT HUYero obLero ¢ Tem, 4To HabgaeTcs NpPu TpaBMax MUPHOro BpemeHu. JT1o ybe-
OWTENbHO NOATBEPXAAT N CTaTUCTUYECKNE AaHHble NPU NPOoBEeAeHWUW CreumanbHON BOEHHOW onepaunu, onybinkoBaHHbie B MeAULMHCKOMN
nutepatype. [lpyMeHeHne Ny4yeBbIX METOLOB UCCNEAOBaHNSA MPW B3PbIBHbIX MOPaXeHUAX C NOBPEXAEeHNEeM KOHEYHOCTEN SBJISeTCS OCHOBOM
ONs onpepenieHns CTeneHn NOBPEeXAeHNs, YCTaHOBJIEHWS NPaBUIbHOMO AMarHo3a 1 OLeHKN MPYMeEHEeHNs ocTeocnHTesa. Lesib: onpepenexve
3HaYeHUs Klaccnyeckon LppoBon peHTreHorpadumm B AMarHOCTUKE NOBPEXAEHWU KOHEYHOCTEN NPU B3PbIBHbLIX MOPaXEHUsAX Ha 3Tane cneum-
aNN3NPOBAHHON MEAMLMHCKON NOMOLLM KaK NMpu NepBUYHOM 0BCNefoBaHNN PaHeHbIX, Tak U MPW BbIMNOJHEHWW NOCNeA0BaTEIbHOrO OCTEOCUH-
Te3a. Matepuanel u metogel. lNpoaHannsnpoBaHbl uctopumn bonesHen n 854 peHtreHorpadpuyeckmx nccneposaruin 110 noctpagaswmx c
B3PbIBHBIMU MOPaxXeHUsMn KoHeuyHocTen. OueHrBanmn peHTreHorpamMmsbl 40 U MOC/Ie BbINMOJHEHUA OCTEOCUHTESA, NMPU CMEHE BMa OCTEOCUHTE-
3a, NPU AMHaMMYeckoM HabofeHNN 1 BOZHUKHOBEHMIN OCNOXHEeHWH. Bce paHeHble - MyxumHbl, cpeaHuin Bospact 34,8+7,7 ropa. Pesysbtartsl.
Mpwn aHannse faHHbIX BbIABIIEHO, YTO OT COBPEMEHHOIO OPYXMSA Yalle NPOUCXOAUT NOBPEXAEHNE HUXHNX KoHevyHocTen - 61,21%, a nMeHHo
nepesiombl Kocten ronexun - 29,09%. Ha peHTreHorpammax BbisiBfieHbl CliefytoLLMe OCNOXHEHWS: OFHECTPEbHbI OCTEOMUESTUT, JTOXHbIN Cy-
crae - B 14,5% cnyyaeB. BO3HUKHOBEHNE OTHOCUTENIbHO HEDOJIBLIOTO KOIMYECTBA OC/IOXHEHWI CBA3aHO C BOJMbLUMM KOJIMYECTBOM PaHEHbIX
(31,48%), nocTynmBLUMX B rocnuTanb OT 2-X O 7 CyTOK Nocie nofiydeHns paHeHuin. Y 2,7% BbisBUIM Te4eHWe ocTeommenuTa n GopmMumpoBaHme
JIOXHOrO cycTaBa. 3aMeffieHHas KOHCOAMAaums npu GrKcaumm pasindHbiMU BUAAMU METANIOOCTUOCUHTE3a Haboganacs y 86,36% paHeHsblx.
MeTofoM peHTreHorpadun octeoMumenut Bbin 3anopospeH y 7,27% paHeHblx, MOATBEPXAEH MpW KoMMbloTepHoW Tomorpaduu (KT) (62,5%),
noaTeepXAéH npw ¢uctynorpadun (50%). ¥ 10% nocTpapaBLuMX Ha pPEeHTreHOrpaMmax BbISIBJEH JIOXKHbIV CyCTas, MOATBEPXAEHO Hanuune
noxHoro cycrasa npu KT y 54,54% noctpagaswux. 3aknoyerHme. Knaccuueckas undposas peHTreHorpadpus senaercs 6a3oBbiM UCCIe[0BaHN-
eM 1 He 3aMeHNMa NPU NHTPaoMNepPaLNOHHOM JIyHEBOM COMPOBOXAEHUN AJF BbINOMHEHUS OCTEOCUHTESA, a TakxKe A/ OLEHKWU AMHAMUKN Tede-
HWUA PaHeBOro NPoLEecca KOCTHbLIX CTPYKTYP KOHEYHOCTU B YCNOBUAX GUKCALMN PaA3NYHbIMKU BUAaMK ocTeocnHTesa. OfHaKo CyLlecTByloT orpa-
HUYEHWNS MeTOAaA, U A1 LOCTOBEPHOM OLLEHKN COCTOSIHMSA KOCTHBIX U MSATKOTKaHHbIX CTRPYKTYP AOMNOSHUTeNbHO ncnonbsyetcsa KT.

KnioueBble cnosa: s3pbisHble nospexaeHns [D000070642]; orHectpenbHble paHeHuns [D014948]; pertreHorpadua [D011859]; octeocmHTes
[D005593]; nepenombl koctent [D050723]; octeomumenut [DO10019]; noxHbin cyctas [D011542]; komnblotepHas Tomorpadusa [D014057]; tpas-
Mbl KoHeuHocTen [D007869].

KoHpnukT nntepecos. ABTOp 3asBnsieT 06 OTCyTCTBUM KOHPNIMKTa MHTEPECOB
®uHaHcnpoBaHue. ABTOpPbI 3asiBNSIOT 06 OTCYTCTBUM BHeLHEro GUHAHCMPOBAHWS MPW NPOBEAEHUN UCCNef0BaHUs.

CooTBeTcTBME HOpMaM 3TUKMU. ABTOpr noaTBepXAatoT, 4TO CO6J'HO,EI,eHbI npasa ﬂDﬂeﬂ, NPUHUMaBLLKMX y4acCTne B nccnenoBaHnn, Bkato4ad obs-
3aTesibHOe nonydyeHune VIHCI)OpMI/IpOBaHHOI'O cornacug.

Ona untuposanusa: Ppymen Al., TpydaHos E. PeHTreHonornyeckunit meton ucciefoBaHWs B OLEHKE MPUMEHEHWUS MNOCNELOBaTEbHOMO
OCTEOCUHTE3a W BbISBJIEHUM OCJIOXKHEHUIN Y PaHEHbIX NMPW B3PbIBHbIX MOPaXeHUaX KOHeYHocTen. BecTHk meguymnHckoro nHctutyta « PEABU3x»:
Peabunutauus, Bpay n 3goposse. 2025;15(5):266-274. https://doi.org/10.20340/vmi-rvz.2025.5.MIM.1
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THE ROLE OF X-RAY RESEARCH METHODS IN EVALUATING THE USE
OF SEQUENTIAL OSTEOSYNTHESIS IN EXPLOSIVE LIMB INJURIES

Al'bina G. Frumen', G.E. Trufanov?
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Abstract. Relevance. Injuries sustained during combat operations in modern conditions are characterized by a significant degree of tissue destruc-
tion and contamination, and have nothing to do with what is observed in peacetime injuries. This is convincingly confirmed by statistical data on the
conduct of a special military operation (SVO), published in the medical literature. The use of radiation research methods in explosive lesions with
limb damage is the basis for determining the degree of damage, establishing a correct diagnosis and evaluating the use of osteosynthesis. Purpose.
To determine the importance of classical digital radiography in the diagnosis of limb injuries in explosive injuries at the stage of specialized medical
care, both during the initial examination of the wounded and during sequential osteosynthesis. Materials and methods. The medical histories and
854 X-ray examinations of 110 victims with explosive limb injuries were retrospectively analyzed. Radiographs were evaluated before and after oste-
osynthesis, when changing the type of osteosynthesis, during dynamic monitoring and the occurrence of complications. All the wounded were men,
with an average age of 34.8+7.7 years. Results. When analyzing the data, it was revealed that lower extremities are more often damaged by modern
weapons - 61.21%, namely fractures of the shin bones - 29.09%. Radiographs revealed the following complications: gunshot osteomyelitis, false joint - in
14.5% of cases. The occurrence of a relatively small number of complications is associated with a large number of wounded (31.48%) who were ad-
mitted to the hospital from 2 to 7 days after receiving wounds. 2.7% had osteomyelitis and the formation of a false joint. Delayed consolidation dur-
ing fixation by various types of metallosynthesis was observed in 86.36% of the injured. Osteomyelitis was suspected by X-ray in 7.27% of the in-
jured, confirmed by computed tomography (CT) (62.5%), confirmed by fistulography (50%). In 10% of the victims, a false joint was detected on X-
rays, and the presence of a false joint was confirmed by CT in 54.54% of the victims. Conclusion. Classical digital radiography is a basic study and
cannot be replaced with intraoperative radiotherapy to perform osteosynthesis, as well as to assess the dynamics of the wound process of bone
structures of the limb under conditions of fixation by various types of osteosynthesis. However, there are limitations of the method, and CT is addi-
tionally used to reliably assess the condition of bone and soft tissue structures.

Keywords: blast injuries [D000070642]; wounds, gunshot [D014948]; radiography [D011859]; fracture fixation [D005593]; fractures, bone
[D050723]; osteomyelitis [D010019]; pseudarthrosis [D011542]; tomography, X-ray computed [D014057]; leg injuries [DO07869].
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BeepeHue N Haln4yme MHOXEeCTBa OCKOJIKOB. [lpn 3TOM uucno

MUWHHO-B3pPbIBHbIE PAaHEHUS WX MOPaXeHUs - 3To OCKOJIKOB OCOBEHHO BEJIMKO NPUW NMOBPEXOEHUN KOM-
CNOXHbIE, KOMBUHUPOBaHHbIE TPaBMbI, MJIOXO MNoaaa- MakTHOro KOCTHOrO BELLEeCTBa, T.e. Npu anadusapHbIx
OLLMECs NIeYEHUIO, YacTO OCJTIOXHSIOTCS U MOTYT Npu- nepesioMax, U MeHblue - Mpu paHeHuax rybuatoro
BECTM K amnyTauuum koHeuHocten [1]. [epexon k me- BellecTBa 3nMMdU3apPHbIX KOHLOB ASMHHbBIX TPpybUaTbIx
XaHU3MYy PaHEeHW’ NPenMyLLLeCTBEHHO B3PbIBHOMO Xa- kocTen. Yem Oonbluie paccTosiHue BbICTpena, Tem
pakTepa CONpPOBOXAAETCH BO3HUKHOBEHMEM CITOXHbIX BoNbLINX Pa3MepoB LOCTUAOT OTLENbHbIE OCKOJIKH, Y
COYeTaHHbIX MOBPEeXAeHul, 3aTparmsaowmx bonee Monoabix DOMLOB KOCTU ApPODATCA MeHblue, YeM y
ofHoM aHaTtoMuyeckon obnactu [2]. noxunbix nogen [5-7].

CoBpemeHHas GoeBas TpaBMa KOHEYHOCTEN OT/u- MNon TEPMUHOM «B3pbIBHblE MOPaXXeHUs» MOHUMa-
YyaeTcsl BbICOKOM 4YacTOTOW MOBPEXAEHWUN COCYLOB, eTCs COBOKYMHOCTb MHOTrodakTOPHbLIX MOBPEXLEHWN,
OBLINPHBIM paspyLleHneM MArKUX TKaHel 1 KOCTeln oT BO3HMKaIOLWMX Yy StOOeN B 30HE OENCTBUS OCHOBHbIX
BO3OENCTBMA Mopaxaowmx ¢daktopos Hoenpunacos nopaxatlomnx ¢GakTopoB HeagepHbix bHoenpunacos
B3pbIBHOro gencteus [3]. B3PbIBHOrO OENCTBUS (B TOM YMC/leé MUHHO-B3PbIBHOE

MpoBenéHHbIN aHann3 xapakTepa pPaHeHWUn, nony- paHeHne 1 B3pbiBHbIe NopaxeHus) [8, 9].

YEeHHbIX B XOLe CrneunanbHOW BOEHHOW onepaunu AKTyanbHOCTb UccnenoBaHus obycroeneHa bonbLion
(CBO), cemupetenscrayeT, 4to 60% BCex NOBpexXAeHNN LONel paHeHbIX C NOBPEXAEHNEM KOHEYHOCTEN, KOTO-
NPUXOAUTCA Ha MWHHO-B3PbIBHble paHeHusa, 29% 3a- pas coctaBnset 54-70%. Boicokas 4acToTa paHeHU Ko-
HUMaIOT OCKOMOYHblE paHeHus n nuwbe 11% cocras- HeuHoCTH, OBYyCNOBIEHa OTCYTCTBUMEM MPUKPbLITUA €&
NS0T Nynesble paHeHus [4]. cpencTeamMu MHAMBUAYyanbHoN 6poHesawmTsl [10].

JocTaToyHO XOpPOLWO N3yYeHbl U ONUCaHbl B InTe- B ®OIre6BOY BO «BoeHHO-MeguumHckaa akagemus
paType peHTreHoNormyeckme nprusHakm, oCobeHHoCTH nmern C.M. Kuposa» MuHobopoHsl Poccumn npoeegae-
TEYEHUS U JIEYEHUs OrHEeCTPEeSibHbIX NepenomMoB. Xa- Hbl dyHOAMEHTasbHble WUCCNedOBaHUA MO U3Y4eHUIo
pakTepHbIM OJ19 OFHECTPEsSIbHOro nepesioMa siBAseTcs natomopdosiornyecknx ocobeHHOCTeN orHecTpesib-
Bonbllas 30Ha nospexaeHus, bonblune paspyLieHus HbIX PaHeHU 1 B3PbIBHOW TpaBMbl. [lonyyeHHble pe-
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Me,ﬂ,I/IU,VIHCKaﬂ BU3yanunsauunda

3y/NbTaTbl BO MHOIOM ONpenesnan OCHOBHbIE NMPUHLLK-
Mbl OMArHOCTUKU W NedYeHns BO BPeMs BeaeHus Doe-
BbIX AENCTBMIA B JIOKaNbHbIX BOMHAX WU BOOPY>XKEHHbIX
koHpnnkTax [11].

B mexaHusme paspyweHus gnadusapHon n MeTa-
¢durzapHon obnacTen koctel npu BoesBon TpaBme Ko-
HEYHOCTEN UMEITCS XapakTepHble ocobeHHocTu. Mpu
MOBPEXOEHUN KOPTMKaNbHOW 30HbI HabmopaloTcs
KPYMHOOCKOIbYaTble NepenomMsl C NPOLObHbIMU pac-
TPECKMBAHUAMM KOCTUW; pasgpobneHHble, Mpu KOTO-
PbIX JIMHWUX NepesioOMOB MOryT OOCTUraTb CyCTaBOB, a
TakKXe MeJIKOOCKOJIbYaTble NepesioMbl, B TOM 4Yuciie ¢
obpazoBaHMeM MepBUYHbIX 0EPEKTOB KOCTHOW TKAHMW.
PaHeHuns rybyaTbix KOCTEN 4acTo KPYNHOOCKOJ IbYaThle,
npoHukatowme B cyctas [12, 13].

Mpu mMepuumHckoMm obecnedeHnn BOeBbIX Aei-
CTBMIN Ba>XHOW COCTaBAOLLEN ABASIOTCA OMArHOCTU-
yeckune meponpusaTtus [14].

JlyyeBble KWccrnepoBaHMs - HeOoTbeMJsieMas 4acTb
KOoMreKcHoro obcnenosaHus KoMbaTaHTOB € NoBpe-
XAEHUAMMN KOHEYHOCTEN MPUW B3PbIBHbIX MOPaXKeHUsX.
Mpn 3TOM NEPBUYHBIM N OCHOBHbBIM METOLOM MCCrie-
[OBaHMWA MO Npasy cuMTaeTcs ctaHjapTHas undposas
peHTreHorpadus, B TOM uncie 3a c4éT cBOeW OoCTyn-
HOCTW, MWHWMAaSIbHOTO BPEMEHU BbINOJIHEHWUS, BO3-
MOXHOCTU MNPUMEHEHUS B JIIODbIX YCIOBUSIX U Ha BCEX
3Tanax fleyeHus paHeHbix [15].

PenTreHorpadua un komnbloTepHas Tomorpadus
(KT) sBnsioTcs OCHOBHbIMW W BeAyLIMMW MeTogaMu
45 onpefeneHns OCHOBHbIX XapakKTepUCTUK NHOPOL-
HbIX TeJl, TaKMX KaK KOJINYECTBO, pa3Mepbl, NIOTHOCTb,
KOHTYPbI U, B HEKOTOPbIX C/lydasx, HanpasieHue Tpa-
eKTopuM nosieta CHapsa4a, a Takxke Ux npumeHeHune
NO3BOJIAET OLUEHUTb CTeNeHb NOBPEXAEeHNIN, HaHeCEH-
HbIX paHAWNMK cHapsgamu [16].

B HacTosiuiee Bpems OCTaéTcs Mano M3yyYeHHbIM
BOMPOC OCOBEHHOCTU PEHTreHOANArHOCTUKM U PEeHT-
reHOCEeMMOTUKM B3PbIBHbBIX MOPaXeHNN KOHeYHOCTeN,
MNOJIyYEHHbIX B YC/IOBUAX COBPEMEHHOro BOEHHOTO
KOHG}JIMKTA, @ TakXe UCMNOMb30BaHNE peHTreHorpadmm
4O 1 MOoC/e OCTeOCUMHTE3a KOHEYHOCTEN MPU B3PbIB-
HOU TpaBMme.

3apaum

1. M3yuntb Hambonee uacTyto fiokanusaumioo no-
BPEXAEHUIN KOHEYHOCTU NPU COBPEMEHHON B3PbIBHOM
Tpasme.

2. Onpepenuts BO3MOXHOCTU U MPEUMYLLEeCTBa
undpoBon peHTreHorpadmm 40 1 NOCie OCTEOCUHTe-
3a KOHEYHOCTEN MpW B3PbLIBHON TpaBme.

3. YcraHoBUTb 3HaveHue umbpoBON peHTreHorpa-
bun B AMarHoOCTUKE OCMOXHEHUA NMPU B3PbIBHbIX MO-
PaXKeHUAX KOHEYHOCTEN.
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MaTepumanbl u meToabl

PeTpocnekTMBHO  npoaHanusmMpoBaHbl  UCTOPUN
bonesHel, undposble peHTreHorpammel 110 komba-
TaHTOB C NOBPEXAEHNEM KOHEYHOCTEN NMPUN B3PbIBHBIX
NOpaXxeHusx, KOTOPbIM B KayecTBe JieyeHus Obiau
NPUMEHEHbI PasfiniHble Crnocobbl BOCCTAHOBMIEHUS
KOCTHOW TKaHW (OCTeoCnHTES).

Bce paHeHble npoxopgunu obcnefosaHve n fede-
Hue Ha Base [NaBHOro BOEHHOrO KJIMHUYECKOro roc-
nMTana BOWCK HauWoHanbHOM rBapaun Poccuinckomn
®epepaunn (MBKI Bonck HaumoHanbHOM rBapgum) B
nepwuopg c mapta 2022 ropa no aHBapb 2025 roga.

Ha atane okasaHus crneunanmnsanpoBaHHOW Meau-
LMHCKOW MOMOLM peHTreHorpadumyeckoe nccnenosa-
HVYe MOBPEXAEHHON KOHEYHOCTU BbIMNOJSHAIN Ha ne-
PeLBMXHbIX WU CTaLMOHapHbIX annapatax. PeHTreHo-
rpadus  NoBpPexAEHHOM KOHEYHOCTW  BbINOJIHEHA
HemnoCcpenCcTBEHHO NMPW MOCTYNIEHUN, MHTpaonepaum-
OHHO, MPW ANHAMUYECKOM KOHTPOJIE MOJSIOXEHUS OT-
JIOMKOB B yCnoBuax GuUKcaLmMm pasinyHbiMU BULAMM
OCTeOoCUHTE3a.

NHTpaonepaunOHHbIE  CHUMKW  BBIMNOJHAAN  Ha
C-pyre oec elite n C-obpasHon pgyre Ziehm 9000.
PeHTreHorpammbl BbINOAHANN B CTaHAAPTHBIX YKagkax,
onucaHHbIX B ATnace yknafok Mpu PeHTreHosornye-
ckux uccnegosaruax [17], pononHas ux npu Heobxo-
OMMOCTW NMONMUMNO3ULMOHHBIMW UCCeN0BaHUAMN.

PDusnko-TexHMyeckne napameTpbl 0bopymoBaHMs
npegcrasneHbl B Tabnuue 1.

N3 tabnuubl 1 cnepyet, 4to B abconoTHOM GoOb-
LWMHCTBE MPUMEHSNIOCh OTEYECTBEHHOE PEHTrEeHO-
avarHoctuyeckoe obopyposaHue. [uanasod kB
Haxoguncs B uHTepsane 45-75 kB, mAs: 1,6-9 u na-
paMeTpbl 3aBMUCENN OT OoTAeN1a NOBPEXAEHHOW KOHeY-
HOCTMW.

PesynbTaThl  06cyxxaeHue

Ha atan okasaHus crneumanvM3npoBaHHON Meau-
LMHCKOM MOMOLM paHeHble noctynanu ot 1 cyTok ¢
MOMEHTa NMOoNy4YeHUs paHeHus.

Pacnpepenernve kombaTaHTOB MO BpemeHW Mo-
ctynneHusa B [BKI Bonck HauMoHanbHOW reapaunu
npeacTasneHo B Tabnuue 2.

N3 Tabnuubl 2 cnepyeT, 4To Hanbosbluee Konnye-
CTBO paHeHbix (31,48%) nocTtynunu B rocnutanb oT 2-X
00 7 cyToK.

Mo Bo3pacTy paHeHble ObiNW pasfesieHbl Ha TP
rpynnsl (Tabn. 3).

N3 paHHbix Tabn. 3 cnepyet, 4To Hambosbluee Ync-
no paHeHsbix (50,9%) npuxoamnTcs Ha BTOpYyO BO3pacT-
Hyto rpynny - 22-35 ner.

Bce kombaTaHTbl BblM pasfesneHbl Ha rpynnbl, B
3aBUCMMOCTW OT JloKanmMsaLuuu BefyLlero nospexmge-
Hua (Tabn. 4).
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Tabnuua 1. Pusnko-TexHnyeckme CBONCTBa anmnapaTos
Table 1. Physical and technical properties of the devices

O6opynoBaHue Kucrtb Mpennneube Mneyvo Crona loneHb Benpo
(kB/mAs) (kB/mAs) (kB/mAs) (kB/mAs) (kB/mAs) (kB/mAs)
YHuBepcanbHbll PEHTreHANArHOCTUYECKUIA 55/6 55/8 57/8 55/6 60/8 62/10
komnnekc «IdnekTpor KPA-kcnept» (Poccus)
Annapat unpposon peHtreHosckuit «<PUM AM» 45/5 50/6.3 70/8 48/8 55/8 75/9.2
(Poccung)
AHI‘IaPaT PEHTIeHOBCKNIA Ha 3 pabounx mecTa 50/1.6 55/2.5 66/5 50/2 60/4 75/6
«Luminos DRF Max» (Siemens)
MOBWPEH - 5MT (Poccus) 45/10 55/16 55/25 65/12,5 55/20 60/32
Tabnuua 2. Pacnpepenerune paHeHbix Mo BpeMeHU NOCTYMIeHNs B rocnuTaib
Table 2. Distribution of the wounded by time of admission to the hospital
Ho 2 cytok Lo 7 cytok Ho 21 cytok Bonee 21 cytok
Abc. % Abc. % Abc. % Abc. %
28 25,9 34 31,48 22 20,37 24 22,22
Tabnuua 3. Pacnpepenexune paHeHbix Mo BO3pPacTy Ha rpymnrbl
Table 3. Distribution of the wounded by age into groups
Oo 21 ropa 22-35 net 36-54 ropa
ABc. uncno % ABc. uncno % Abc. uncno %
2 1,81 56 50,9 52 47,29
Tabnuua 4. Pacnpepenerune paHeHbIX MO OKaNM3aLMmN MOBPEXAEHNN
Table 4. Distribution of the wounded by location of injuries
Jlokanusauus TpaBmbl Twun paHeHMs NO OTHOLLEHUIO K MOBPEXAEHUSM KOHEYHOCTEN Yucno paHeHbIx Bcero
Kuetb Koctn danaHr nanbues, NacTHbie KOCTH 19 19
O6e kocTu Npeanneyss 12
Mpepnneybe JlokTeBas KOCTb 6 25
JlyyeBas kocTb 7
Mnevo MneyeBas kocTb 20 20
Crona Koctu dbanaHr nanbues, NoCHbI U NPEeAnIoCHbI 20 20
FoneHs Obe bepLoBble KOCTH 35 48
Bonblebepuosas KOCTb 13
benpo BenpeHHas kocTb 33 33
Bcero paHeHWin koHeYHOCTe No nokanunsauum 165
B tabnuue 4 oTpaxeHo pacnpepenieHve paHeHbix Ona  dukcaumm noBpexaEHHOM KOHEYHOCTU B

no Jfokanusaunn nospexpeHun. bonblwnHcTBO NoO-
BPEXOEHWIN JTOKANIN30BaJIUCh B HUXKHUX KOHEYHOCTAX -

61,21%, a WMeHHO nepenoMbl KOCTEW TOJIEHN -
29,09%.

Mpu noctynnenun y 68,48% nepenomsl Gbiv Guk-
CMPOBaHbl  Pas3fINYHbIMW  BUMAAMU  OCTEOCMHTE3a,

31,52% paHeHbix He nmenu drKcaunm NoBPEXAEHHbIX
KOCTHbIX CTPYKTYP.

Ha aTamax mMepuuuHcKOW 3BaKyauuuM MCMOJSb30OBa-
JINCb Clieayloline BapuaHTbl fleyeBbHO-TPaHCMOPTHOM
nmmMobunmsaumm: crepxHeson (puc. 1), annapar Vnu-
3aposa (puc. 2).

Ha atanax aBakyauuv B GOSbLUMHCTBE Clly4YaeB UC-

YCNOBUSAX rocnuTans Bbiin UCNOb30BaHbI CnegytoLime
BMObl OCTEOCMHTE3a: CTepXHeBoW, annapat Wnnusa-
pPOBa, CNMLEe-CTEPXXHEBOWN, BHYTPUKOCTHBIN, HAaKOCT-
HbIU (Tabn. 6).

N3 Tabuubl 6 cnepyeT, 4To B rocnuTane vaiie Apy-
X MeTOLOB Obin BbIMNOJSHEH METaNNOOCTUOCUHTES
annapatoMm MnnusapoBa Ha MOBPEXOEHHYK KOHeu-
HOCTb.

Tabnuua 5. Pacnpepenerve paHeHbix No BUAAM OCTEOCUHTE3A MpU
NoCTynaeHnn

Table 5. Distribution of the wounded by types of osteosynthesis
upon admission

. Crep>kHeBoOM Annapat Wnusaposa
MOJIb30BasICs CTEPXHEBOW BMA, OcTeocmHTe3a (Tabn. 5). Abc. (%) Abc. (%)
63 84 12 16
Tabnuua 6. PacnpepeneHune paHeHbIX MO BUAAM OCTEOCUHTE3a NPW SIeYeHUW B rocnutane
Table 6. Distribution of the wounded by types of osteosynthesis during treatment in the hospital
CrepyxHeBoW Annapat Unusaposa Cnuue-cTepxHeBo# BHYTPUKOCTHbIN HakocTHbi
Abc. % Abc. % Abc. % Abc. % Abc. %
9 8,18 45 40,9 5 4,5 41 37,27 10 9,09
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PN MATBEEBA

L

PucyHok 1. Ha peHTreHorpamme nesoro begpa B npsmow
MpoeKuMn onpefensieTcs MHOrOOOCKObYaThIN MNepesoM
cpefHen TpeTu NeBoi BefpeHHOW KOCTWM C pasHoHanpas-
JIEHHbIM CMEeLLEeHVWEM OTIOMKOB, GUKCMPOBAaHHbIN CTepXKHe-
BbIM annapaTtom BHeluHen dpukcaunm (ABD)

Figure 1. A frontal X-ray of the left hip shows a multi-
comminuted fracture of the middle third of the left femur
with multidirectional displacement of fragments, fixed with
an external fixation device (EFD)

PucyHok 2. Ha peHTreHorpammax neBoi roneHn B AByx NpoekLusax onpenens-
IOTC MHOTOOCKOJIbYATBIE MEPENIOMbl AWCTasIbHbIX OTAENOB KOCTEN TOfIeHU C
pasHOHaMpPaB/ieHHbIM CMELLEHUEM OT/IOMKOB, (GMKCUPOBaHHbIE annapaTtom
Nnunsaposa

Figure 2. Radiographs of the left leg in two projections show multi-fragmentary
fractures of the distal parts of the leg bones with multidirectional displacement
of fragments, fixed with the llizarov apparatus

PucyHok 3. PeHTreHorpamma obnactu nneya npu noctyrieHmn 6e3 ¢pukcaymm MHOrOOCKObYaTOro GparMeHTapHOro nepesioma cpegHen u
[OUCTanbHbIX TpeTel Anadursa nieyeBon KOCTM Co cMeLLeHneMm (a), mocne BbINMOSHEHNS OCTEOCMHTE3a CTEPXKHEBbIM annapaTom BHeLWHen ¢uk-
caumu (6), nocne BbINOMHEHNs OCTEOCUHTE3a HAKOCTHOW MIACTUHOMN Ha 8-MU BUHTAX, C MUHMMAaJIbHbIM CMELLeHWeM B CTafun KoHconuaauum (s)
Figure 3. Radiograph of the shoulder area upon admission without fixation of a multi-fragmentary fragmentary fracture of the middle and distal
thirds of the humerus diaphysis with displacement (a), after osteosynthesis with an external fixation rod apparatus (6), after osteosynthesis with
an 8-screw bone plate, with minimal displacement in the consolidation stage ()
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PucyHok 4. PeHTreHorpammbl UCMOb30BaHWA METOAVKU MOCIEA0BaTENIbHOMO OCTEOCHMHTE3a MHOTOOCKOLYATOro NepesioMa BepxHen TpeTtu
avadwrza NeBoN NaeYeBomn KOCTH, a - BbINOJHEH CTEPXHEBOW OCTEOCHHTES, 6 - BbINOJIHEH OCTEOCHHTE3 UHTPAMELY UIAPHLIM BUHTOM

Figure 4. Radiographs of the use of the method of sequential osteosynthesis of a comminuted fracture of the upper third of the diaphysis of the
left humerus, a - rod osteosynthesis was performed, 6 - osteosynthesis was performed with an intramedullary screw

B GonblimHCTBE CnyyaeB Ha 3Tane okasaHus cre-
LMaSM3MPOBaAHHOM MOMOLLM UCMONb30Baau Nocneno-
BaTeNbHOE BbIMNOJIHEHME Pa3fINUYHbIX BULOB OCTEOCUH-
Tesa (puc. 3, 4) c conpoBoXAeHNEeM KaX4oro MeTona
¢durKcaunmn peHTreHorpaduyecknm NCcCaeqoBaHneM.

Mpw aHannsze M ONMCaHUM PEHTreHOrPaMMm yKasbl-
BaJn IOKaM3aunto, BUA, NPOTSXEHHOCTb NEepPesloMOB,
noBpexaeHne MAarkux TkaHen. Takxke oueHuBanun no-
JIOXEHWe 1 pasMep MHOPOLHbIX TeJ NPU UX Halnumu,
B TOM YUC/Ie MEeTaINnYeCckom NIoTHOCTH.

WHopopHble Tena BbisiBneHbl B 72% npu nospe-
XOEHUWN BEPXHUX KOHEYHOCTEN 1 62% npu noBpexae-
HUU HUXKHUX KOHEYHOCTEN.

C npumeHeHunem umbposorn peHtreHorpadpum Obi-
no npoeegeHo 854 uccneposaHua 110 noctpagas-
wum, ns kotopbix 101 (?21,81%) 3a Bpemsa HaxoxgeHus
B rocnvrtane mpoBOAWUSIOCH OOMOSHUTENbHOE obcre-
JOBaHWe OPYyrMMmn MeTodamMm Jly4eBomn ANarHOCTUKMN.

Bbiin BoISIBNEHbI CliefytoLmne OCIIOXHEHWS: OCTEO-
MUENUT, JIOXHbIA CyCcTaB W 3aMepjieHHas KOHconuaa-
uns. MNpu peHTreHorpadum ocreommennt Obia 3ano-
pospeH y 7,27% paHeHbix (puc. 5), U3 HWUX noateep-
x0éH npu KT (62,5%) n ductynorpadum (50%) (puc. 6),
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MONOXMUTESIbHBIA MOCEB FHOMHOrro OTAENAeMOoro Ha
bnopy y (62,5%). Bun ocrteocuHTesa, npu KOTOPOM
3anofo3peH OCTEOMUENUT Ha pPeHTreHorpamMMax: an-
napaT Minnunsaposa (n=2), BHYyTPUKOCTHbIA OCTEOCUH-
Te3 (n=4), 6e3 octeocuHTesa (n=2).

Mpumenerne KT no3sonnno Ha GpoHe BolipaXKeHHbIX
N PasHOODPAa3HbLIX U3MEHEHUIN CTPYKTYPbl KOCTU MOA-
TBEPAUTb KIIMHUYECKMEe [aHHble O KynupoBaHWU
OCTEOMMUENIUTUYECKOrO npoLecca Wan, npu Haandymm
peuuanBa, BbISBUTb pPa3mMepbl, JOKanmnsaLuo oCcTeo-
MUESNIMTUYECKOM NMOJIOCTH.

Y 10% Ha peHTreHorpammax BbiiBAEH JIOXHbIN Cy-
cTaB (puc. 7), U3 HUX ero Hasmyne NoATBEPXKAEHO MpU
KTy 6 (5,45%). Bug octeocnHTesa, npu KOTOPOM 3a-
MOAO3PEH JIOXHBIN CYyCTaB Ha pPeHTreHorpammax:
cnuue-cTepxHeBom (n=2), ctepxHeBol (n=1), annapat
Nnnusaposa (n=2), BHYTPUKOCTHbIN (N=3), HAaKOCTHbIN
(n=1), nocne ynaneHus octeocmHTesa (n=2).

Y 2,7% paHeHbiXx O[HOMOMEHTHO BbISIBJIEH OCTEO-
MUENUT U NOXHbIN cycTas (puc. 8).

3amepnneHHas KoHconmpauums npu dbukcaumm pas-
JIMYHBIMW BUAAMW MeETannoocTeocMHTe3a Habnwoga-
nacb y 86,36% paHeHbix.



BectHuk mepuumnHckoro nuctutyta «PEABU3». 2025. Tom 15. N25

MepuunHckas Busyanusauus

PucyHok 5. Ha peHTreHorpammax nieBovt roneHn B AByX NPOeKLMsX onpenensieTcs MHOrooCKOMbYaThil NepesioM NpokcMMalsibHOM 1 cpenHen
TpeTn anadusa nesoi GonbleOepPLOBON KOCTH, OCIOXHEHHbI OCTEOMUENNTOM B YC/IOBUSX METasIooCTeOCHHTe3a annapatoM Mnunsaposa,

APeHNpOBaHUNA MATKNX TKaHewn

Figure 5. Radiographs of the left leg in two projections show a multi-fragmentary fracture of the proximal and middle third of the diaphysis of the
left tibia, complicated by osteomyelitis in the conditions of metal osteosynthesis with the llizarov apparatus, drainage of soft tissues

~ -

*g.
1

101 /

PucyHok 6. Mpu ductynorpadum nesoit roneHn ¢ UCMosb3oBaHUEM
50,0 M1 peHTreHOKOHTPaCHOro BeLlecTBa ONpeAenseTcs CBULLLEBOWN
kaHan u3 obnactn nepenoma sepxHei Tpetn GonbliebepLoBon KOCTH
[0 MOBEPXHOCTU KOXMU, OCIIOXHEHHbI OCTEOMUENINTOM

Figure 6. Fistulography of the left leg using 50.0 ml of radiopaque sub-
stance reveals a fistula channel from the fracture site of the upper third of
the tibia to the surface of the skin, complicated by osteomyelitis

PucyHok 7. Ha peHTreHorpammax npaBoOW roneHu B ABYX NPOEKLMsX
onpefensaoTcs NPU3HaKkM JIOXHOro cycTasBa npasoi Gonbwebepuosoit
KocTv. KOHCONMAMpPOBaHHbLIN NEpesioM HUXHeN TpeTn manobepuosoi
KOCTV cnpaBa

Figure 7. Radiographs of the right leg in two projections show signs of a
pseudoarthrosis of the right tibia. Consolidated fracture of the lower
third of the fibula on the right
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PucyHok 8. Ha peHTreHorpammax ieBoVi rofieHn B ABYX MPOEKLMSX ONPeAensioTcs NPU3HaKM XPOHNYECKOro OCTEOMMENINTa U JIOXKHOTO CycTaBa

AVCTanbHOW TpeTn BonblebepuoBoi KocTu

Figure 8. Radiographs of the left leg in two projections show signs of chronic osteomyelitis and pseudoarthrosis of the distal third of the tibia

Takmm 0bBpasom, BbiNONHEHNE LUPPOBON peHTre-
Horpadun NoBpPexaEHHON KOHEYHOCTM Heobxoaumo
npu coBpemMeHHoW DOeBON TpaBMme [AfA BblSBAEHUS
HaNM4YMs 1 onpenesieHNst MONOXEHNS NHOPOLHbIX TeN,
AMarHOCTMKE COCTOSIHMUS KOCTHbBIX CTRYKTYP A0 U nocne
BbIMOSIHEHUS PA3/INYHBIX BUOOB MOCNELOBaTESIbHOTO
ocTeocuHTesa. PeHTreHonornyeckoe wuccnefosaHue
ocTaéTtca MeTonoM BbiDOpa Ans NMepBMYHON AMarHo-
CTUKM TaKMX OCNOXHEHUN, Kak OCTEOMUENIUT U NOX-
HbI cycTaB.

3aknouyeHune

Knaccuueckasn undposas peHTreHorpadusa senset-
c4d 633OBbIM mnccnegoBaHnMemM M HesaMeHnMMa I'Ipl/l ana-
T’HOCTUKe B3prBHbIX nopa>KeHm7| C HOBpe)K,EI,eHI/IeM
KoHeuyHocTeln. E& BbinonHeHne Heobxogumo ana au-

HaMMU4eCcKoro Hab/IlOAeHUs U MHTPAoMNepPaLMoHHOMo
COMPOBOXAEHNSA MPW BbINOJIHEHUN PA3SINYHbIX BUOOB
OCTEOCUHTE3a.

B anarHocTuke octeommennta MOXeT ObiTb AoOCTa-
TOYHO BbINOJSIHEHWNE KJ1aCCUYECKON peHTreHorpadum ¢
nocnegytouwen ducrtynorpaduven, npumenerve KT
nossonseT bosiee TOYHO ONPeAenUTb CTaguo 1 pac-
NpocTpaHEHHOCTb NpoLiecca.

Ons AMarHocTuknM NOXHOro cycraBa B YC/OBMSAX
OCTEOCUHTE3a HEeLOCTaTOYHO BbIMOMHEHUS Knaccuye-
CKOWM peHTreHorpadbumn u, Kak nNpasmao, HeEODXoANMO
nposeperune KT.

Ons BbigBAEHUS WM AMHaAMMYecKoro HabaogeHus
TEeYeHUs 3aMedsIeHHOM KOHCOMMAAUUWU LOCTAaTOUYHbIM
ABNASETCA  BbINOSHEHWe Knaccuyeckon umdpoBoin
peHTreHorpadum.
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