RUSSIAN ELECTRONIC JOURNAL OF RADIOLOGY

OPUTUHAJIBHAA CTATHA

ANATHOCTUKA KOHTAKTHbIX (MPAMbIX) U KOHCTPYKLMUOHHBIX MEPEAOMOB
YEPEMNA NO AAHHbIM KT B UHTEPECAX CYAEBHOM DKCMEPTU3bI XXUBbIX AULL

Measeaesa H.A.'2, Ceposa H.C.

1 - ®I'AOY BO Ileprbrit MI'MY M. U.M. Ceuenosa M3 Pd (CeueHoBckuit yHHBepcuTeT). . MockBa, Poccus.
2-TBY3 «Bropo cyaebHO-MeIUIMHCKOM 3KCIepTH3k! JlernapraMeHTa 3apaBooxpadeHush. T. Mocksa, Poccus.

IpeneAeHre BO3MOXKHOCTeH KoMmmbioTepHoit Tomorpacdpuu (KT) m 3D-KT B cymeGHo-

MEIUITMHCKON 3KCIIEPTH3€ JKUBBIX AUIL OAG AETAAU3AIIMM TOYKHM IIPHAOXKEHHSI CHABI IIPHU

AOKaABHBIX AMHEHHBIX IIepeAoMax CBoZa depera U HX AudgepeHIIuanuy oT OTHaAEHHBIX

IIEPEAOMOB.

Marepuans!r u meronsl. lccaenoBaHre BKarodaeT 43 caydass AMHEHHBIX IIEPEAOMOB CBOZA
Jepera KUBBIX ITaIlMEeHTOB II0CAE€ YeperrHo-Mo3roBod TpaBMbl ([ATII, maxgeHnsa, KpUMHUHAABHEBIE, IIPO-
U3BOACTBEHHbIE U OBLITOBBIE TPaBMbI). MCIIOAB30BAaAUCH METOABI AUATHOCTHKH: MYABTHCIIHPAABHAS
kommbeioTepHad Tomorpacgus (MCKT), 3D-peKOHCTPYKIIHS, aHaAN3 MATKOTKAHBIX ¥ MO3TOBBIX IIOBpe-
xKaeHud, nuddepeHIinasbHas guarHoctuka. [Ipu nocrynaerun nposoavsack KT nag BRIIBA€HUS OCT-
pBIX moBpexaeHUM u reMatoM. [IoBTOpHBIFM aHaAW3 OAHHBIX OCYIIECTBASIACH B 3A€KTPOHHOM BHIE C
cozpauueM 3D-u3o0pazkeHuit.

Pesynbprater. B 43 cayuaax (100%) ObIA BBIIBACH AWHEHHBIM IIEepeAoM CBoaa depera, a B 31
cay4dae (72%) — ormaseHHbIe KOHCTPYKIIMOHHBIE IIEPEAOMBI, IIEPEXOASIITIE Ha OCHOBaHMe ueperia. Ha
KT u 3D-pekoHCTPYKIIHSIX B 95% caydaeB oIpeeAeHbl TOUKHU IIPHUAOKEHU CHUABL. B 2 cayuaax (4,6%)
13-3a CAOXKHOH (QOPMBI IIepeaoMa He IIPEACTAaBASAOCH BO3MOXKHBIM JETAAU3HUPOBATE TOUYKY IIPHAOXKE-
HUS CHABIL. TpexmMepHasi peKOHCTPYKIIHS II03BOASIAA JIETAABHO HCCAEIOBATH U3MEHEHHd KaK CHapyKH,
TaK ¥ BHYTPH 4Yeperia, YTO BaXKHO OAS CyAeOHO-MEIUITMHCKON 3KCIEepPTH3bI. [IpgMbIe ITepeAOMEbl Xa-
PaKTEpPH30BaANCh YETKOM AOKaAM3allHel B MeCTe yapa, MUHHMAaABHBIMHU PACXOXKIAECHUSIMH KOCTHBIX
(bparMeHTOB U AOKAABHBIMHU 3IHUAYPAABHBIMH eMaToMamu. HemnpsMble repeAoMbl, HAM KOHCTPYKIIH-
OHHBIE, AOKAAHU30BaANCh B OTHAA€HHBIX 30HAaX, HMEAW PalUaAbHYIO HMAU KOABLIEBYIO (POPMY, MHOXKe-
CTBEHHBIE AUHUH IEPEAOMOB U YaCTO COIIPOBOKIAAUCEH CyOapaxXHOUAAABHBIMH KPOBOU3AUSTHUSIMU.

OOGcy:xgenue. YepennHo-mo3roBasa TpaBMa (UMT) saBageTcsa pacnpocTpaHEHHOHN maToaorveil B
cyneOHO-MeIUITMHCKOM nTpakTuke. [lepeaoMbl deperna MOTYT OBITH IIPAMBIMU, BOHUKAIOITMMU B MeECTe
IIPHUAOXKEHHUS CHABI, U HEIIPAMBIMH, BO3HHKAIOIIMMU H3-3a PacCIpPOCTPaHEHUd yAAapHOHN BOAHBI. [lua-
rHoctuka UMT BrAlOuaeT ompeneAeHHE MeXaHH3Ma TPAaBMBI, YTO BaXKHO [Ad CyAeOHO-MeTUITMHCKOM
skcreptu3bl. KomnbioTepHasg ToMorpadra IBASETCS KAIOUEBBIM METOZOM AT TOYHOH AOKaAM3aIIUH U
nucpdepeHITHAIINY TTIEPEAOMOB, OCOOEHHO Y KUBBIX MAIIMEHTOB. Pasandne MeXAay NPsSMBIMU U HEIIPSI-
MBIMH IIEPEAOMAMH [IOMOTAeT PEKOHCTPYHUPOBATEL COOBITHS M OLIEHUTH CTEIleHb Bpeaa 3M0POBLIO.

3akmouyenue. PasrpaHuduenne NIpaMbIX U HEMIPSIMBIX IIEPEAOMOB TPeOyeT KOMIIAEKCHOTO ITOf-
Xoda, BKAIOYAs aHAAM3 Ay4YEBBIX IIPH3HAKOB, MEXaHH3Ma TpaBMbl U KAMHHYECKHX NaHHBIX. CoBpe-
meHHbIe MeToapl KT 3HaUMTEABRHO MOBBIIIAIOT TOYHOCTb AHMATHOCTHKHU M IIOMOTAalOT 3Kcrepram op-
MHpPOBaTh 0OOCHOBaHHBIE BHIBOALI B CyAeOHOM skcrepTuse KUBBIX AuIl. KT 1 3D-KT BrIcOKOHHOP-
MAaTWBHEI JAS OUATHOCTHKH AMHENHBIX IIEPEAOMOB U OIIPEAEACHUS TOUYKU IIPHUAOKEHUS CHUABL. Judde-
PEeHIIMAaINAg AOKaABHBIX U OTHAAEHHBIX II€PEAOMOB BO3MOXKHA C YYETOM MATKOTKAHHBIX HU3MEHEHHUH,
YTO UMEET BBICOKYIO IIPAKTHYECKYIO 3HAYUMOCTD AT PEKOHCTPYKIIMU OOCTOATEALCTB TPABMEI.

KaroueBbie caoBa: CYI[C6HO-MCILI/IL[I/IHCKaSI QKCIIEPTH3a, AOKAABHBIE H OTIAACHHBIE II€PEAOMBI
KocTel Yeperia, 4€pPEeIrrHo-Mo3roBad TpaBMa, Cy,Z(e6HO-MCI[I/II_II/IHCKaﬂ QKCIIEPTH3a KHUBBIX AWIIL.
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DIAGNOSTICS OF CONTACT (DIRECT) AND STRUCTURAL FRACTURES OF THE SKULL
BASED ON CT DATA FOR FORENSIC EXAMINATION OF LIVING PERSONS

Medvedeva N.A.12, Serova N.S!

1 - LM. Sechenov First Moscow State Medical University (Sechenov University).
2 - Bureau of Forensic Medicine of the Department of Health of the City of Moscow. Russia, Moscow.

o determine the capabilities of CT and 3D-CT in forensic medical examination of living per-
sons to detail the point of force application in local linear skull vault fractures and differen-
tiate them from remote fractures.

Materials and methods. The study includes 43 cases of linear skull vault fractures in living
patients after traumatic brain injury (traffic accidents, falls, criminal, industrial, and domestic inju-
ries). Diagnostic methods used were: multispiral CT (MSCT), 3D reconstruction, analysis of soft tis-
sue and brain damage, and differential diagnosis. Upon admission, CT was performed to identify
acute injuries and hematomas. Repeated data analysis was performed electronically with the crea-
tion of 3D images.

Results. In 43 cases (100%) a linear skull vault fracture was detected and in 31 cases (72%)
remote structural fractures extending to the cranial base were identified. On CT and 3D reconstruc-
tions, the points of force application were determined in 95% of cases. In 2 cases (4.6%), due to the
complex fracture shape, it was not possible to detail the point of force application. Three-dimensional
reconstruction allowed for detailed examination of changes both outside and inside the skull which
is important for forensic medical examination. Direct fractures were characterized by clear localiza-
tion at the point of impact, minimal bone fragment displacements and local epidural hematomas.
Indirect fractures, or structural fractures, were localized in remote areas and had radial or ring-
shaped forms, multiple fracture lines and often accompanied by subarachnoid hemorrhages.

Discussion. Traumatic brain injury (TBI) is a common pathology in forensic medical practice.
Skull fractures can be direct, occurring at the point of force application and indirect, occurring due
to the propagation of the shock wave. Diagnosis of TBI includes determining the mechanism of inju-
ry, which is important for forensic medical examination. Computed tomography (CT) is a key method
for accurate localization and differentiation of fractures, especially in living patients. The distinction
between direct and indirect fractures helps reconstruct events and assess the degree of harm to
health.

Conclusion. Differentiation between direct and indirect fractures requires a comprehensive
approach, including analysis of radiological signs, injury mechanism and clinical data. Modern CT
methods significantly increase diagnostic accuracy and help experts form well-founded conclusions
in forensic examination of living persons. CT and 3D-CT are highly informative for diagnosing linear
fractures and determining the point of force application. Differentiation between local and remote
fractures is possible considering soft tissue changes, which has high practical significance for recon-
structing the circumstances of the injury.

Keywords: forensic medical examination, local and remote skull bone fractures, craniocerebral
trauma, forensic medical examination of living persons.
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UHEWHbIe IIepeAOMBl CBoJa depera

IpeacTaBAdioT cobod onamH M3 HaubO-

A€€ PpacIpOCTPaHEHHBIX THUIIOB IIO-

BpeXIEeHUH IIpH TpaBMax TI'OAOBBI,

BO3HUKAIOIIUX B pe3yAbTaTe MeXaHU-
4eCcKOro Bo3zaedcTBUs. [IpgMble mepeAoMEBl — 3TO
IIepeAOMbl, BOBHHKAIOIIINE B MECTE IIPHAOKEHUS
cuapl. OHU OOBIYHO MMEIOT YETKYIO CBH3b C Me-
croM BozzericTBud. OTnaséHHBIE AMHEUHbIE TIe-
PEeAOMBI — 3TO IIEPEAOMBI, KOTOPBIE PacCIIpo-
CTPaHSIOTCS Ha 6oAee HMIUPOKYIO0 0O6AACTDH Uepe-
Ia ¥ TakKe UMEIOT AuHelHyo (popmy. OHE MO-
IyT OBITH PE3yABTATOM IIepeladvl CUABLI depe3
OpyTHe CTPYKTYphl dYeperna. OTH II€PEAOMBI
UMEIOT BaskKHOe CyaeOHO-MeqUIIMHCKOEe 3Hade-
HUE, IIOCKOABKY IT03BOASIOT OIIPENEAUTE Mexa
HU3M TPaBMEI, a B Psifie CAydaeB — gaxke o06CTo-
dareabcTBa e€ moaydeHus. B cBoeli pabore M.H.
HaropuoB nopuHumaet npobaemy audpdepeHIu-
AABHOHM NHMAarHOCTHUKH AOKAABHBIX U OTHAAEHHBIX
AVHEHHBIX IIEPeAOMOB CBOZa depella, paccMar-
puBaeT MeTOAbl M IIOAXOAbI, KOTOpPblEe MOLYT
OBITH HMCIIOAB30BAHBI [IAS PACIIO3HABAHUS 3THX
OBYX THUIIOB IlepeaoMoB. OgHAKO IIOAYYEHHBIE
[JAaHHbIE HE MOLYT IIPUMEHATHCA IIPU CyneOHO-
MEIUIIMHCKOH JKCIIepTH3€ IKHUBOTO AHWIIA, TaK
KaK He I[IPOBOAHAOCE CpaBHEHHE IIOAYYEHHBIX
pPe3yAbTaTOB C APYTMMH METOAAMH AHUATHOCTHU-
KU TaKHMH, KaK KOMIIBIOTepHas ToMorpadusd
UAM MarHUTHO-pe30HaHCHasg ToMorpadpud. 9To
CHUIKAET [JOCTOBEPHOCTH IIOAYYEHHBIX MJAHHBIX
U OrpaHUYHBaeT BO3MOXKHOCTb UX ITPUMEHEHUS
B IIPaKTHKe CyOeOHON 3KCIEePTU3bI JKUBBIX AHI]
[1].

TpaaullMOHHO B CyneOHOH MeguIluHE
pa3AuYalOT AOKAABHBIE (KOHTAKTHEBIE) AMHEHHbIE
IIepeAOMbl, BOBHHKAIOIIINE B HEIIOCPEACTBEHHOM
MeCTe IIPHAOXKEHHS CHABI, U OTHaAéHHbIE (He-
IpsMEBIE) AMHEWHBIE IIEPEAOMBI, (POPMHUPYIOIIIH-
ecgd B 30HaX, YAAaA€HHBIX OT TOYKH yaapa,
BCAECTBUE IIepepaclIpeieAeHUsT MeXaHUIeCKOU
SHEPruy BHYTPHU KOCTHBIX CTPYKTYpP depemna [2].
Takme KaaccHYecKHe MeTOObl AUAarHOCTHUKH de-
PEIHO-MO3IOBBIX TPaBM, KaK peHTreHorpadud,
06AaIaIoT pAOOM OTPAHUYEHUH, Cpeau KOTOPBIX
HU3Kad paspeuaonas CI0COOHOCTb, HEBO3-
MOXKHOCTB IIOCTPOEHUS TPEXMEPHOH MOOEAH U
TPYAHOCTHU B mudepeHIIanuy UCTUHHBIX IIe-
PEAOMOB OT IIIBOB depela, apTedakKTOB HAH CO-
CymuCTBIX Gopo3nd [3, 4]. B oramume ot 3TOrO,
KoMmmsioTepHas Tomorpadusa (KT) obecieuniBaeT
BBICOKYIO [JETAaAM3alHI0 KOCTHBIX CTPYKTYpP U
SABASIETCS «30A0TBIM CTaHAAPTOM» B AHATHOCTH-
Ke IIEPEAOMOB depera y >KHBBIX I[IaIlMeHTOB.
CoBpeMeHHEbIe MYABTHUCIIHPaAbHBIE KT-
uccaenoBanug (MCKT) no3BoAdOT IIOAyYaTh
H300paskeHus C TOAIITMHOM cpe3a ot 0,3 MM, 4TO
KPUTHYECKH BasKHO [IAS BHU3YaAHU3allUU TOHKHX
AVHEHHBIX IIEPEAOMOB.
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OxHuM M3 BasKHEUINIHX aCIeKTOB Cyaeo-
HO-MEAWIIMHCKOH MOHUATHOCTHKU SBASETCS TO4Y-
HOE OIIpeAeA€HHE TOYKH ITPUAOMKEHUS CHABI.
A 9TOTO HEOOXOAMM KOMIIAEKCHBIM aHaAu3
HaIllpaBAE€HUS M KOH(MUIypalluu IIepeaoMa, Xa-
pakTepa guacraza KOCTHBIX (pparMeHTOB U
BO3MOXKHOTO HAAUYUS MHKPOIIEPEAOMOB B 30HE
IepBUYHOIO BO3AeUCTBUS. AHHEHHBIE IIepeAo-
MBI CBOZIa deperna MOTYT OBITh KAACCHU(DHUIIUPO-
BaHbl KaK AOKaAbHble (KOHTAKTHBIE) MAW OTJa-
A€HHBIE (HeIpgMble), B 3aBHCHMOCTH OT MecTa
IIPHUAOXKEHHUS CHABI M MeXaHH3Ma TpaBMbI (pHC.
1).

OfHaKOo y >KUBBIX [AIIUEHTOB AUATHOCTU-
Ka OCAOXKHSIETCH HaAWYHEM MATKOTKAHHBIX H3-
MEHEHHH (reMaToMbl, OTEKH), KOTOpbIe MOTYT
MaCKHUpPOBaTh KOCTHBIE I[IOBPEKIEHUST HAU CO-
3/1aBaTh AOXKHBIE NUATHOCTUYECKHE IIPHU3HAKH,
U €IVHCTBEHHBIMH MeToJaMH Ha MOaHHBIA Mo-
MEHT, KOTOpPbIE II03BOASIOT OOBEKTUBHU3UPOBATD
CcyneOHO-MeIUITMHCKYIO OLIEHKY [IOBPEXKICHUY y
JKUBBIX AHI, IBAFGIOTCS METOIBI Ay4eBOH mua-
THOCTHMKH. HecMmoTpa Ha odueBHUIHBIE IIPEUMY-
mecrBa KT B AuarHocTrke IIepeAOMOB deperia,
BOTIpOC O ee 3(p(PEKTUBHOCTH B TOUYHON AOKAAU-
3aIUy TOYKH ITPUAOKEHUS CUABI IIPU AMHEUHBIX
mepeAoMax OCTaeTCsI HeNOCTATOYHO H3y4deH-
BbIM. CyIIlecTBYIOIIME HCCAENOBaHUS B OCHOB-
HOM (OKYCUPYIOTCS Ha OOINed [auarHOCTHKE
IepeAOMOB U HX KAACCU(PUKAIINY, YOAEAdsd
MEHBIIlE BHUMAaHHS [OeTaAdM, CBI3aHHBIM C
oIlpeleACHHEM MecTa ITPUAOKEHUS TPaBMHUPY-
IOILIETO BO3/eHcTBHA [2].

Ienp uccnemosanms.

Omnpeneaenne Bo3mozkHoctet KT u 3D-KT
B CyneOHO-MEOUIIMHCKON 9KCIEePTHU3E KUBBIX
AUIL IASL AETAAU3AIUN TOYKU [IPHUAOKEHUT CHABI
IIPU AOKAABHBIX AWHEHWHBIX IIepeaoMax cBoAa
geperna U ux guddepeHIIanuy OT 0TAaAEHHBIX
II€pPEAOMOB.

Marepuasibl 1 METOIEI.

B wuccaemoBanme BKaAIOYEHBI 43 caydad
AVHEHHBIX II€PEeAOMOB CBOJAa depera y KUBBIX
[AIleHTOB, HaIpaBA€HHBIX Ha  cynaebHo-
MEIUIIMHCKYIO JKCIIEPTH3y IIOCA€ IIepeHecE€H-
HOM YepertHO-MO3rOBOM TpPaBMbI Pa3AUYIHOIO
reresa ([ATII, mameHus c BBICOTBHI, KPUMHUHAAB-
HBIEe TpPAaBMbI, IIPOU3BOACTBEHHBIE U OBLITOBBIE
TPaBMBI).

Meroapl AUATHOCTHUKU:

1. MyasTHCIIHpasbHasl KOMIIbIOTEpHAad
ToMorpacdpusa (MCKT) — Toanmmza cpesa 0,3-1,0
MM, IIar peKoHcTpykKuuu 0,3 MMm.

2. 3D-peKOHCTPYKINA KOCTHBIX CTPYKTYP
A TOYHOM OILIEHKH HaIIPaBAECHUS W KOH(UIY-
pauym IiepeaoMa C HCIIOAB30BaHHEM MHHU-
MaABHOM TOAIIHMHEI Cpe3a.

3. AHaAu3 MSTKOTKAHHBIX ITOBPEXICHUH
(oTéKM, reMaTOMBI, CMEIIEHNS MITKUX TKaHel).
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MepenoMB Touke
NPUNOXXEHUA CUNbI

NoBepxXHOCTb

Puc. 1 (Fig. 1)
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Ba, 2025 T.).

Puc. 1. Cxemaq, a - BMA CBepXY, 6 — BUA HO YCAOBHOM Cpe3e B KOPOHAPHOMU NAOCKOCTH.

[Toka3aH KOMOWHHPOBAHHBIN IIEPEAOM CBOZA Yeperia, KOTOPBIM IIPeACTABASIET COOOM COdYeTaHHE AOKAABLHOTO
AVHEHHOTO (XKEATBIH) U OTIAACHHOTO AMHEHHOTO IIEPEAOMOB (3eAeHbIH). (MaarocTpanusa aBropa, H.A. Measene-

Fig. 1. Scheme. a -top view, b - view in a conventional section in the coronal plane.

The diagram shows a combined fracture of the cranial vault, which is a combination of a local linear fracture
(vellow) and a remote linear fracture (green). (Illustration by N.A. Medvedeva, 2025)

4. AHaau3 IOBPEXKIEHHUN T'OAOBHOTO MO3-
ra.

S. OuddepeHnimasbHasgd AUATHOCTHKA AO-
KaABHBIX U OTHAAEHHBIX IIEPEAOMOB Ha OCHOBE
cynebHO-MeTUITMHCKUX KPUTEPUEB.

[Ipy mocTynaeHHU NOanUeHTaM ITPOBOIU-
AaCh KOMIIBIOTEpPHAas ToMorpadHsd KoCcTeH depe-
IIa ¥ FOAOBHOTO MoO3ra. 3aada Ay4eBOI'O HCCAe-
[OBaHUS — BBIIBUTH OCTpPBIE IIOBPEXKIECHUS KO-
crei, a TakKe 000AOYEeUHbIE U ITapPEHXHUMATO3-
Hble BHYTPHMOS3IOBbIE reMaToMbl. [Iad IIOBTOP-
HOro aHaau3a HaHHBIX KT B 9A€KTpPOHHOM BHIE
IPUMEHSACS CTaHOAPTHBIA IIPOCMOTPILIUK C
dyHKIMEN co3maHua TPEXMEPHBIX H300pazKe-
HUM KOCTEH 4epera.

PesynabraTs.

Bo Bcex 43 caygasax (100%) 6v1a meTasu-
3UpPOBaH AMHEWHBIY IIepeAoOM CBoOZa deperna B
obaacTu AOGHOM U /UAU TEMEHHOM KOCTel, UTo U
ObIA0 B OaAbHeHIIeM OIIpeleAeHO KaK TOodKa
OpUAOKEeHUs CHUABL. B 31 cayuae (72%) Oblam
BBISIBACHBI OTJIaA€HHBbIE, KOHCTPYKIIMOHHBIE IIe-
PEAOMEBI C IIepexooM Ha OCHOBaHHe deperna. B
41 caygae (95%) Ha ocHoBanuu aaHHBIX KT u
3D-peKOHCTPYKIINU OBbIAH IIOAYYEHBI HOCTOBEP-
HbIe IIPHU3HAKHW TOYKH IIPUAOKEHHS CHABI B BH-
e cyOraseaAbHBIX TeMaToOM, MECTHOTO OTeKa
MSTKHX TKaHEeH, 3MHUAYyPaABHBIX I'eMaTOM B AO-

www.rejr.ru | REJR. 2025; 15(1):21-28

KaAu3allil AMHEWHOTO IlepeaoMa CBoAa deperia
U cybapaxHougasbHoro kpopousauguud (CAK) B
06AaCTH OTHAAEHHBIX IIePEeAOMOB. B 2 cayuasx
(4,6%) ompemeaeHHE TOYKHU HPUAOKEHUS CHABI
OBIAO 3aTPYAHEHO M3-32 CAOXKHON (POPMEI HIepe-
AOMa U PAaCIPOCTPAHEHHBIX  MSITKOTKAHHBIX
HU3MEHEHUMN.

Bo Bcex paccMmaTpuBaeMBIX CAyYasgX Mbl
HMEAN BO3MOXKHOCTb M HEOOXOOUMOCTH CO31a-
HUS TPEXMEPHBIX KOMIIBIOTE€PHO-
TOoMOrpaduiecKux nu300pakeHu, 6e3 KOTOPBIX
TOYHAs OILIEHKA HalIpaBAEHHS AVHUU IIEpeAOMa,
XapaKTEepPHUCTHK KpaeB U MIUPHHBI, pPaCIpo-
CTPaHEHHs Ha OCHOBaHHE deperna He IIpes-
CTaBASIAACH BO3MOXKHOMU (pHC. 2).

TpexmepHaa pexoHcTpykiug KT kocrei
geperia IMIPefoCTaBASeT HEOIEHHMBIE IIPEeHMYy-
mectBa. OHa M03BOASIET OEeTaAbBHO HCCAENOBATH
U3MEHEHUs KaK C Hapy>KHOM, TaK U C BHyTpPEH-
HeM MOBEPXHOCTH, YTO OCOOEHHO BAXKHO B KOH
TEeKCTe CyneOHO-MeIUIIMHCKON  OKCIIEPTHU3BI
KUBBIX Aull. OlleHKa BHYTpPEeHHEH IIOBEPXHOCTH
geperia II03BOASET YTOYHUTH TaKHe ocoOble Xa-
PaKTEepPUCTHKH IIepeAoMa, KaK X0 AUHUU Iiepe-
AOMAa IIO MO3TOBBIM IIOBEPXHOCTSIM OCHOBaHUS
geperia, KOTOpble Ha IAOCKOCTHBIX KT-cpesax
MOTYT OBITH OITHOOYHO MHTEPIPETUPOBAHBI HAU
IpoIyIleHk! (puc. 3, 4).
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Puc. 2 (Fig. 2)

Puc. 2. KT yepena, TpExmepHas PEKOHCTPYKLIUSA, A — BUA CBEPXY, 6 — BUA COOKY, B — BUA CMIEPEAM.
AUHEHHEIH IepeAOM CBoZA depena B 00AaCTH AOOHOI KOCTH (UepHbIE CTPEAKH).
Fig. 2. CT, skull, 3D reconstruction, a - top view, b - side view, c - front view.

Linear fracture of the cranial vault in the frontal bone area (black arrows).

[Ipyn aHaam3e HaAIINX HAHHBIX MbI CMOTAU
chopMyAHpPOBATE CAEAYIOIIHE BBIBOALI OTHOCH-
TEABHO AY4YE€BBIX I[IPHU3HAKOB IIPAMBIX M KOH-
CTPYKIIMOHHBIX I1€PEAOMOB.

Ay4eBble IPU3HAKU ITPSIMBIX IIEPEAOMOB:

1. uéTkag AOKaaW3allsd B TOYKe/30HE
IIPUAOXKEHHUS CHABI (Jallle BCETO B CBOJE Uepe-
na);

2. AUHEWHBIE HAW BJABAEHHBIE IIOBpeE-
XKOeHUus 0e3 3HAYUTEABHOTO PACXOXKIEHUS
¢parmMeHToB;

3. AOKaAbHBbIE SMUAYPAABHBIE TeMaTOMEI B
30HE TPaBMaTUIEeCKOr0 BO3IeUCTBY;

4. gyacTble KOHTY3HMOHHbBIE H3MEHEHUS IO-
AOBHOTO MO3ra U O0O0OAOYEK B IIOOAEIKAIIUX
TKaHIX.

Ay4deBble I[IPHU3HAKH KOHCTPYKIIMOHHBIX
(oTImaseHHBIX) I€PEAOMOB:

1. Aokaam3zaius B OTHAAEHHBIX 30HAX,
galie B OCHOBAaHHUU dYepelna, Ie IIPOHUCXOIUT
epepacrpeneAeHue SHEPTHUH yaapa;

2. paamasbHas HAW KOAbIleBas QopMa
nepeaoMa, OCOOEHHO MpPU TpaBMe 3aThIAOYHOMN
KOCTH;

3. MHOXKECTBEHHbIE AWHHH IIEPEAOMOB,
pacxonsanivecss OT MecTa IIPUAOKEHUS CHUABI;

4. cybapaxHouaarbHbIE KPOBOU3AUSHUS B
6a3aAbHBIX IIMCTEPHAX U KEAYA0YKAX MO3Ta;

S. AMKBOpesl U pa3pbIBbl COCYZOB OCHOBA-
HUS MOS3ra, COIIPOBOKIAOIIHECS HIIEeMUYeCKH-
MU [OBPEXIEHUSIMU.

[OuddepeHnimanusg OpIMbIX U HEIIPSIMBIX
[I€PEAOMOB UT'PaeT KPUTHYECKH BasKHYIO POAb B
CcyneOHO-MeIUITMHCKON SKCIIEPTH3E, ITOCKOABKY
II03BOASIET PEKOHCTPYHPOBATH MEXaHHU3M TpPaB-
MBI, IIOATBEPKAasd HWAU OIIpoBepras IIoKasaHUS
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[IOTepPIIEBIEero. BhIIBUTE HACHABCTBEHHBIN Xa-
paxTep IOBpeXIOEHUY (HaAIpuUMep, €CAH Ilepe-
AOM HE COOTBETCTBYET 3asIBAEHHOMY MEXaHU3MY
TpaBMbl). OIIpeneAuTs CTelleHb Bpeaa 3[0POBbBIO
B COOTBETCTBHH C [JEHCTBYIOIIUMH MEIHUITUH-
CKUMHU U CyAeOHBIMU KpurepuaMu. lIpumene-
aHue MCKT mo3BoasgerT 6oaee TOYHO BU3YyaAU3U-
poBaTh MeAKHe TPEILIVHBI, OIIpeNeAdTh HallpaB-
A€HUE pacCIpOoCTpaHEHHUd MeXaHHYeCKOH SHep-
TUH U OeTaAbHO HU3y4YaThb 30HBI IIOTEHIIMAABHOTO
HOBPEXKIEHUS COCYLOB U MATKUX TKaHel (TabA.
Nol).

OGcy:xaenue.

YepenHo-mo3roBaa TpaBma (UMT) aBager-
csl OMHOM M3 HauboAee PacCHIpPOCTPaHEHHBIX IIa-
TOAOTHH B CyneOHO-MEIUITMHCKON IIpaKTHKE.
CoraaCHO AUTEPATYPHBIM OaHHBLIM, Pa3AHYalOT
[Ba OCHOBHBIX Me€XaHH3Ma BO3HUKHOBEHUs IIe-
PEAOMOB: IIpsSIMble IIEPEAOMBI — BO3HHKAIOT B
MeCTe IIPUAOXKEHHSI CHABI H3-32 BBICOKOH AO-
KaAbHOM Harpysku. Hemnpsmeie IiepeaOMbl -
BO3HUKAIOT B OTHAAEHHBIX yYacTKaxX BCAEL
CTBUE PACIIPOCTPAHEHHUS yOAPHOU BOAHBI HAU
nepenady MeXaHHU4YeCKOH SHEpPryuH depe3 KOCTU
gepena [S, 6]. OgHOI U3 KAIOUEBBIX 3a7ad Ayde-
BOM [OUArHOCTUKM KUBBIX AHWI[ B HHTeEpecax
CAEIOCTBUA U CyAeOHO-MeIUITMHCKON 9KCIIEepPTH-
3bI IBASIETCS OIIPEIEACHIE MeXaHH3Ma TPaBMBbI,
4TO BaXKHO [Ad PEKOHCTPYKIIUH COOBITHH,
OLIEHKH CTEIeHU TSXKEeCTHU NoBpexnaeHuu. [Ipu
HEOOXOAUMOCTH BOCCTAHOBUTHL OHOMEXaHU3M
TpaBMbI KAIOYEBOM 3amaded Oas peHTreHoaora
ABAGETCS pasrpaHudYeHHe IIPAMBIX (B TOYKe
IIPUAOXKEHHUS CHABI) M HEIIPSMBIX IIEPEAOMOB
gepena [6, 7]. IIpsamble mepeaoOMbl UMEIOT YET-
KHE€ KOHTYPbI, AUHEWHBINA UAU BIABA€HHBIN Xa-

DOI: 10.21569/2222-7415-2025-15-1-21-28 25


http://www.rejr.ru/

RUSSIAN ELECTRONIC JOURNAL OF RADIOLOGY

Puc. 3. KT 4yepena, TpEXxmepHas PEKOHCTPYKLLUS.

a — Ha ypOBHe HMIKHETO Kpas XOJa AHMHEHHOTrO IlepeAoMa AOOHOI KOCTH BBIIIOAHSETCS yAaAeHHe H300pazke-
HHS BepXHeil 4acTu depemna; 0, B — Jasee BBIIIOAHSETCS aHAAM3 H300pakeHUs BHyTPEeHHel MOBEPXHOCTH OC-
HOBaHUs depena. B obaacTu AHa nepemHel YeperHoH SIMKH OIIPEAEASIeTCsI X0 AMHHH OTAAACHHOTO IIepeAoMa
(B — KpacHBIE CTPEAKH).

Fig. 3. CT, skull, 3D reconstruction.

a — at the level of the lower edge of the linear fracture of the frontal bone, the image of the upper part of the
skull is removed. b, ¢ — as the next step, the analysis of the image of the inner surface of the skull base is
performed. In the area of the anterior cranial fossa floor, the course of the distant fracture line is determined
(c — red arrows).

Puc. 4 (Fig. 4)

Puc. 4. KT 4yepena, KOCTHOE OKHO, 4, 6, B — AKCUAAbHbIW CPE3, T, A — KOPOHAPHbIA Cpes.

a — KOHTaKTHad ITOBEPXHOCTh U IIPSIMOY IIePEAOM AOOHO#M KOCTH (GeAblii 0Baa). 6, o — AMHHSA pPacIpoCTpaHe-
HHS OTHAACHHOTO IIepeAoMa Ha OCHOBAaHHE depela (KpacHas CTPEAKa). B, T — PACIIPOCTPAHEHHe IepeaoMa Ha
TEAO KAMHOBHUIHOM KOCTH (KEATBIH IIyHKTHD).

Fig. 4. CIT, skull, bone window, a, b, ¢ - axial section, d, e - coronal section.

a — contact surface and direct fracture of the frontal bone (white oval). b, e — line of distant fracture spread-
ing to the cranial base (red arrow). c, d — fracture spreading to the body of the sphenoid bone (yellow dashed
line).
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paxTep, ¥ MOTYT COIIPOBOXKAATHCS AOKaABHBIMU
SMUAYPAABHBIMH TeMaToMaMH. Hempsamble 1ie-
peAoMBbI (DOPMUPYIOTCS B OTAAAEHHBIX ydacTKax
geperia B pe3yAbTaTe Ilepefadd MeXaHH4YeCKOH
SHEPruy, 4acTo HMEIOT PaIUaAbHYIO HAW KOAb-
LIEBYIO CTPYKTYPY M COIIPOBOXKIAIOTCA THUIPO-
OUHaMHYECKUMU appekTamu. KT-
HCCAE€OBAHHE SBASETCS KAIOYEBBIM METOIOM
oad cyneOHO-MenauIUHCKOR skrcrepTusbl YMT,
II03BOASISI TOYHO AOKAAM30BaTh U AudepeHIIu-
poBaTh ME€XaHU3MbI TPaBMEI.

TPaBMBI U €T0 OCOOEHHOCTH.

B cyne6HO-MEOUIIMHCKOM IIpaKTHKE TO4Y-
HOE OIIPEIEACHHE TOYKH IIPHAOKEHUS CHUABI IIPU
AVHEHHBIX IIepeAoMax CBOJa 4deperla HMeeT pe-
HIaroliee 3HaYeHHEe A PEKOHCTPYKIIUH 00CTO-
ATEABCTB TPaBMbl U YCTAHOBAEHHS MeXaHH3Ma
€e BO3HUKHOBeHHs. OHAKO M3-3a IIPOTIKEH-
HOCTH U BapuabeAbHOCTH TaKHX IIEPEAOMOB
uaeHTU(PUKAIIHS MecTa yaapa MoXKeT ObITh 3a-
TpyAHeHa. TpaauIIMoHHbIE METOXbl BH3yaAHW3a-
IIUH TaKue, KakK peHTreHorpadus, obaamaroT

TaGAnna Nel. AY‘IeBBIe IIPH3HAKH IIPAMBIX H OTZAACHHBIX IIEPEAOMOB KocTel cBOOA

depemna.
IIpu3nHax [IpsiMble IEpEIOMBI HenpsiMble nepenoMsl
Jlokanu3anus B Touke/momany ynapa B oTnanéHHbIX 30HaX (OCHOBaHHUE
yepera)
®opma muHNY nepenioma  (JIuHelHas, BaBlIeHHAs PanuanbHas, KonbLeBas,
pa3BeTBIEHHAs

PacxoxJieHue KOCTHBIX MuHUMaJIbHOE

¢bparmMeHTOB

Yacto 3HAYHUTCIIEHOC,
MHOXXCCTBCHHBIC TPCIIUHBI

TpaBmaTtuyeckue
W3MEHEHHS 000JI049eK
rOJIOBHOT'O MO3ra

reMaTOMBI

JloxabHbIE AUy paIbHbIE

CybapaxHouanbHbIE
KPOBOH3JIMSIHUS, JINKBOPEs

YacTbIe OCIIOXKHEHUS

KonTy3uu Mo3ra B 30He ygapa

Pa3pbIBBEI COCY/I0B, HIIIEMUYECKUE

HOBPEXICHUs
CBs13b C MEXaHHU3MOM Tymnoit npeamer, najeHue Ha [lepenada sHEpruu OT yjaapa,
TpaBMBbI TBEPIYIO IOBEPXHOCTh s dexT KoHTpyapa

PesyabTaThl HCCAEIOBAHUS MIOATBEPIUAU
BBICOKYIO JUATHOCTHYeCKyIo eHHocTh KT u 3D-
KT mag mudpdpepeHImaiii AOKaAbHBIX U OTA-
AEHHBIX AMHEHHBIX II€PEAOMOB V KUBBIX ITaIlU-
eHTOoB. [loAydeHHBIE OaHHBIE COIIOCTABHUMBI C
KAQCCHYECKUMH CyAeOHO-MeIUITMHCKUMU IIpe-
CTaBACHHIMH O MeXaHH3Me dYepeIHbIX II0Bpe-
xneHu#t [8, 9, 10]. B oramume ot cymebGHO-
MEIUIIMHCKUX HCCAE€IOBAHUM, IIPOBOAUMEBIX Ha
TPYIIHOM MaTepHase, AHUArHOCTHKA AHMHEWHBIX
[I€PEAOMOB y 3IKUBBIX IIAIIMEHTOB OCAOXKHSETCS
OUHAMHUYECKHMH U3MEHEHUSIMH MATKHUX TKaHeld
U OTCyTCTBHEM BO3MOXKHOCTH ITPUMEHEHUS Ta-
HaATOAOTHYECKHUX MeTOHO0B. JTOo TpedyerT yuéra
MOIIOAHUTEABHBIX (DAKTOPOB: HAAWYHE IIOOKOXK-
HBIX TeMaTOM H UX pacIpelieAeHHe — II03BOASIET
YTOYHHUTE BO3MOXKHOE HalpaBaeHHe ynapa. Co-
OTHOLIIEHNE I[I€PEAOMOB C KAMHHUYECKUMH IIPO-
SIBAEHUSIMH (HEBPOAOTHYECKHMH CHMIITOMaMH)
— YKa3bIBaeT Ha BO3MOXKHOE BOBA€YEHHE MO3IO-
BBIX CTPYKTYpP. M3MeHeHHd B AHHaAMHUKE — OTEK
TKaHe¥ MOXKeT MAaCKUpOBaTh HAM, Hao00poT,
IOMYEePKUBATh AUHUIO Ilepeaoma Ha KT.

[IpakTHdeckoe IIpPUMEHEHHE I10AYYEeHHBIX
JAHHBIX MOXKET YAYYIIHTH KadecTBO CcyneOHO-
MEIUIIMHCKOMN 3KCIEPTU3bI, 0COOEHHO B CAydYa-
X KPUMHHAABHBIX TpPaBM, KOrga HeOoOXOIUMO
OIIPEeEeAVTh HaIlpaBA€HUE yaapa, WHCTPYMEHT
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OI'pPaHUYEHHOH 4YyBCTBUTEABHOCTBIO U CIIEILH-
(PUYHOCTLIO B BBIIBACHUH TOHKHUX AMHUH Iepe-
AOMOB M HUX XapaKTepHUCTHK. B mHTEpecax cy-
neOHO-MeUITMHCKON 3KCIIEPTU3bl JKUBBIX AHWIL
HeoOXoaAuMO HCIoAB30BaTh KT-uzobpazkeHus
[AST YCTAHOBACHUS MeXaHHU3Ma TPaBMbI, OLIEHKHU
€€ TSIXKEeCTH U PEKOHCTPYKIIUU COOBITHH.
Komnerorepuaa tomorpadua (KT) sape-
KOMeHIoBaAa cebsd KakK BBICOKOA((EKTHUBHBIHN
METO[ OUATHOCTUKH YepPEerTHO-MO3rOBBIX TpPaBM
OGaaromaps CIIOCOOHOCTH HIPENOCTABAATL Jie-
TaAbHBIEe H300pazKeHUs KOCTHBIX CTPYKTYP.
MyaAbTHCTIHpaAbHAsA KOMIIBIOTEpHAs TOMOTpa-
¢pusa (MCKT) c ToammHo# cpe3a MeHee 1 MM
II03BOASIET  IIOAYYaTh  BBICOKOKa4YECTBEHHBIE
u300pazKeHus, 4YT0 0COOEHHO BasKHO IIPU OLeH-
Keé TOHKHX AWHEHHBIX IIepeaoMoB. Kpowme Toro,
ucroab3oBanre 3D-peKoHCTPyKIUY Ha OCHOBE
KT-maHHBIX IIpefocTaBAsSeT BO3MOXKHOCTDL BCe-
CTOPOHHEY OIIeHKH XapaKTepa U IITPOTAKEHHO-
CTHU IIEpeAoMa, a TaK>Ke IIOTEHIIMAABHO IIOMOTa-
€T B OIIPENEACHUH TOYKH IIPHAOKEHUS CHUABIL.
Pazanmyenue mpsMBIX U HENPAMBIX IIepe-
AOMOB HUT'paeT KPHUTUYECKH BasKHYIO POAb B Cy-
neOHO-MeIUITMHCKON OKCIEepTH3e, II0CKOABKY
II03BOASIET PEKOHCTPYHPOBATH MEXaHHU3M TPaB-
MBI, IOATBEPIKAAS AU OIpOBepras oKa3aHHUs
IOTEPIIEeBIIETO. BBIABUTL HACHUABCTBEHHBIM Xa-
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paxTep IIOBpPeXIOEHUY (HaAIpuUMep, €CAH Ilepe-
AOM HE€ COOTBETCTBYET 3asIBAEHHOMY MEXaHU3MY
TpaBMbl). OIpeneAuTs CTelleHb Bpeaa 3[0POBbBIO
B COOTBETCTBHH C [JEHCTBYIOIIUMH MEIHUITUH-
CKUMHU U CyAeOHBIMH KPUTEPUIMU.

3akiodeHue.
Pasrpanudyenue mpsiMbIX U HEIIPSIMBIX II€-
peaoMoOB  TpebyeT KOMIIAEKCHOTO ITOAXOA,

BKAIOYAIOIIETO AaHaAMU3 Ay4YeBBIX I[IPHU3HAKOB,
MeXaHu3Ma TpPaBMbl U KAMHHYECKHUX JAHHBIX.
Hcrioan3oBaHue coBpeMeHHBIX MeTonmoB KT
3HAYHUTEABHO IIOBBIIIAET TOYHOCTDH JUATHOCTHUKU
U IIOMOTaeT 3KCIepTaM B (pOpMUPOBAHUU 060C-
HOBaHHBIX BBIBOJIOB B [EAOIIPOH3BOJACTBE Cy-
nebHoi srcnepTu3bl KUBBIX Aull. KT u 3D-KT
SABAFIOTCS BEICOKOMH(POPMATHUBHBIMH METOLAMHU
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IAST  CyIeOHO-MEIUIIMHCKON MHATHOCTHUKHU AU-
HEWHBIX IIEPEAOMOB Yy JKHUBBIX IIAI[HEHTOB.
MuddepeHiiualiyss AOKAABHBIX W OT/IaAEHHBIX
[IEPEAOMOB BO3MOXKHA 10 maHHbiM KT, HO Tpe-
Oyer ydera MSITKOTKAHBIX H3MEHEHUH. Pe3yab-
TaThl UCCAEIOBAHUS UMEIOT BBICOKYIO ITPAKTH-
YECKYI0 3HAYUMOCTb U MOTYT OBITH KCIIOAB30BA-
HBI B Cy[eOHOM MEIUIIMHE A PEKOHCTPYKIIHH
06CTOSATEALCTB TPABMEI.

Ucrounuk ¢duHaHCUPOBAHUSA U KOH-
¢IMKT UHTEPECOB.

ABTOpBI JAHHOM CTATHU ITOATBEPIHAH OT-
cyrcrBue (PHHAHCOBOM IIOAEPKKU KUCCAEI0BA-
HHUS ¥ KOH(AUKTA UHTEPECOB, O KOTOPBIX HEOD-
XOOUMO COOOIIUTE.
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