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[aHa poboTa BMKOHaHa B paMkax KOMMJIEKCHOI Ha-
YKOBO-A0C/iAHOT po60oTn kKadenpu TonorpadivyHoi aHa-
TOMIl Ta onepaTuBHOI Xipyprii i CyaoBOi MeauuuHn Ta
MeOVYHOro npaBo3HaBCTBa ByKOBMHCLKOro Aepkas-
HOr0 MeAVYHOro YHiBEpCUTETY «3aKOHOMIPHOCTI Nnepu-
HaTanbHOI aHaToMii Ta embpioTonorpadii. BuaHauyeHHs
cTaTeBO-BiKOBUX ocobnmnBocTel 6ynosu i Tonorpado-
aHaTOMIYHMX B3AEMOBILHOLLIEHb OpPraHiB Ta CTPYKTYP
B OHTOreHesi NIoauHW», OEPXaBHUNA peecTpalinHnin
Ne0110U003078.

Betyn. CTpykTypHi ocobnmBocTi KicTok, o ¢dop-
MYIOTb CKeNneT NoAuHu, 0e3CyMHIBHO BMIMBAKOTb Ha
3aKOHOMIPHOCTI nepebiry npouecy ix pynHauii npu
TpaBMyBaHHi Tynumu npegmetamu. [eomeTpuyHa
dopma, 0cobAMBOCTI MiKPO- Ta MaKpPOCTPYKTYPU KiCTOK
i 3’eOgHaHHSA iX MiX cODOI0 Yy KiHEMaTUYHI KOMIeKcu,
®di3nyHi Ta PisioNoriyHi BNaCTUBOCTI KICTKOBOi TKAHUHN
— BCe Lie HeoOXxigHO BpaxoByBaTW B MPakTULL Cy4acHOI
CyOOBOi MEAUUMHM NpU PETPOCNEKTUBHOMY BiOHOB-
JIeHHi 06CTaBVH nogji.

Ocob6n1BO AaHi TBEPOXKEHHS BiAHOCATLCS A0 KiCTOK
HMXKHBOI KIHLBKM, NEpenoMmn sKnx OOCUTb 4acTo Tpa-
NASTECA B MPaKTULi CyA0BOI MeAWMUVHM BHACNIA0K
LOPOXHBO-TPAHCAOPTHUX NPUroA, nafiHHa 3 BUCOTU,
npPSMOI Aji Tynux TBepamx npeameTis, Npo Wo CBigyaTb
naHi cyjacHux gocnigHukis [1, 2, 3].

Baxnuneo y npoueci LoCiaXeHHs 4insgHOK nepeno-
MiB O@HUX KICTOK BPaxOByBaTW CTPYKTYPHi, MEXaHiyHi
Ta GioMexaHiyHi X BNacTUBOCTI Ansi 06’€KTUBHOIO Ta
0OrpyHTOBAHOr0 BUPILLEHHST €KCNEPTHUX 3aBAaHb, Ha
AKMX 0a3ylTbCH MiACYMKN CyA0BO-MEANYHUX ekcnep-
TN3, WO BIiAirpaloTb KNOYOBY POJb Y CAig4OMY NpoBa-
ID)KeHHi [4, 5, 6].

MeTa pocnipxeHHs. BUBYMTY CTPYKTYpHi ocobnn-
BOCTi JOBIMX KiCTOK HMXHbOI KiHLIBK/ 3 METOI0 BCTa-
HOBJIEHHS iX BMIMBY HA MexaHi3aMn GopMyBaHHS nepe-
JIOMIB LIMX KICTOK.

06’ekT i MeToam pocnipxeHHs. O0’eKkToM gaHoro
LOCNIOXEHHSA € CTPYKTYPHI 0COBMMBOCTI A0BrMX KiCTOK
HUXXHBOT KiHUiBKM. BCcboro 6yno gocnigkeHo 36 KicTok

i3 gingHKamm nepenomis: no 18 cTerHoBux Ta BEAMKO-
rOMIJIKOBUX KICTOK. MeTOoaO0oM MOPIBHANBLHOIO aHanidy
BW3HAYEHO OCHOBHI CTPYKTYPHO-(YHKLIOHaNbHI OCO-
ONMBOCTI CTErHOBOI i BENMKOi FOMINIKOBOI KiCTOK, LLO
YNHATb 3HAYHWUIA BMIMB HA OCHOBHI 32KOHOMIPHOCTI Y
npoLeci ix pyrHauii.

PesynbraT gocnigkeHb Ta iX 0OroeopeHHs. Y
MaKpPOCTPYKTYpPi OOBIrMX TPyOYaCTUX KiCTKax BUAINSAIOTb
[Ba OCHOBHWX Pi3HOBUAW KiICTKOBOI TKAHUHW — KOMMaK-
THY i rybyacTty. DisnyHi HaBaHTaXEHHS, B OCHOBHOMY,
npuiiMae KoMnakTHa KicTKkoBa TkaHuHa. BoHa nobyno-
BaHa i3 TOHKUX KiCTKOBMX MNIACTUHOK (namen), ki LWinb-
HO yKNiafeHi y BU3HA4YEeHOMY NOPSAOKY, WO 3MIHIOETLCS
3aN1eXHO Bif, BigAiny KiCTku i 3’€AHaHi Mixk CO6010 MyKO-
iHOO PEYOBMHOIO.

KicTkoBi namenn ¢GopmyloTb KonareHOBi BOJSIOKHA,
L0 MatoTb Pi3HY OpiEHTaLItO yKnaakn. B KoxHin nameni,
3a3Buyan, NepeBaxae OAMH HaMNPSMOK apMyBaHHSA. B
CYMDKHUX namMenax uj HanpsMky MOXyTb OyTU B3aEMHO
OpPTOroHasbHUMK abo KYT MK HUMU MOXE 3MiHIOBaTU-
CS1 MOCTYMNOBO.

B ry6yacTiil KiCTKOBIlA TKAHWHi laMenun yTBOPIOKOTb
CiTYaCTy NPOCTOPOBO-OPraHi3oBaHy MOPUCTY KOH-
CTpykujto. 3anexHo Big, 6ynosu ii Tpabekyn BUAINSIOTbL
TpybyacTy, 6ankonoaioHy, HUTKONOAIOHY, NnacTUHYacC-
TY i TOHKOMAACTUHYACTY TUMM CAOHTIO3U. MpocTopn Mix
Tpabekynamu 3anoBHEHI KPOB’tO, YEPBOHUM i XXOBTUM
KiCTKOBMM MO3KOM, HEPBOBMMU BOJIOKHAMU, CyAMHa-
MU, KNITUHAMW | MiXXKITITUHHOIO PIANHOIO.

Y CTPYKTYypi CTErHOBOI i BENMKOI FOMINIKOBOI KiCTOK
KOMMaKTHa pe4yoBrHA, B OCHOBHOMY, YTBOPIOE ix aiadi-
3K, arybyacTta — enidiau.

B piadisi umx TpybyacTMx KICTOK Ha MOMepeyHmnx
po3pisax BUAINAIOTb TPU OCHOBHUX LLUAPW — 30BHILLHIN
i BHYTPILLHIN, WO nobyaoBaHi i3 3arasnbHUX namen, i ce-
PenHIN — WO CKIaga€eTbCs i3 OCTEOHIB.

OcTeoHn — ue BaraTowapoBi UMAIHOPUYHI CTPYK-
TYPHI efleMeHTn, BCepeauHi KOXHOro 3 SKMX 3Ha-
XOOANTbCA KPOBOHOCHA CyAuHA. 3’€OQHaHHsA namen B
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MoMNepeyHoMy HanpsiMKy (AOPOXHbO-TPAHCMOPTHA npuroaa, npsmMa
Oig Tynoro npegmeta) Ao ix nonepeyHoi oci, po3BnBaeTbCs gedopma-
Lis BUTMHY i3 GOPMYBaHHAM BUMYKIIOCTI KICTKM Ha NPOTUNEXHOMY OOLij
Bifl MicLs NpMKNagaHHsa cunn. Y uboMy MiCLi (30Ha po3TarHeHHs) Binoy-
BalOTbCH PO3PMBU SlaMen Ta OCTEOHIB KOMMAKTHOI KiCTKOBOi TKaQHMHW i3
dopMyBaHHAM BiGHOCHO PiBHOT, 3iCTaBUMOI JliHiT nepenomMy, XBUNACTICTb
Ta 3ybyacTiCTb SKOi NMOCTYNOBO 306iNbLUYETLCA MO Mipi HABNVXEHHS [0
KICTKOBO-MO3KOBOrO KaHany.

Y Bunagkax Aji HaBaHTaXeHHs Nig, KyTOM A0 NO340BXHbOI BiCi KICTKU,
OCHOBHa NiHis nepenomy 6yae HabyBaTy KOCO-MOMNEPeyYHOro xapakTepy.

Y wmicui npuknagaHHa cunu GOPMYETLCHA BrHyTa MOBEPXHA KIiCTKM
(30Ha CTUCHEHHH), i3 GOpPMYyBaHHAM BUKPULLYBaHb, OCKOJIKIB Ta dpar-
MEHTIB KOMMAaKTW, MNO3L40BXHiX O04ATKOBUX TPIWMWH, B pe3ynbraTi Ail
OKPEeMMX LLapiB KiICTKM OAMH HA3YCTpPIY IHLIOMY (pUc.).

Mpw gii cunmn B3poBX oci TpybyacTux KicTok (y BMnagkax nagiHHs 3
BUCOTWN), HABAHTAXXEHHS raCUTbCH 3a PaxyHOK CTUCKaHHA Ta gedopmadii
Tpabekyn ryb4yacToi pevyoBuHM ix enidisdi. FKLL0 BOHO NepeBaxae Mexy
MiLHOCTIi KICTKOBOI TKaHUHN, HGOPMYIOTbCS BKOMOYEHI (BOWTI) nepenomu,
3a PaxyHOK BXOMXEHHS GinbLl MiLHOI KOMMNAKTHOI peyoBMHM aiadisis B
rybuacTty pevoBuHy enidizis. Mpu HAOAMIPHO CUNbHVX NO3O0BXHIX HaBaH-
TaXXEHHSIX MOXYTb YTBOPIOBATUCA NO3L0BXHI Ta KOCi nepenomu i giadisis
[OBrUX TPYOUHACTUX KICTOK HMXKHIX KiHLLiBOK.

o ) BucHoBku. BpaxyBaHHS CTPYKTYPHUX 0COBINBOCTEN OOBIMX KiCTOK
OCTEOHaX, & TAKOX OCTEOHIB | MPOMPK= " yy1y4b0i KiHLIBKM B NPaKTWL CYA0BOI MEANLIMHU € HEOOXIAHUM A5 0~
HWX Namen 3AJICHIOETLCA 3a A0NOMO-  croBIPHOrO BCTAHOB/EHHS MEXAHI3MY iX TPDABMYBaHHSI.

Ot 3B’A3Y1040I PEYOBUHM. MepcnekTyBM NopanbLUMX AOCAIAKEHb. [1epCnekTVBHUM Y AaHO-

Y npoueci aii Tynux TBepAanX Npef- My HanpsiMKy € BUBYEHHSI CTPYKTYPHUX 0COBIMBOCTEN Masioi roMifikoBOi
MeTiB Ha [OBri TpybyacTi KiCTKM Yy KICTKM Ta MOPIBHAHHS iX Y KOMMIEKCi 3 BEIMKOI FOMINIKOBOIO KiCTKOIO.

Puc. QinsHka nepenomy Tpy64acTtor

(cTerHoBoOI) KicTku: A — 30HA PO3TArHEH-
HS1; B — 30Ha CTUCHEHHS 30HU Nepenomy.
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CTPYKTYPHI OCOBJINBOCTI AOBMMX KICTOK HMXXHbOI KIHLUIBKU Y MPAKTULI CYOOBOI
MEAULUNHU

BauuHcbkuii B. T., OnbxoBcbkuii B. O., Tumuyk M. P., Manuwes B. B.

Pe3ome. Ha nigctasi aHanidy gaHnx HaykoBOI NiTepaTypu i BACHUX OOCIOXEHb PO3KPUTO CTPYKTYPHI Bnac-
TUBOCTI KiCTOK CKefneTa NIoANHN Mif, H4ac BMPILLEeHHSA Cy00BO-MeONYHNX eKCnepTHUX 3aBaaHb. MNokasaHa ix ponb B
Cy[0BO-MEAMYHIN NPaKkTULL NPy BCTAHOBJIEHHI Ta OOI'PYHTYBaHHI MexaHi3aMiB NepeniomiB JOBrMx KiCTOK HUXHBLOI
KiHLLIBKW.
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Pesiome. Ha ocHoBaHUM aHanmM3a AaHHbIX Hay4HOW nuTepaTypbl U COOCTBEHHbLIX MCCNenoBaHNn PacKpbIThl
CTPYKTYPHbIE CBOMCTBA KOCTEN CKENETa YenoBeka BO BPeEMS peLleHnst cyaebHO-MeaMLMHCKUX SKCMEPTHbIX 3a4ay.
lMokasaHa 1x posib B cyaebHO-MeaVLIMHCKOW NpakTUke Npu yCTaHOBAEHUN 1 0OOCHOBaHMN MEXAHNU3MOB Nepeno-
MOB OJIMHHbIX KOCTEM HUXHE KOHEYHOCTMU.
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Structural Peculiarities of Long Bones of the Lower Extremity in Forensic Medicine Practical Work

Bachynskyi V. T., Olkhovskyi V. O., Tymchuk M. R., Malyshev V. V.

Abstract. Structural properties of the human skeletal bones during solution of forensic-medical expert tasks
have been disclosed on the basis of the analysis of scientific literature findings and own research. Their role in
forensic-medical practical work to determine and substantiate the mechanisms of long bone fractures of the lower
extremities is indicated.

The objective of the research is to study structural peculiarities of long bones of the lower extremities with the
aim to find their influence upon the mechanisms of fracture formation of these bones.

The subject of the research is structural peculiarities of long bones of the lower extremities. 36 bones with
fractures have been examined: 18 femoral and 18 tibial bones. The main structural-functional peculiarities of the
femoral and tibial bones having a considerable influence upon the main regularities in destructive process have
been detected by means of the method of a comparative analysis.

Two main kinds of the osseous tissue are found in the macrostructure of long tubular bones: solid and spongy.
Physical impact is mainly received by the solid osseous tissue. It consists of thin osseous lamellas arranged in
a certain direction changed depending on a part of the bone and are connected together by means of mucoid
substance.

In the structure of the femoral and tibial bones the solid substance forms their diaphysis, and the spongy one —
their epiphysis.

Three main layers are found on the transverse sections in diaphysis of these bones: external and internal
consisting of general lamellas, and the middle layer consisting of osteons.

The effect of blunt hard subjects on the long tubular bones in a transverse direction (a road accident, direct
effect of a blunt subject) to their transverse axis results in bending with the formation of prominence on the opposite
side from the place where force was applied. In this place (tension zone) breaking of the lamellas and osteons are
found with the following formation of a relatively smooth comparable line of fracture, which waviness and porosity
increase gradually approaching to the medullary canal.

In case of the angle action to the longitudinal axis of the bone the main line of fracture will be of an oblique-
transverse character.

In the place where force was applied a concave bone surface is formed (compression zone) with the formation
of crumbling, pieces and fragments of the solid tissue resulting from the action of separate bone layers approaching
one another. In case force is applied along the axis of the tubular bones (falling from a height), load is slowed at
the expense of compression and deformation of trabecules of the spongy tissue of their epiphysis. If it is stronger
than hardness of the osseous tissue, impacted (driven-in) fractures are formed due to the penetration of harder
solid substance of diaphysis into the spongy substance of epiphysis. In case of extremely heavy longitudinal load,
longitudinal and oblique fractures of diaphysis of the long tubular bones of the lower extremities may occur.

Thus, consideration of structural peculiarities of long tubular bones of the lower extremities in practical work of
forensic medicine is essential for reliable detection of the mechanism of their injury.

The study of tibial structural peculiarities and their comparison in the complex with the femoral bone is rather
prospective.

Keywords: structural peculiarities, long bones, lower extremity, forensic medicine.
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