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CARBON-CARBON COMPOSITE NAIL FOR INTRAMEDULLARY
OSTEOSYNTHESIS IN RATS WITH EXPERIMENTAL OSTEOPOROSIS

O.A. Hryhorieva, Yu.Yu. Abrosimov, V.V. Chornyi
Zaporizhzhia State Medical University
Zaporizhzhia, Ukraine

Background. In Ukraine, there has recently been an increase in the number of limb
bone fractures among the population, in particular, due to increase in the number of elderly
people, which is associated with the development of age-related osteoporosis and fragility
of bones. Therefore, the use of artificial implants in traumatology is becoming increasingly
important. The search for new bioinert and biodegradable materials, that are capable of
providing rapid fracture consolidation and do not require repeated surgical intervention,
continues.

Objective. To elaborate a model for the research of using carbon-carbon composite
nail for intramedullary osteosynthesis in laboratory rats with fractures of femur and tibia in
norm and with experimental osteoporosis.

Methods. The work investigated the lower limbs of 6 groups of Wistar rats. The first
part of the study involved 4 groups of rats with modeled tibial fracture with subsequent
osteosynthesis in norm and with experimental osteoporosis. The second part of the research
included two groups of laboratory rats with modeled femur fracture. In both parts we used
metal injection needle, as well as carbon-carbon composite nail for osteosynthesis.

Results. All animals underwent surgery well, stepped on the injured limb. X-ray
examination after the osteosynthesis demonstrated satisfactory reposition of the fragments.
One month after modeled fracture in rats with experimental osteoporosis a violation of the
normal consolidation of the fracture was observed, especially in the group where carbon-
carbon composite nails were used for osteosynthesis. Further, until the 180" day after the
surgery there were no peculiarities, function of the limbs was restored, mainly without
expressed angular deformities.

Conclusion. The above mentioned model was successfully elaborated for the research
of using carbon-carbon composite nail for intramedullary osteosynthesis in laboratory rats
with fractures of femur and tibia in norm and with experimental osteoporosis.

OO0 HOMEHKJVIATYPU IPOMEHEBO-3AITACTKOBOI'O CYTJIOBY 3
orJjisiIOM HA IMOPIBHAJIBHY AHATOMIIO

O.A. I'purop’eBa, M.C. lllep6akoB, M.I'. Jle6equnens, A.O. Citaunbkuii, O.A. AnT
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3anopi3bKuil Aep>KaBHUM MEIUYHUN YHIBEPCUTET
M. 3anopixoks, Ykpaina

Kucth m0MHM BUKOHYE YHIKaNbHI (yHKUII opraHy mpaui. Lle cramo MOxIHBUM,
3aBIAKM pyXaM TIPOMEHEBOI KICTKM pPa30oM C KHCTIO, HABKOJIO MOB3JOBXKHBOI OCI
nepeamIiyys (mpoHaris Ta CymiHamis).

VY nopiBHUIBbHIN aHATOMII BUKOPUCTOBY€ETHCA TEPMIH «IEpEAIUIIYHO-3a1 AICTKOBUI
CyriaoO», MiJ SIKUM Mae€Tbcsl Ha yBa3l 3’€JHAHHA IMPOMEHEBOI 1 JIKTbOBOI KICTOK 3
OPOKCUMAIbHUM PSAOM KICTOK 3am’sICTKy. Y cydacHiii MixHapoaHili BeTepuHapHIN
AHATOMIYHIN TEPMIHOJIOTII OKPEMO PO3TISAIAIOTHCS AUCTATBHUNA MPOMEHEBO-3aIl’ ICTKOUM
CyrI00 Ta mepeauHo-3ain’ scTkoBuii — articulatio antebrachiocarpalis. Ocrauniii BKitouae
B ccOe art. radiocarpalis ta art. ulnocarpalis.

VY TBapuH, IepeaHs KiHI[IBKA SIKUX, K 1 3a/IHsI, BUKOHY€ TUTHKU (YHKIIIIO OMOPH Ta
noxkomortii (Hampukiaaa, B aMmdibii, penTuIiid, KOMUTHUX CCAaBI[B), MEPEAILIIUYS HE Ma€
3IaTHOCTI 10 oOepTaHHS HABKOJIO TOB3JOBXKHBOI OCi. B yTBOpeHHI mepearuiiyHo-
3am’ACTKOBOr0 Cyrio0y y HHUX OepyTh ydacThb OUCTalbHI KIHII SIK NMPOMEHEBOI TakK 1
JTIKTbOBOI KICTOK. Y CCaBLIB, KHCTh SIKMX 37100yJa (YHKIIIO 3aXBaTy Ta YTpUMaHHs
OpeIMETIB, BUHUKJIA HEOOXIHICTh 30UIbIIEHHS CTYNEHIB CBOOOAM BEPXHbBOI KIHIIBKH. Y
HUX 3MEHILYETHCS IOBXKUHA 1 JlaMeTp AUCTAIBHOIO KIHIIS JIKTbOBOI KICTKH, 1 BOHA BTpaydae
KOHTAKT 3 KICTKaMH 3aIl’SICTKY Ta MOBHICTIO BIAAUISIETHCS BiJ] HUX CYTJI000BUM TPUKYTHUM
JTUCKOM, BEpXiBKa SKOTO KPIMUTHCSA /IO IIUJIOMOAIOHOTO BIAPOCTKY JIIKTHOBOI KICTKH, a
OCHOBa — JI0 TIpoMeHeBoi. Llel auck po3auise MOPOXKHUHY MEPEAIUIIYHO-3a1l‘ ICTKOBOTO
cyrio0a Ha MPOMEHEBY 1 JIKThOBY YacTUHHU. B pesynbTaTi 1poro mnepeamiiyys HaOyBae
3IaTHOCTI JI0 MpOHAIli Ta CymiHaIli pa3oM ¢ KUCThIO. Taka Oy/oBa KICTOK Ta CYrjio0iB
CIIOCTEPITAETHCS y TPU3YHIB Ta IPUMATIB, 30KpeMa 1y JIFOJIUHU.

VY cyyacHUX MiIpyYHHKAX 3 aHATOMI JIFOJIMHU OKPEMO PO3TIISAAIOTHCS AUCTAIbHUIMA
IIPOMEHEBO-TIKTHOBHI Ta TPOMEHEBO-3aIl ICTKOBUH CyriioOu. B omucanHi mpoMeHeBo-
3amm’ICTKOBOTO  Cyrjo0a y PI3HUX aBTOPIB CIOCTEPIralOThCS MPOTUPIYYS  IIO0
kinacudikaii. binemricte aBropiB (Camin M.P., 2020; IIpusec M.I'., 1985; I'onoBanbkuit
A.C., 2010) BigHOCSATH HOTO JO CKJIATHOTO, 00 BiH YTBOPCHHWH YOTUPMA KICTKAMH -
MPOMEHEBOIO Ta TPbOMA MPOKCUMAJIBLHUMH KiCTKaMu 3am’sictka. [ aliBoponchkuit [.B.
(2016), HaBmaku, OMUCY€E MPOMEHEBO-3aIl’ ICTKOBUI CYTJI00 K MPOCTUM, 00 YOBHOMOA10HA,
MiBMICAIIEBA, TPUTPAaHHA KICTKM yTBOPIOIOTh CYIUIBHY CYIVIOOOBY  IOBEPXHIO
eninconoaioHoi Gopmu. B okpemMux JpKepenax el cyriod Ha3MBalOTh KOMILIEKCHUM, 00
BIH Mae€ Cyrjio0OBHI AMCK, XO4Ya OCTaHHIA HE AUINTH CYIJI000BY MOPOXKHUHY Ha JBa
MOBEpPXH, a € Oe3mocepeaHiM TMPOJOBXKEHHAM 3all‘ICTKOBOi CYIJI000BOI TOBEPXHI
IPOMEHEBOI KICTKU. ABTOPH JIEAKUX IMIIPYYHUKH, B3araii, yTPUMYIOThCS BiJl Kiacuikarii
poro cyrino0y (Kosemnikos B.I'., 2005; Chaurasia B.D., 2017 ).

JluctanbHUl TPOMEHEBO-TIKTHOBUN CYTiI00 OUIBLIICTH aBTOPIB PO3TISAAIOTH SIK
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YaCTHHY KOMIUIEKCY 3‘€JHaHb MDK KICTKAMHU TEPEAIUIiyds Ta ITHOPYIOTh CYIJIO0 MiX
TOJIOBKOIO JIIKTHOBOI KICTKH Ta BEPXHHOIO MOBEPXHEIO TUCKY, KU (PAKTUYHO € MIOCKUM
Cyriao00oM 3 BEpPTHKAJILHOIO BICCIO PyXiB. ABTOpH MiAPYYHHUKIB 3 KIIHIYHOT aHATOMIi Ta
opTomneail BKa3yloTh Ha Te€, 110 MOPOKHUHU IMPOMEHEBO-3aIl’ ICTKOBOTO Ta JUCTAIBHOIO
IPOMEHEBO-JTIIKTHBOIO CYIJIOOIB € 130JIbOBAaHUMHM OJHA Bia 0aHOI. IIpore oOuasa cyrnoOu
MaloTh CIIUJIbBHI aHATOMIYHI CTPYKTYPH, a caMme: BOJIOKHUCTHUI IIap KarcyJid, IPOMEHEBY
KICTKY, /1Bl CyIJI0OOOB1 MOBEPXHI SIKOi 3HAXOAAThCS MiJ KyToM 90 rpaayciB oJHa 10 OJHOI,
Cyrja000BUi TUCK, a IPU HAsIBHOCTI OTBOPY B HHOMY — 1 CIIUIbHY MOPOKHUHY. Y 3B’SI3KY 3
UM, Ta, BPaXOBYIOUH JaH1 MOPIBHAJILHOT aHATOMIi, BBRXKA€EMO 32 AOLLIbHE 3alPONIOHYBATH
posrasaaru articulatio radioulnaris distalis 1 articulatio radiocarpalis sik 1Bi yacTHHN OTHOTO
nepeaIuIyHo-3amsicTkoBoro  cyrimody - articulatio antebrachiocarpalis. Ileii cyrimob €
CKJIaIHUM 00 B HOro yTBOpPEHHI OEpyTh yd4acThb OuIbIIE OJIHIE] Mapu CyIrJI000BHUX
MIOBEPXOHB, Ta KOMIUIEKCHHUM - y 3B’SI3KY 3 HasSBHICTIO CIIUTBHOTO CYTJIOOOBOTO JWCKY, 1110
JUTATH TIOPO’KHUHY CYT100a Ha Bl KaMEpH - IPOMEHEBY Ta JIIKTHOBY.
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