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MOP®OPYHKUMOHANbHAA MEPECTPOMKA KOCTHOW TKAHU
MNPV MEPUNMPOTE3HbLIX NMEPE/TOMAX B 30OHE BEAPEHHOIO KOMIMOHEHTA SHOOMPOTE3A

H.A. BaTneHos 1 C.K. Paxumos ' A.A. CTenaHos ‘, ]A. Opa3baes *

K.B. MaHekeHoBa 2 .K. Cmaiinosa 2

1PT M Ha MXB «Hay4yHo-uccnefoBaTelbCKuii MHCTUTYT TpaBMaToioruy n opTonegmn» MuHucTepcTsa
3paBooxpaHeHus Pecny6nunku KasaxcraH, r. Hyp-CyntaH, Pecny6nvka KasaxcTaH;
2HAO «MepauumnHckunii yHusepeuteT AcTaHax, T. Hyp-CynTaH, Pecny6nmka KasaxcTaH

(cc) BY4o0

MepunpoTesHbIe Nepenombl B 30He 6ePeHHOro KOMNOHEHTa Noc/e SHA0NPOTEe3NPOBaHNA Ta3o6eapeH-
HOro CycTaBa ABAATCSA OHON M3 NPUYMH BbINONHEHUS PEBU3MOHHBIX Onepaluii. SleueHue nauneHToB
C NMepunpoTe3HbIMK MepenomMamMu B 30He GeApeHHOro KOMMOHEHTa BCerga CBA3aHO CO MHOTMMU OC-
NOXKHEHUAMN U NOITOMY He TepseT CBOeii akTyanbHocTu. Llenb paboTbl — naTomopgonornyeckoe
uccnefoBaHme penapawmn KOCTHON TKaHW npeak TUBHbIX U3MEHEHWUA MATKUX TKaHeil BOKpYr nepunpo-
Te3HOro nepenoma nocne sHAONPOTe3npoBaHns. MaTepuanbl M MeTOAbl. MaTepuanom Ans naTomop-
(hONOrNYECKNX MCCNeA0BaHN NOCAY>KNUAN 16 (PparMeHTOB KOCTHOW TKaHWU 13 30HbI NepunpoTe3HOro
nepenoma, KaHana 6eApeHHON KOCTM, N3MEHEHHas CoeMHUTENbHAA TKaHb, NONyYeHHas Npu NoBTOp-
HbIX BMellaTeNbCTBax B 061aCTb NepUnpoTE3HOro nepenoMa npu PeBU3MOHHbLIX 3HAONPOTEe3npoBa-
HUAX. MaToMoponorMyeckne UccnefoBaHns 6UONTATOB KOCTHbLIX (DPAarMeHTOB U MATKUX TKaHeit
NPOW3BOANAUCH NoCcNe 06LLENPUHATOR TMCTONOrMYecKon 06paboTKM C U3rOTOBNEHUEM TUCTONOMNYe-
CKMX CPe30oB, TONLMHON 5—7MUKPOH, C NocneaytoLeil OKPacKoi reMaToOKCUAMHOM 1 3031HOM 1 Mo BaH
IM30Hy. Pe3ynbTaTbl. B pe3ynbTaTe NaTOMMCTONOMMYECKOrO MCCNefoBaHNs (pparMeHToB KOCTHOM
W MATKUX TKaHeil, N3bAThbIX U3 30Hbl NePENOMOB, GbiNn BbISIBNEHLI MOP(ONOrNYecKne NPU3HaKN CTpyK-
TYPHOIi lesopraHnsan i KOCTHO TKaHW B 30He Nepenoma:pasnnuHble BapaHTbl penapaimun KocTHoM
TKaHW, a Tak>Ke PeakTUBHbIE M3MEHEHUS BNNOTh [0 ULWIEMUN CO CTOPOHbLI OKPY>KatoLWNX MATKUX T Ka-
Heil. Habnoganucb Npu3Hakn NoBPEedXKAEHUS KaHablieB, NaKyH, TPa6eKyn 1 BHYTPMKOCTHbIX BeTBeil
NUTalLWmnx apTepuit. Penapayus KOCTHO TKaHW B 30He NepUnpoTe3HbIX NepeNoMoB 0CYyLLecTBAANACH
Kak 3a CYeT NPsAMOro MHTpaMeM6paHHOTO OCTeoreHesa, Tak M NyTeM 3HXOHAPaNbHOro ocTeoreHesa
€ 06bI3BECTBNEHNEM HOBOOBPA30BAHHOTIO Xpsla. OTCYyTCTBME MHOTOSAEPHbLIX OCTEOKNacToB B UCC/e-
[0BaHHbIX HAMU KOCTHbIX TKaHsAX, N0-BUAMMOMY, CBS3aHO C TeM, YTO B 30He nepenoMa passusaeTcs
He ()M3MONOrMYECKNiA, a NaTOoNOTMYECKUI OCTEO0NN3 C NPU3HAKaMM uwemMun. BbIBOA. Pe3ynbTaThl npo-
BEfleHHbIX HaMU NaTOrMCTONOTMYECKNX WUCCNef0BaHUA CBUAETENbCTBYIOT, YTO K MOMEHTY peBusn-
OHHOTO 3HAOMPOTE3NPOBAHNA B 30HE NepenomMoB 6efpeHHON KOCTW, pasBuBalo TCs MOPhONoruyeckme
NpU3HaKU 3aMef/IeHns penapaTWBHOIO OCTeoreHe3a cpasBMTeM NaTOoN0rMUYeCKOi (PYHKLMOHANLHON
nepecTPONKM KOCTHON TKaHU M peakTUBHOrO BOCMaNeHns BNAOTb [0 MUKPOULWEMUA B KOCTH 1, KO-
HEUHO, B OKPY>KAtOLNX MATKUX T KaHAX.

KntoueBble Cnoea: MepUNpoOTE3HbIA Nepenom; 6uonTaThl; penapaymns; oCTeOKNacTbl;
0CTE0/N3; ULLEMUS.

KOH(pNUKT MHTepecOB: aBTOPbl 3aABAAKOT 06 OTCYTCTBUM KOH(INKTA MHTEPECOB.
MCTOYHUK DUHAHCUPOBAHWUSA: WUCCNeA0BaHME HE UMENO CMIOHCOPCKON NoafepXKu.

KAK LUNTUPOBATb: batneHos H.A., Paxumos C.K., CtenaHoB A.A., Opasbaes [.A., MaHe-
keHoBa K.B., CmaiinoBa .K. MoptodyHKUMOHaNbHaA NepecTpoiika KOCTHOW TKaHW npu nepu-
NPOTE3HbIX Nepenomax B 30He G6ePEHHOr0 KOMMOHEHTA 3HAONPOTE3a. BeCTHMK TpaBmMaTonorum
n opToneauu um. H.H. Mpuoposa. 2020;27(2):24-29. doi: https://doi.org/10.17816/vto202027224-29

MORPHOFUNCTIONAL REMODELING OF BONE TISSUE DURING PERIPROTHERIC
FRACTURES IN THE FEMORAL COMPONENT

N. D. Batpenov , S.K. Rakhimov w2 A.A. Stepanov ', D.A. Orasbaev
K.B. Manekenova 2, G.K. Smailova 2

1Scientific Research Institute of Traumatology and Orthopedics, Nur-Sultan, Republic of Kazakhstan;
department of Pathological Anatomy non-commercial joint-stock company “Astana medical university”,
Nur-Sultan, Republic of Kazakhstan

Periprosthetic fractures in the area of thefemoral component after hip replacement are one of the reasons
for performing revision surgery. The treatment is always associated with many complications and therefore
does not lose its relevance. The aim ofour research was apathomorphological study ofbone tissue repair and
reactive changes in the soft tissues around theperiprostheticfracture after arthroplasty. The research results
willpredict the long-term outcome and stability ofthe revision endoprosthesis. Materials and methods. The
materialsfor pathomorphological studies were biopsy, (11 — periprostheticfractures in the zone ofthefemo-
ral component, 5 —from the hipjoint), fragments ofbone tissuefrom the zone oftheperiprostheticfracture,
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femoral canal, altered connective tissue obtained by repeated interventions in the area of periprosthetic
fracture, and revision endoprosthetics. Pathomorphological studies of biopsy specimens of bone fragments
and soft tissues were carried out after conventional histological processing with the production of histologi-
cal sections, 5—7 um thick, followed by staining with hematoxylin and eosin and according to Van Gieson.

Results. Morphological signs of structural disorganization of bone tissue in the fracture zone were revealed
after fragments of bone and soft tissues were removed from the fracture zone; various options for repair of
bone tissue were investigated, as well as reactive changes up to ischemia from the surrounding soft tissues
were observed. Signs of damage fo the tubules, lacunae and trabeculae, and with them the intraosseous
branches of the supplying artery were noticed. Bone tissue repair in the area of periprosthetic fractures was
carried out in various ways: due to activation of osteoblasts, through endesmal osteogenesis (from preexisting
fibrous structures), endochondral osteogenesis (from provisional corns), as well as mixed osteogenesis from
complexes of bone—cartilaginous tissue. Slowing of osteogenesis was the reason for the formation of apposi-

tional gluing lines in bone trabeculae, which are considered as a morphological sign of delayed osteogenesis.

The absence of multinucleated osteoclasts in the bone tissues we studied is apparently due to the fact that
pathological osteolysis with signs of ischemia does not develop in the fracture zone. Conclusion. The results
of our histopathological studies indicate that by the time of revision endoprosthetics in the area of femoral
[fractures, morphological signs of a slowdown in reparative osteogenesis develop with the pathological func-

tional remodeling of bone tissue and microischemia in the bone and, of course, in the surrounding soft tissues.
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BBEJEHHUE

Axmyanvhocms. 110 JaHHBIM 3apyOSXKHBIX aBTOPOB
[2, 7, 8—14] mepuripoTe3HBIe MEPeIOMBl TPH SHIO-
MPOTC3UPOBAHNUH COCTABISTIOT oT 2,8 mo 46 %. Hamn
OTMEUECHO, UTO «IIO3IHUC» MICPUIIPOTEIHEBIC MIEPEIOMEL
BO3HHKAIOT B CPOKH OT 2 Mecsties 1o 11 meT mocie ore-
parmu. IleputipoTe3Hbie TIepesioMbl — 3TO pa3pymiecHue
KOCTH B 30HE KOMIIOHEHTOB SHIOIIPOTE3a, BO3HWKA-
0Iee WHTPAOTICPAITMOHHO MW B JII000E BpeMsl TIOCIE
3aMemeHns cycrapa. IIpobiaemMa MmocTTpaBMaTHIECKOM
pereHepaliiy KOCTHOM TKaHU MproOpeTacT 0coboe 3Ha-
9EeHHWE B CBSI3W € POCTOM JIOKAIBHBIX BOOPYXKEHHBIX
KOH(JIMKTOB, TEPPOPHU3Ma, TEXHOTCHHHBIX KaTacTpod
", Hapsmy ¢ GyHAAMEHTAIBPHBIM HAYIHBIM MHTEPECOM,
AMEET COIMMATBbHO-3KOHOMHUIECKYIO aKTYyaJIbHOCTb,
CBSI3AaHHYI0 C HEOOXOMMMOCTBIO METUITMHCKOW pea-
OWINTAITMY TIOCIIES SHIOIPOTE3UPOBAHMS, JTIATCIHHO-
ro u jpoporocrosmero JeueHus. IlenocTHRI aHamms
OCTEOTMCTOTCHE3A TIOCIIE TIEPUTIPOTE3HBIX TEPEIOMOB
W IPYTHX TIOBPEXACHUIM, TIONCK U 000CHOBAHHOE TIPH-
MEHCHUE CPENCTB, YITPABISIIONINX pereHeparnucii KocT-
HOM TKaHW, BO3MOXHH HAa OCHOBAHUW YTIYOJICHHBIX
3HAHWI OONINX 3aKOHOMEPHOCTEH TMCTOTEHERa, a TaK-
K€ PCAKTUBHBIX W3MECHCHWM KOCTHOW TKAHU B ITPO-
1ecce MOCTTpaBMAaTUUCCKON percHeparnuu. M3ydcHue
MMOCTTPABMATUUIECKOTO OCTEOTUCTOTCHE3a C TIO3MITHIA
CTPYKTYPHO! OpraHu3alluM TKAHCH IIPCHCTABIISICTCS
TEPCIICKTUBHBIM [IJIsT PENICHUsST psiaa 3a7a4 TPaBMaTo-
snoruu u oproneaud [1, 3—6]. Ha mam B3, BOmpoc
O CTPYKTYPHBIX U3MCHCHHUSIX MITKOH M KOCTHOM TKaHEH
B JIOXKE SHAOIPOTE3a M3YUYCHBI HEAOCTATOUHO, a JIH-
TEepaTypHBIE JAaHHHIE, HAa CETOMHSINITHWUM JEHb, HOCST
(bparMeHTApHBIN XapaKTep.

Ileavro Halieii pabOTHL SIBWIOCH IIATOMOPdOIoruye-
CKOE MCCIETOBAHUE peltapaliii KOCTHOM TKaHU 1 peak-
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THUBHBIX U3MECHEHUN MSITKUX TKAHEH BOKPYT ICPUIIPO-
TE3HOTO TEPEIOMa MOCIC AHACTIPOTCIUPOBAH TS

MATEPHUAJIBI 1 METO/IbI

MarepuasioM 1Jig  1TaTOMOPQOIOTHIECKHUX HC-
CACMOBAHMM MOCayXkuan 16 ¢GparMecHTOB KOCTHOM
TKAaHW W3 30HBI TIEPUTIPOTE3HOTO TIepeIoMa, KaHa-
Jla OefIPeHHOM KOCTH, M3MEHEHHAsT COCTMHUTEIbHAS
TKaHb, MMOJTYYCHHBIC MPHU TTOBTOPHHIX BMEIATEIHCTBAX
B 00JACTh TIEPUIIPOTE3HOTO IEPeIoMa, PEBU3NOH-
HHIX sHAonpoTe3uposanusx. IlatoMmopdonoruue-
CKHE MCCIEIOBAHNS OUOTITATOB KOCTHRIX (PParMEHTOB
¥ MSITKUX TKaHEH, TIPOUBBOIMIN TIOCIE OOMEITPUHS-
TOW THCTOJIOTUYECKONM 00pabOTKM ¢ M3TOTORJICHUEM
TUCTOJIOTHUCCKUAX CPE30B, TONMIUHOW 5—7 MHKpOH
C IOCHSAYIOMCH OKPACKOU IEMAaTOKCUIWMHOM U 303M-
HoMm u o Ban I'mzony.

PE3VIJIbTATDI

B pezyaprate marorucToNOrnIccKOro NCCICIOBAHUS
(bparMecHTOB KOCTHOM M MSITKMX TKAHEH, U3BSITHIX W3
30HH TIEPEJIOMOB, OBUIM BBISIBJICHB MOpdoiaorundeckme
NPU3HAKYU CTPYKTYPHOU IEC30PTaHU3AIAN KOCTHOU TKa-
HU B 30HE MEPEJIOMA, PA3IMIHBIC BAPAAHTEI PEIIApaiin
KOCTHOW TKaHW, 4 TAKXKC PCAKTUBHBIC U3MCHCHUS CO
CTOPOHBI OKPYXAIONINX MATKUX TKaHeih. CTpyKTypHas
JME30PTaHU3aIns KOCTHOW TKAHU MPOSIBISIIACE B HEMO-
CTaTOYHOW MUHEPAIU3AIUUA KOCTHOW TKAHU, B IECTPYK-
MY KOCTHHIX OAJIOK ¢ PA3BUTHEM OYarOBHIX TIPU3HAKOB
ocreonmuza. Tak, Ha ¢GoHE TIPU3HAKOR HEPABHOMEPHO
BBIPAKECHHOTO OTEKA, MOJHOKPOBUS U PA3BOJIOKHEHUS
OCHOBHOTO BEMICCTBA BBISIBISUIACH IPU3HAKUA JECTPYK-
MY KOCTHOW TKaHW ¢ 0Opa3OBaHUEM OYATOBHIX CKO-
IDICHWM MENTKUX (PparMEeHTOR pa3pyIICHHBIX KOCTHBIX
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Puc. 1. JeCTpyKTUBHblE U3MEHEHUS KOCTHOM TKaHW B 30HE NepUNPOTE3HbIX NEPeloMoB 6epeHHOr0 KOMMOHEHTA: a — paspyLUeHHbIe
KOCTHble Ga/IKi C 04aroBbIMU CKOMIEHUSMU MEJIKUX KOCTHBIX 0G/IOMKOB; b — MasyLLUHbIA 0CTE0U3 B 30HE OCCUMUKALIMM XPSALLEBO

TKaHW. OKpacka reMatoKCU/IMHOM U 303UHOM. YBen, X 160

Fig. 1. Destructive changes in periprosthetic fractures bone tissue ofthe femoral component: a— destroyed bone beams with focal accumulations
of small bone fragments; b — axillary osteolysis in cartilage ossification fabrics. Staining with hematoxylin and eosin. Magnification x 160

6anok (puc. 1, a) 1 nasywwHoOro octeonmsa ¢ obpaso-
BaHWEM MOJIOCTEN C HEPOBHLIMU KOHTYpaMun B TOJILLE
KOCTHOW TKaHm (puc. 1, b).

MMcTonornyeckas KapTuHa penapaTyBHbIX NPOLLECCOB
MMena HepaBHOMEPHO BbIPaXKeHHbIA U HeOHOPOAHbII
xapakTep. B wuccnegyembix npenapatax BbISBASN pas-
NNYHbIE NYTW OCTeoreHesa. B o6nacTu nepenoma Habsto-
Jany Npr3HalOT OCTeoreHesa Ha (hoHe NpeAcyLLEeCTBYHO-
LLeid XpALLeBoi M030/1, chopMUPOBaBLLECS B 061aCTU
nepenomMa. Mpu 3TOM OTMEYaIMCh IB/IEHWS TMNepniasnm
XPALLEBOIA TKaHW C HEPaBHOMEPHLIM 00bI3BECTB/IEHUEM
OTEe/bHbIX KOMMJIEKCOB XPSLLEBLIX K/IETOK.

HoBoo6pa3oBaHWe KOCTHOW TKaHU Habnoganu Tak-
e 1 BOOMb CTEHKM MEPUNPOTE3HOro KaHana. CTeHka

Puc. 2. PenapaTuBHble W3MEHEHMSI KOCTHOW TKaHW B 30HEe ne-
PUMPOTE3HbIX MEPeNoMOoB 6GefpeHHOr0 KOMMOHeHTa. 30Ha gop-
MVPOBaHNSA HE3PENoil KOCTHON TKaHW C npeobnafaHueM pbix-
N0-BOSIOKHUCTON MEXYTOYHOW TKaHW, COAEPXKalleil MHOXECTBO
3aMyCTeBLUMX TOHKOCTEHHBIX COCYf0B. OKpacka reMaToKCUIMHOM
1 3031MHOM. YBen, X 100

Fig. 2. Reparative changes in periprosthetic fractures bone tissue
of the femoral component. The zone of formation of immature
bone tissue with a predominance of loosely fibrous interstitial
tissue containing many neglected thin-walled vessels. Staining with
hematoxylin and eosin. Magnification x 100
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MepunpoTe3HOro KaHana 6blna nNpescTaBieHa KeTou-
HO-BONIOKHUCTO TKaHbH0. BO BHYTPEHHEM C/l0e CTEHKM
KaHana (opmupytoTcs rpy60BONOKHUCTbIE KOCTHbIE
CTPYKTYpbl, KOTOpble, MO Mepe CO3peBaHus, mpopac-
TaloT BHU3 B BMUAE HOBOO6GPa30BaHHbIX KOCTHbLIX Gaok.
B 30Hax hopMMpOBaHUA HE3PENOW KOCTHOM TKaHU Bbl-
ABNANN NpeobnafaHne 0TeYHOro OCHOBHOIMO BELLECTBa,
MMEBLLEFO PbIX/10-BO/IOKHNCTOE CTPOEHME M COLEepXKa-
LLIEro MHOXECTBO 3aMnyCTeBLUNX TOHKOCTEHHbIX COCY0B
(puc. 2).

BmecTe ¢ TeM, B y4aCTKax, MOCTPOEHHbIX U3 3penbIX
KOCTHbIX 6asioK, BbISBASAN O4arn XOHAPOUAHON MeTa-
nnasny OCHOBHOTIO BELLECTBa, BOIOKHUCTOrO CTPOEHMS

(puc. 3).

Puc. 3. PenapaTuBHble M3MEHEHWS KOCTHOM TKaHW B 30HE Ne-
pUNPOTE3HbIX MEPENIOMOB 6eAPEHHOI0 KOMMOHEHTa: MeXay 3pe-
NbIMW KOCTHbIMK 6Gankamy y4acTOK XOHAPOUAHON MeTannasum
OCHOBHOIO BELLEeCTBa KOCTHOWM TKaHU, BOMIOKHUCTOIO CTPOEHMSA.
Okpacka no BaH 'm3oHy. YBen, x 160

Fig. 3. Reparative changes in periprosthetic fractures bone tissue
ofthe femoral component: between the mature bone trabeculae —
a section of chondroid metaplasia of bone tissue basic substance of
fibrous structure. Staining according to VVan Gieson. Magnification
x 160
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Puc. 4. PenapaTvBHble U3MEHEHUA KOCTHON TKaHW B 30He nepu-
NPOTE3HbIX MepenoMoB 6efpeHHOr0 KOMMOHEHTA: pa3pacTaHus
BOJIOKHWCTOW (h1OPO3HOIN TKaHW BOKPYT OCKOSIKOB KOCTHbIX 6a-
NoK. OKpacka reMaToKCUINHOM M 303MHOM. ¥YBen. X160

Fig. 4. Reparative changes in periprosthetic fractures bone tissue of
the femoral component: proliferation of fibrous tissue around the
fragments of the bone beams. Staining with hematoxylin and eosin.
Magnification x 160

Puc. 5. PenapaTuBHble W3MEHEHUS| KOCTHOW TKaHW B 30He
NepunpoTe3HbIX MNepesioMoB OefpeHHOl KOCTW: runepnna-
319 0CTe06/1aCTOB, PacnOIOKEHHbIX BLOAb (POPMUPYHOLLMXCA
KOCTHbIX Tpabekyn. OKpacka reMaTtoOKCUAMHOM W 303UHOM.
Ysen. *200

Fig. 5. Reparative changes in periprosthetic fractures bone tissue
of the femoral component: hyperplasia of osteoblasts located along
the forming bone trabeculae. Staining with hematoxylin and eosin.
Magnification x 200

MecTamy penapaTUBHbIE NpoLecchbl MPOABMS-
NUCb pas3pacTaHWAMWU BOJIOKHUCTOW (GUOPO3HOI
TKaHW BOKPYTr OCKO/JIKOB KOCTHbIX 6anok, no-
BUANMOMY, ANS NOCNeAYIOLLEr0 UCNOMb30BaHUS WX
KaK apmaTypHblii MaTepuan B KOCTe06pa3oBaHuMM
(puc. 4).

Ha rpaHuLe ¢ NpoBM30pPHOIA M030/bi0, BAOML POp-
MUPYIOLMXCS KOCTHbIX Tpabekyn, 06HapyXusanum ova-
rM rvnepnaasvMpoBaHHbIX 0CTe06/1acToB, OLHOrMO U3
NCTOYHMKOB OCTeoreHesa (puc. 5).

O[IHUM 13 NPOABEHWIA penapaTUBHbIX N3MEHEHWI
KOCTHOM TKaHW Oblnv SBNEHNS SHXOHAPaNbLHOW 0CCU-
thmkauuu (puc. 6).
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Puc. 6. PenapaTuBHble U3MEHEHNSA KOCTHOM TKaHW B 30He Me-
pVNpOTE3HbIX MEPesioMOB 6GefpeHHOM KOCTW: 3HXOHAPanbHas
occugmkayma. Okpacka TreMaToOKCUIMHOM U 303MHOM.
Yeen. x200

Fig. 6. Reparative changes in periprosthetic fractures bone tissue
of the femoral component: enchondral ossification. Staining with
hematoxylin and eosin. Magnification x 200

Puc. 7. PeakTVBHble M3MEHEHWS MSATKVX TKaHeid B 30He Mepunpo-
Te3HbIX NepeioMoB 6efPeHHON KOCTU. B TOMLLE MbILLIEYHON TKaHN:
BbIPXKEHHbI MEXYTOUHbIA OTEK, y4acTKW (hrubposa c HepaBHOMEP-
HO NMAOLMTAPHON MHAUABTPALMEA C NPUMECHIO TUCTVOLMTOB
1 neiikoumToB. OKpacka reMaToKCUIMHOM 1 303MHOM. YBen, X 100
Fig. 7. Reparative changes in periprosthetic fractures bone tissue of
the femoral component. In muscle tissues: pronounced interstitial
edema, areas of fibrosis with uneven lymphocytic infiltration mixed
with histiocytes and leukocytes. Staining with hematoxylin and
eosin. Magnification x 100

PeaKTVBHblE U3MEHEHUSI CO CTOPOHbI MArKMX TKa-
Hell XapaKTepu3oBa/MCb Pa3BUTUEM AUCTPONUECKMX
1 BOCNaNNTENbHbIX NPOLECCOB.

B MbILIEYHON TKaHU Habnogamch ABIEHNS Bblpa-
YKEHHOI0 MEXYTOYHOro OTeKa, yvacTku ubposa ¢ He-
pPaBHOMEPHOI NMMGOLMUTAPHOM NHMAbTPaLUE C NpK-
MECbI0 FMCTMOLMTOB 1 NlelikouuToB. OTMeYaINCh TakKe
ABNeHns (pnbposa n HUOBPMHOMAHOrO HabyxaHUs CTeH-
KU COCY[0B, a TaKXe BbIPKEHHbIX AUCTPOPUUECKMX
N3MEHEHUIA N HaByXaHMS MbILIEYHbIX KNETOK (puc. 7).

B XX1pOBOW TKaHW OMpeAensnncb Npu3Haku mnpo-
OYKTUBHOIO BOCMaNeHMsi CO CKOMMEHUSMU MaKpoda-
OB C KPYMHOW 3epHUCTOI LmTonnasmoii (puc. 8).
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Puc. 8. PeakTVBHbIE U3MEHEHUS MATKWNX TKaHel B 30He Nepunpo-
Te3HbIX MepenoMoB GefpeHHOW KOCTW: MPOAYKTMBHOE BOCMase-
HWe B XXMPOBOW TKaHW CO CKOMMEHUAMW MakKpogaroB ¢ KpynHoi
3epHUCTON LnTONMasMoi. OKpacka reMaTOKCUIMHOM 1 303UHOM.
YBen. *100

Fig. 8. Reparative changes in periprosthetic fractures bone tissue of
the femoral component: productive inflammation in adipose tissue
with clumps of macrophages with large granular cytoplasm. Staining
with hematoxylin and eosin. Magnification x 100

OBCYXOEHWE

Takum 06pa3om, B CBA3W C BbIK/HOYEHNEM MUKPO-
LMPKYNATOPHOIO pycna KOMNAaKTHOM KOCTU B 06/1aCTh
NepuUNpoTe3HbIX NepesioMoB 6e4peHHOro KOMMNOHEHTA
pa3BMBaKOTCA MOPJOSIOrMYECKe NPU3HAKKM 3aMenne-
HUS penapaTMBHOrO OCTeOreHe3a C pa3BMTUEM NaTo-
Nornmyeckoi PyHKLUNOHANbHO NepecTPOKN KOCTHOWA
TKaHW W PeaKTUBHOIO BOCManeHWs BNAOTb 40 MUKPO-
MWEMUN B KOHLAX OT/IOMKOB B 30He 0eApeHHOro
KOMMNOHeHTa. Penapauus KOCTHOW TKaHW B 30He ne-
PUMNPOTE3HbIX NEPEIOMOB OCYLLECTB/AMACh KaK 3a CUeT
[JecManbHOro (MHTpamembpaHHOro) OCTeoreHesa, Tak
M NyTem 3HXOHApPanbHOro ocTeoreHesa. OTCyTCTBUE
MHOTO051AePHbIX OCTEOKIACTOB B UCCNEL0BAaHHbIX HAMK
KOCTHbIX TKaHAX, NO-BUAUMOMY, CBA3aHO C TEM, YTO
B 30HE NepesiomMa pa3BuBatoTCs He h3MOMOTUYECKNA,
a NaTonoruyeckuii OCTEONU3 U ULLIEMMUA Ha KOHLax
OT/IOMKOB. Mbl cuUuTaem, 4YTO pasMepbl BbIK/HOYeE-
HUSA MUKPOMMPKY. LUTOPHOro pycna (Tpabekyn, nakyH,
KaHanbLeB) M 04YaroB WMLIEMWUYECKOro MOBPeXAeHus
Ha KOHLUax nepenoma TPY4AHO MpOCNeanTb U Henb3s
yTBEPXKAaTb, UYTO MMEIOTCA OYarn «aBacKyNAPHOCTU»
B 061acTi nepenioma KOCTU B 30He GeApeHHOro KOM-
MOHEHTa.

Pe3ynbTaTbl NPOBEAEHHbLIX HAMW MATOrUcToNOrnYe-
CKMX UCCNeA0BaHNIA CBMAETENLCTBYIOT, UTO K MOMEHTY
PEBM3NOHHOIO 3HAOMNPOTE3UPOBAHUA, B 30HE Mepe-
NOMOB 6eApPEHHOI KOCTK, pa3BUBatOTCA MOpPGOoruye-
CKWe MPU3HaKW 3amef/IeHNst penapaTMBHOr0 OCTeore-
He3a C pa3BMTMEM MATONOrMYECKON (hYHKLMOHAbHON
MepecTPOiiKM KOCTHOWM TKaHW W peakTUBHOrO BOCMa-
NEHNs B 30HE NepUNpPOTE3HOro NepesioMa U, KOHEYHO,
B OKPY>KaIOLMX MSAFKMX TKaHAX. MOXHO cumTaTb, 4To
pesy/nbTaTbl MOPJOMOrMUYECKUX OLEHOK natosioruye-
CKMX M3MEHEHN B MecTe nepesiomMa B 30He 6eipeHHOro

KOMMOHEHTa MO3BOMAKOT BbIABUHYTb MPEANON0oXeHUe
06 04aroBo-30Ha/lbHOM XapaKTepe MLLIEMUYECKOTrO Mo-
paXKeHUs KOCTW, YTO 06YCNOB/IEHO MPOCTPAHCTBEHHO-
BPEMEHHbIMU OCOBGEHHOCTAMW HapylueHus Tpabekyn,
NakyH W KaHanbleB OefpeHHbIM KOMMOHEHTOM. YTO,
B CBOIO O4epeflb, MOATBEPXKAAETCA MPU3HAKaMU OCTe-
0M3a U ULEMUU B 30He nepenoma. 34ecb MOXHO
cfenatb CCbIIKY M Ha uccnegosaHna Wang Yun Chao
et al. [15], KoTopble yKa3blBaN, YTO B KOHLAX OT/I0M-
KOB [/INTENIbHO COXPaHAKTCA NPU3HaKW nwemMmun. To
€CTb Mbl HALWAN TOMbKO eAUHCTBEHHYK paboTy, rae
MCCNefoBaHUA TaKXe MOATBEPXAAT aHr1Momoposo-
rMyeckme U3MeHeHNa B 30HE NepesiomMa KoCTu, pesynb-
TATOM KOTOpPbIX OblN10 BbISBMIEHWE MPU3HAKOB MLLIEMUN
M ocTeonn3a. YTo KacaeTcs KOCTHOMW TKaHW B 30HE ne-
pUNpPOTE3HOro Mepenoma, T0 MOXHO AymaTb 06 ovarax
MH(apKTa KOCTW B KOHLAX OT/IOMKOB, HaBepHO, 3TO
CBSI3aHO C npoLeccamu TpaBMbl, peBacKynsapusaLum.

BbIBO/bl

PenapaLns KOCTHOI TKaHW B 30HE MEPUMNPOTE3HbIX
MepesioMOB OCYLLECTBASAMACh KaK 3a CYET AeCMa/IbHOrOo
(MHTpameMbpaHHOr0) OCTeoreHes3a, Tak U MyTEM 3H-
XOHAPaNbHOro ocTeoreHesa. OTCYTCTBME MHOrosaep-
HbIX OCTEOK/aCTOB B MCC/MEA0BaHHbIX HaMu KOCTHbIX
TKaHsX, MO-BMAMMOMY, CBfI3aHO C TeM, YTO B 30He
nepesioMa pas3BnBaeTcs He (DM3MON0rMYECKUNiA, a NaTo-
NOTUYECKNIA OCTEO/N3 C NPU3HAKAMU ULLIEMUN.

Pe3ynbTaTbl NPOBEAEHHBLIX HAMW MATOrMCTONOrMYe-
CKMX UCCNef0BaHUA CBUAETENLCTBYIOT, UTO K MOMEHTY
PEBM3VMOHHOIO 3HAOMNPOTE3NPOBAHMA B 30HE Nepeno-
MOB 6eApPEHHOI KOCTM pa3BMBatOTCA MOPQON0Ornyeckme
NPU3HaKyM 3aMeAfieHNs penapaTUBHOrO 0CTeoreHesa
C pa3BUTMEM NMaTONOTMYECKON PYHKLMOHaNbHON nepe-
CTPOWKM KOCTHOWM TKaHW W PeakTMBHOr0 BOCMNaNeHus
BM/1I0Tb 40 M1 KPOW LLCM M B KOHL,AX MepesioMa KocTu u,
KOHEYHO, B OKPY>KaOLLMX MArKUX TKaHSX.

NNTEPATYPA [REFERENCES]

1 KopbITknH A.A., 3nb MygHn FO.M., Kosangos K.A., Hosu-
koBa A.C., benoycos B.FO. Pe3ynbrathl nevyeHns naumMeHToB
C MepunpoTe3HbIMW MepenoMaMn GegpeHHON KocTu nocne
3HJONPOTE3NPOBaHMA Ta300efpeHHOro cycraea. TpaBmaTo-
norusi n opToneaus Poccun. 2018;24(3):34-44. [Korytkin AA,
El Mudni YuM, Kovaldov KA, Novikova YaS, Belousov BYu.
Outcome of periprosthtic femoral fractures in hip arthroplasty.
Travmatologiva iortopediva Rossii. 2018;24(3):34-44. (In Russ.)]
https://doi.org/10.21823/2311-2905-2018-24-3-34-44.

2. Martseituyk L.B., Kapnos W.H., OmenbsiHeHko H.M., Oe-
Hucos-Hukonbcknii KO.W., JopoxuH A.W., MupoHos C.IM.
CoBpeMeHHble BO3MOXHOCTM ONTMMMW3aLMW penapaTuBHOA
pereHepaLyin KOCLUOW TKaHU. BeCTHMK TpaBmMaTonornm 1 op-
Tonegun um. H.H. Mproposa. 2002;(4):85-88. [Matveichuk IV,
Karpov IN, Omel’yanenko NP, Denisov-Nikol’skii Yul,
Dorokhin Al, Mironov SP. Modern opportunities for optimiz-
ing the reparative regeneration of bone ttssue. Vestnik travma-
tologii i ortopedii im. NN . Priorova. 2002;(4):85-88. (In Russ.)]

3. MwuxaHoB B.A., lNonskoBa B.C., Konbinos B.A., Mxu-
TapsHE.E., Mewepskos K.H., bakaesa H.P., Lypbiru-
Ha E.W/. PenapaTvBHbIi rmcToreHe3 KOCTHOW TKaHW B ycC-
NOBKAX OTKPLITOrO Mnepenioma Avadusa LAMHHOW Tpy6yaToi
KOCTW Y KpbIC MPW UCMO/Mb30BaHMM npenapaTta «BuHgap».
CoBpeMeHHble MpobneMbl Hayku u o6pasoBaHus. 2015;(3):73.


https://doi.org/10.21823/2311-2905-2018-24-3-34-44

BecTHuk Tpasmarosioruv v opronenuu um. H.H. MNpuoposa. 2020, Ne 2

[Mikhanov VA, Polyakova VS, Kopylov VA, Mkhitaryan YY, Vestnik travmatologii i ortopedii im. N.N. Priorova. 2019;(2):67-
Meshcheryakov KN, Bakaeva NR, Shurygina YI. Reparative 72. (In Russ.)] https://doi.org/10.17116 /vt0201902167.
histogenesis of bone tissue in an open shaft fractures of long 8. Ilusens .M., bepmornn K.A. Knaccupukanms mepurnpo-
bones in rats with preparations «Vinfar». Sovremennye prob- TE3HHIX TIEPEIOMOB GeMPEHHOM KOCTH (0630D JTUTEPATYPHI).
lemy nauki i obrazovaniya. 2015;(3):73. (In Russ.)] Cospemennvie npodnemsr Havku u obpaszosanus. 2016;(2):3.

4. Hesepo B.A., Mupomumuenko O.M., MupomHmdeH- [Piven IM, Berdyugin KA. Classification of periprosthetic
k0 A.Il. OcoGeHHOCTH DPEAGUIMTAIINN TAITUEHTOB TIOCTE fracture of the femur (literature review). Sovremennye problemy
HEVHQEKITMOHHBIX OCIOXHEHMH TOTAIBHOTO 3HAOIIPOTE- nauki i obrasovaniya. 2016;(2):3. (In Russ.)]
3UPOBAHUST TA300€MPEHHOTO CyCTaBa. Becmmuukx xupypeuu 9. Xommuernm B.B., Metnenko I1.A., bormanos A.H., Kyms-
um. H H. Ipexosa. 2016;175(2):66-72. [Neverov VA, Mirosh- mes A.JL., Mupoeeckuii ®.B. bimxatiimme pe3yabTaTH e~
nichenko OI, Miroshnichenko AP. Features of the rehabilita- yeHUsT OOJILHBIX ¢ IEPUIIPOTC3HBIMU TIEPEIOMAMU OeIpeH-
tion of patients after non-infectious complications of total hip HOM KOCTH IIOCIEe JHIOMPOTE3UPOBAHMS TA300eIpeHHOTO
arthroplasty. Vestnik khirurgii im. 1. Grekova. 2016;175(2):66- cycrasa. Tpamamonoeus u opmonedus Poccuu. 2015;(4):70-78.
72. (In Russ. )] [Khominets VV, Metltnko PA, Bogdanov AN, Kudyashev AL,

5. Hypmes P.M., Cymennes H.A., SIxosnee B.B. Percne- Miroevsky FV. Immediate results of treatment periprothestic

patuBHas MemmimHa: 0630p. B xu.: Céoprnux mamepua- femoral fractures after hip replacement. Travmatologiya i orto-
108 Mexcdynapodnoii 6uonoeuueckoti ynusepcuadot MI'Y um. pediya Rossii. 2015;(4):70-78. (In Russ. )]
M.B. Jlomonocosa. M.: MI'Y; 2013. [Nuriev RI, Sushent- 10. rettune A.B. ITocTTpaBMAaTHUIESCKASI PETCHEPAIIHAS KOCTHOM
sev NA, Yakovlev VV. Regenerative medicine: a review. In: tkauu. Hacte 1. Cubupcruii meduyunciuii scypran (e. Tomck).
Proceedings of the International Biological Universiade of Mos- 2009;4(1):101-108. [Shteinle AV. Posttraumatic bone tissue
cow State University n.a. M.V. Lomonosov. Moscow: MSU; regeneration. Part 1. Sibirskii meditsinskii zhurnal (g. Tomsk).
2013. (In Russ.)] 2009;4(1):101-108. (In Russ.)]

6. Hyxmma B.M., Tpomenko B.B., ITomosa T.II1., Karpama- 11. Lewallen DG, Berry DJ. Femoral fractures associated
uoB C.B. PeBm3moHHOE 3JHIOTPOTE3WPOBAHUE Ta300€- with hip arthroplasty. Reconstructive surgery of the joints.
MPEHHOTO CYCTaBa. Becmmuux mpaemamonocuu u opmoneduu 1993;2(5):1273-1288.
um. H.H. Ilpuoposa. 2001;(2):66-71. [Nuzhdin VI, Trot- 12. Tsiridis E, Narvani AA, Lin Sin Cho G, Timperley J, Gie GA.
senko VV, Popova TP, Kagramanov CV. Revision hip ar- 144 periprosthetic femoral fractures. Treatment and outcome.
throplasty. Vestnik travmatologii i ortopedii im. N.N. Priorova. J Bone Joint Surg. 1997;86-B:303-d.
2001;(2):66-71. (In Russ.)] 13. Tamaki T, Jonishi K, Miura Y, Oinuma K, Shiratsu-

7. Ilonesoii E.B., 3asropogumit H.B., Karpamanor C.B, Upa- chi H. Cementles stapered-wedge stem length affects the
raH I'.A., Anekcausta O.A. MHTpaoepallmOHHBIE TIEPUIIPO- risk of periprotesthetic femoral fractures in direct ante-
TE3HBIE TIEPEIOMBI OCAPEHHOM KOCTH MPH SHIOIPOTE3MPO- rior total hip arthroplasty. J Arth. 2018;33(3):805-809.
BaHUH Ta300empeHHoTo cycTaBa. O030p KIacCHOUKAIIAR https://doi.org/10.1016. /i.arth.2017.09.065.

W METONIOB JICUCHUS. BecmHUK mpasmamonoeuu u opmoneduu 14. Villanueva-Lopez F, Psychoyios VN, Esteo-Perez I, Zambia-
um. H H. Ilpuoposa. 2019;(2):67-72. [Polevoy EV, Zagoro- kis E. Periprosthetic supracondylar fracture of the femur. Is it
dniy NV, Kagramanov CV, Chragyan GA, Aleksanyan OA. the end of limb function? J Bone Joint Surg. 2003;85-B:234-d.
Interoperative periprosthetic femoral fractures at total hip ar- 15. Wang YC, Hsu CC, Chu YJ, Hsueh TM. An experimental mi-
troplasty. Review of classifications and treatment technigues. croangiographic study of bone. Chin Med J. 1965;84(6):362-385.

CrelleHns 00 aBTOpax:

Hypaan /Ixymaryiosmu BatnenoB — m-p mem. Hayk, mpodeccop, wi.-kop. AMH, mupexrop PITI na TIXB HUUTO, r. Hyp-Cyrran,
Pecmy6mka Kazaxcran.

Cepuk Kymbyanopuy PaxumoB — 1-p Men. Hayk, mpodeccop, miaBHbii HayuHbiit corpynuuk. HUMTO, r. Hyn-Cyaran, Pecny6imka
Kazaxcran, Kyparop OTmeseHusi TOaUTpaBMbl, mpodeccop Kadempsr tpasMmarosoruu u opromeaun HAO «MYA», r. Hyp-Cynaran,
Pecmy6mka Kazaxcran. E-mail: rakhimovsk@mail.ru.

Anekceit Anekcanaposmu CrenanoB — 3aB ori. TpapMmaroyoruu Ne 2 (mosmmrpasma). HUMUTO, r. Hyu-Cyrran, Pecniy6nuka Kasaxcran.
E-mail: jsars@mail.tu

Jlunap Amantaesmy Opasbaep — opouHatop otraeneHus nogutpaBMbl. HUMWTO, r. Hyu-Cyaran, Pecny6auka KazaxcraH.
E-mail: zh.aitykova@mail.tu

Kemxkeryn, bopamOaeBna ManekenoBa — 1-p Men. Hayk, mpodeccop, 3aB. Kademapoi marogoruueckoit anaromun. HAQ «MemuimmHekuit
yuusepcurer Actanar, . Hyn-Cynran, Pecniy6Gnuka Kazaxcras.

I'yab3upa KymbibekoBHa CMailioBa — KaHII. MEJL. HAYK, ACCHCTEHT Kadempsl marojormaeckoit anatomun. HAQ «MemuimHC KU yHUBEPCUTET
Acrana», r. Hyn-Cynran, Pecuyonuka Kaszaxcramn.

Nurlan D. Batpenov — Doctor of Medical Science, Professor, Corresponding member of Academy of Medicine Science, Director of the
Research Scientific Institute of traumatology and orthopedics, Nur-Sultan, Republic of Kazakhstan, Nur-Sultan, Republic of Kazakhstan.
Serik K. Rakhimov — Doctor of Medical Science, Professor, Chief Scientific Researcher of Research Scientific Institute of traumatology and
orthopedics, Curator of Polytrauma Department, Professor of the Department of traumatology and orthopedics of Astana Medical University,
Nur-Sultan, Republic of Kazakhstan E-mail: rakhimovsk@mail.ru

Alexei A. Stepanov — Head of the Department of traumatology No. 2, Research Scientific Institute of traumatology and orthopedics, Nur-
Sultan, Republic of Kazakhstan. E-mail: jsars@mail.ru

Didar A. Orasbaev — resident of the traumatology department No. 2 (polytrauma) SRITO, Nur-Sultan, Republic of Kazakhstan. E-mail:
zh.aitykova@mail.ru

Kenzhegul B. Manekenova — Doctor of Medical Science, Professor, Head of the Department of Pathologic Anatomy of Astana Medical
University, Nur-Sultan, Republic of Kazakhstan.

Gulzira K. Smailova — Candidate of Medical Science, Assistant of the Department of Pathologic Anatomy, Nur-Sultan, Republic of Kazakhstan.

29


https://doi.org/10.17116/vto201902167
https://doi.Org/10.1016./i.arth.2017.09.065
mailto:rakhimovsk@mail.ru
mailto:jsars@mail.ru
mailto:zh.aitykova@mail.ru
mailto:rakhimovsk@mail.ru
mailto:jsars@mail.ru
mailto:zh.aitykova@mail.ru

