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Mepenomu Tina CTErHOBOI KiCTKM B AiTel — akTyanbHe NUTaHHA Cy4yacHoOi AnTAYOoi TpaBmatoorii. BoHM € 0g4HMMM 3 HaUMOWMPEHIWMNX
nepenomiB AOBIVX KIiCTOK i HAYaCTiLIOK NPUYMHOLO CTALLIOHAPHOIO NiKYBaHHA. Y AAKMX BUMALKaX AOLiIbHO NPOBOAUTU KOHCEPBATUBHE
NiKYBaHHA, 04HaK XipypriyHnit niaxia Mae pas CyTTEBMX NepeBar, OCKiNbKM Aa€ 3MOry NPOBECTU PaHHI0 MoBini3aLito Ta CKOPOTUTM TEPMIHM
nepebyBaHHS B CTaLlioHapi.

MeTa — npoaHanisyBaTu pe3y/bTaTy XipypriYHOro iKyBaHHA NepesioMiB Tifla CTErHOBOI KiCTKM B AiTel Ta NigiTkiB.

Marepianu Ta metoam. 3a nepiog 2008-2019 pp. y KHMN «O6nacHa gutaya nikapHa» 30P m. MyKkauese nepebyBasio Ha nikyBaHHi 148 aiteit
3 MepesioMamu Tifla CTErHOBOI KiCTKM, NATONOTIYHI Nepenomu BUAYYeHi 3 4oCiAKeHHA. [TaLieHTiB nogineHo Ha 4 rpynu BignoBigHO 40 MeToay
XipypriYHOro NikyBaHHA: €N1aCTUYHUI iHTpameaynapHuii ctpuskeHs (TEC) — 109 nauieHTis (113 cTerHoBUX KiCTOK); iHTpameaynspHUi
610Kytoumnin cTpuskeHb (BIOC) — 27 nauieHTis (27 cTerHOBUX KiCTOK); 30BHiLLHIN dikcaTop — 8 nauieHTiB (8 CTErHOBUX KiCTOK); HakNagHi
NAACTUHKKM — 4 (4 CTETHOBI KiCTKK).

[poBeaeHO NOPIBHAHHA Pe3yNbTaTiB NiKYBAaHHA MiXK 2 rpynamu NaLi€HTIB: NepLa rpyna — NaLieHTH, AKUM BUKOHYBAAW 3aKPUTY penosuLito
Ta ¢iKcajito iHTpamesyNapPHUMU CTPUKHAMM (124 CTErHOBI KiCTKM); Apyra rpyna — NawieHTU, AKUM BUKOHYBAAW BiAKPUTY PEMO3ULLIIO YIaMKiB
Ta iKcaLito iHTpameayNAPHUMM CTPUKHAMM (16 CTErHOBMX KiCTOK), 3 Akmx 102 xnonumku i 38 AiBYATOK, BiK NaLiEHTIB cTaHOBMB 6—17 pokiB.
TepMiH rocnitanisauii go 24 roa — 92 nauieHTt (63 xnonumku, 29 gigyatok), 1-7 4i6 — 56 nauieHTis (39 xnonuukis, 17 gisyatok).
MoKa3aHHAM A0 BUKOPUCTAHHA THYYKUX IHTPaMeAYNAPHMUX CTPUMKHIB NPUIMHATO BiK AiTeid A0 14 pokis i macy Tina He binblue 50 Kr, y giten
CTapLLOi BiKOBOI rpynu 3aCTOCOBaHO iHTPaMeAyfPHNUIM 610KOBaHWI CTPUMKEHD i3 TOYKOIO BBEAEHHA YePE3 BEPXIBKY BEJIMKOrO BEPT/IIOra.
Pe3ynbTati. MHy4Ki iHTpameaynspHi CTPUKHI BUKopucTaHo y 109 (74%) nauieHTiB: 3a CTaHAAPTHO PETPOrpasHoto TexHiKot —y 102 navjieHTiB
(106 cTerHoBwMX KiCTOK), aHTerpafiHo —y 7 NaLieHTiB (7 CTErHOBWMX KICTOK); 3aKpUTY PENO3MLLIH0 BUKOHAHO 121 naujeHTy (124 CTErHOBMX KiCTKM),
BiZIKPUTY penosuuito — 15 nauieHTam (16 CTErHOBMX KiCTOK).

BNIOKy0UMiA iHTPpameayNAPHWIA BEPTIOTOBMIA CTPUMKEHD 3aCTOCOBaHO y 27 (18%) aiTelt cTapLuoi BiKoBOI rpynu. ACENTUYHOrO HEKPO3Y r0/I0BKM
CTErHOBOI KiCTKM ab0 3MiH NPOKCMMa bHOTO BiAAiNy CTETHA HE BUSB/IEHO B YKOAHOIO NaLjieHTa.

Y rpyni 3 BUKOPUCTaHHAM NACTMHOK 6yno nnwe 4 (3%) naujieHT, B 1 BUNaaKy BUABAEHO NOBTOPHMUI Nepesiom, y 2 BUNagKax — iHpeKLjiinHe
YCKNAAHEHHSA.

Y BCix NaLi€HTIB, 32 BUHATKOM O4HOTO 3 NOAITPABMOLO, BiAMIYEHO NOBHY KOHCOMIAALLIO Nepenomy.

TpuBanicTb onepawii, TepmiHM NnepebyBaHHA B CTaLiOHapi, 06’em KPOBOBTPATHM Ta NicasonepaLiMHMiA 6inb 6yaM 3HAYHO HUKYMMM B TPy,
B AIKMIA BUKOPMCTOBYBANM METOAMKY 3aKPUTOT PEMO3WLT, HixK Y rpyni, B AKil BUKOPUCTOBYBA/IM BiAKPUTY PENO3ULI0 BigamKiB. He BUSBNEHO
3a/1eXKHOCTi pe3y/bTaTis NiKyBaHHA Ta NOYaTKYy OCbOBOrO HAaBAHTAXKEHHA HA YPaXKeHY KiHLiBKY Bif TEPMIiHY XipypriyHOro BTpy4aHHA.
HaltyacTiwe paHHe yCKNaAHEHHS — 3anafeHHsA M'AKUX TKaHUH B MicLi BBeaeHHs TEC (32 nauieHTv — 18 xnonuukis, 14 gig4yatok). Y 9 giten
(5 xnonuukis, 4 AiBYMHKM) BiaMiueHO BapycHy Aedopmaliito CTErHOBOI KicTKK, B 1 naujieHTa ua Aepopmallis NOEAHYBANACH 3 BKOPOUEHHAM
KiHLiBKM, BanbrycHy gedopmalito BUABAEHO B 3 NaLieHTis (2 xnonumku, 1 aiBunHKa), poTauiiHy gedopmaliio —y 2 XBOpUX (2 AiBYMHKK).
3a kputepismu GiHHa AnLe y 2 NaLiEHTIB BiAMIYEHO NOraHMiA pesy/bTar.

BucHoBkM. BukopuctaHHa TEC € BiAHOCHO NPOCTOO, MiHiiHBA3MBHOK METOAMKOIO XipypriYHOro iKyBaHHA NepesoMIB Tina CTErHOBOI KiCTKM
B AiTel Ta NigniTKiB i3 BUCOKMMM NMOKa3HMKAMM XOPOLUMX Ta BigMIHHMX pe3ynbTaTiB. Y AiTei cTapwoi BiKOBOT rpynu 3acToCyBaHHA
iHTPameayNApPHOro 610K0BAHOTO CTPUMKHSA € Be3neYHoI0 NpoLeaypoto 6e3 Po3BUTKY byab-AKMX 3MIH MPOKCUMAIbHOTO BifAiNY CTETHOBOI KiCTKM.
JocnipXeHHA BUKOHAHO BigNoBIiAHO A0 NpuHUMNIB MenbCiHCbKOI geknapauii. MpoToOKoA fOCNiAXKEHHA YXBaNeHO JTIOKaNbHUM eTUYHUM
KOMITETOM BCiX 3a3HauyeHUX y poboTi ycTaHoB. Ha npoBeAeHHA AoCniAKeHb OTPMMaHO iHPOpMOBaHy 3roay b6aTbkis, AiTe.

ABTOpM 33ABAAOTb NPO BiACYTHICTb KOHPAIKTY iHTEpPECiB.

Knrouoei cnosa: nepenom CTerHoBOI KiCTKM, ENaCTUYHWY iHTPaMeLyIAPHI CTPUMKEHD, BEPTNIOrOBMIA CTPUMKEHD, XipypriYHe NiKyBaHHS.

Surgical treatment pediatric femur shaft fracture: early and late complication
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Pediatric femoral fractures is a topical issue of modern pediatric traumatology. They are among the most common fractures of long bones
and are the most common orthopaedic injury requiring hospitalization. Treatment of femur fractures in children vary on the basis of the
mechanism of injury, the patient’s age, weight, the fracture pattern, family circumstances, and cost. Non-operative management plays a role
in some cases but operative fixation as it allows early mobilisation and shorter hospital stays.
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Purpose —to analyze our experience in surgical treatment pediatric femoral shaft fractures with different methods, early and late complication.
Materials and methods. For the period from 2008 to 2019, 148 children with acute femur shaft fractures were treated in our department,
pathological fractures were exclude. They were divided according to surgical approach into 4 groups: elastic intramedullary nail (ESIN) —
109 patients (113 femurs), intramedullary locking nail (IMN) — 27 patients (27 femurs), external fixator — 8 patients (8 femurs), and plating —
4 (4 femurs).

Comparisons were made between 2 groups: intramedullary nailing with closed reduction (124 femurs) and open reduction (16 femurs),
of which 102 male and 38 female; aged of patients was 6-17 years. Hospitalization time of — up to 24 hours — 92 (63 boys, 29 girls), 1-7 days —
56 (39 boys, 17 girls).

The indication for the use of flexible intramedullary rods was the age of children under 14 years of age with a weight of no more than 50 kg; in
children of the older age group, an intramedullary blocked rod with an insertion point through the apex of the greater trochanter was used.
Results. Flexible intramedullary nailing was used in 109 (74%) by standard retrograde technique 102 patients (106 femurs) and antegrade
technique 7 patients (7 femurs), closed reduction was done in 121 patients (124 femur), open reduction in 15 patients (16 femurs).

A blocking intramedullary rod was used in 27 children of the older age group, which amounted to 18%. Aseptic necrosis of the femoral head
or changes in the proximal femur was not observed in any patient.

There were only 4 (3%) children in the plating group, one case had refracture, 2 cases had infection.

In all patients, except one with polytrauma, complete consolidation of the fracture was observed. The duration of the operation, the time of
stay in the hospital, the amount of blood loss and postoperative pain were significantly lower in the group with closed reduction technique
than in the group where the open reduction of the fragments was used. The dependence of the results of treatment and the beginning of
the axial load on the affected limb on the duration of surgery was not found.

Most common early complication was soft tissue irritation at the nail entry site (32 patients — 18 boys, 14 girls). Varus deformity of the femur
was observed in 9 children (5 boys, 4 girls), in one patient this deformity was combined with limb shortening, valgus deformity was found in
3 patients (2 boys, 1 girl), rotational deformity in 2 patients (2 girls). According to Flynn’s criteria, only 2 patients had a poor result.
Conclusions. Titanium elastic nailing is a relatively simple, minimally invasive method of surgical treatment of fractures of the shaft femurin
children and adolescents with high rates of good and excellent results. For children of the older age group use of an intramedullary blocked
nail is a safe procedure without the development of any changes in the proximal femur.

The research was carried out in accordance with the principles of the Helsinki declaration. The study protocol was approved by the Local
ethics committee of all participating institutions. The informed consent of the patient was obtained for conducting the studies.

No conflict of interest was declared by the authors.
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Xupypruueckoe nedyeHue nepenomos Tena 6egpeHHOM KOCTU y AeTeit U NOAPOCTKOB:
paHHUE U OTAaNIeHHble pe3ynbTaTbl
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KHIT «ObaacmHasa demckas 6onbHUUa» 30C, 2. Mykayeso, YkpauHa

Mepenombl Tena beApeHHON KOCTU Y fleTeN — aKTya bHbIV BONPOC COBPEMEHHOW AETCKOW TPaBMaTo0rnu. OHM ABAAIOTCA OAHUMM U3 Hau-
60/1e€e pacnpoCTpaHeHHbIX NePesOMOB AJ/IMHHbIX KOCTeW M Hanbosiee YacTon NPUYMHOM CTALMOHAPHOTO IeYEHMSA. B HEKOTOPLIX C/TyYasnx
Llenecoobpa3Ho NPOBOANTL KOHCEPBATUBHOE JIEYEHWE, OLHAKO XUPYPTUYECKMIA NOAXOL UMEET PAA, CYLLECTBEHHBIX TPEUMYLLECTB, NOCKO/b-
Ky NO3BONAET NPOBECTN PaHHIO MOBUAN3ALMIO U COKPATUTL CPOKM NpebbiBaHUA B CTaLMOHape.

Llenb — npoaHanu“3npoBaTh Pe3ynsTaThl XMPYPruyecKoro 1e4eH1a nepenomos tena begpeHHo KOCTv y AeTel v NoAPOCTKOB.

Marepuanbi u metogbl. 3a nepuog 2008-2019 rr. 8 KHM «O6nacTHas aetckas 6onbHMLa» 30C, r. MyKayeBO HaxoaMAMCh Ha iedeHnn 148 neteit
C nepenomamu Tena bespeHHoON KOCTW, NaToNOrMYECKUe NepesoMbl MCKAKOUYEHDI U3 UccaesoBaHus. MaumeHTbl pa3geneHbl Ha 4 rpynnbl B COOT-
BETCTBUM C METOA0M XMPYPrYECKOro IeYEHMA: TMBKUI MHTpameayNApHbIN cTepskeHb (TIC) — 109 naumeHToB (113 6eapeHHbIX KOCTel); MHTPa-
MeaynNApHbIA 610KMpYtowwmiA cTepikeHb (BUOC) — 27 naumeHToB (27 beapeHHbIX KOCTel); HapyKHbIN GUKCaTOP — 8 NaLMeHTOB (8 6eapeHHbIX
KOCTeW); HakNaaHble NNAaCTUHKM — 4 naumneHTa (4 6eapeHHbIX KocTw).

MpoBefeHO cpaBHEHME PE3Y/IbTAaTOB IeUEHMA MeXay 2 rpynnaMu NaLneHToB: NepBas rpynna — naLMeHTbl, KOTOPbIM BbIMOAHANACL
3aKpbITas Peno3nLma 1 GUKCaLMA UHTPAMESYANAPHBIMU CTEPKHAMM (124 BefpeHHbIX KOCTK); BTOPaA rpynna — NauueHTbl, KOTOPbIM
BbIMONHANACh OTKPbITAaA PENO3ULLMA YIAMKOB U UKCALMA MHTPAMELYNNAPHBIMU CTEPIKHAMM (16 BeApeHHbIX KOCTeN), cpean Hux 6bino
102 manbuvKa 1 38 feBoYEK; BO3PACT NaLLMEHTOB COCTaBMA 6-17 neT. Bpema rocnutanumsaLmm go 24 4yacos — 92 nauueHTa (63 manb-
umnKa, 29 gesouek), 1-7 cytok — 56 nauueHToB (39 ManbumkoB, 17 AeBOYEK).

lMoKa3aHMeM K UCMO/b30BaHMIO TMBKMX MHTPaMeAyNNAPHDBIX CTEPXKHEN NPW3HaH BO3pacT aeTelt 4o 14 net u Bec He 6onee S50 Kr, y feTelt cTap-
LU BO3PACTHOW rpynnbl NPUMEHEH MHTPaMeAYANAPHbIN BNOKMPOBaHHbIN CTEPMKEHD C TOUKOM BBEAEHMA YEPES BEPXYLLKY 60NbLLOMO BEpTena.
Pe3ynbTatbl. [M6KME MHTPaMEAYNNAPHbIE CTEPXKHM MCNONb30BaHbl y 109 (74%) NauMeHTOB: NO CTaHAAPTHOM PEeTPOrpasHOMN TEXHUKE —
y 102 naupeHToB (106 6eapeHHbIX KOCTEN), aHTErpagHOM — Y 7 NaLmMeHToB (7 6eApeHHbIX KOCTEl); 3aKpbiTas penosnuya BbinonHeHa 121 na-
umeHTy (124 6eapeHHbIX KOCTM), OTKPbITasA peno3numa — 15 naupeHTam (16 6eapeHHbIX KocTew).
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BAOKMPYIOLLMIA MHTPaMeaYNAPHBIV BEPT/IIOKHDIN CTEPXKEHb NpUMeHeH y 27 (18%) feTeit cTaplueit BO3pacTHOW rpynnbl. ACenTUYECcKoro
HEeKPO3a roN0BKM befpeHHON KOCTU UM U3MEHEHUI MTPOKCMMAbHOTO oTaena bespa He OTMEUYEHO HU Y OAHOTO NaLMEHTa.

B rpynne ¢ Cnonb3oBaHWEM NAACTUHOK BblN0 TONbKO 4 (3%) naumeHTa, B 1 caiyyae BbiABAEH NOBTOPHbIA NEPENOM, B 2 C/IyYanX —
MHPEKLMOHHOE OCNOXKHEHNE.

Y BCex NaLMEHTOB, 3a UCKAOYEHMEM OAHOTO C NONUTPABMON, OTMEYEHA NO/THAA KOHCONMAALIMA Nepenoma.

MpoACAKUTENBHOCTb ONEPaLLMK, CPOKM NPebbiBaHMA B CTaLMOHAPE, 06bEM KPOBONOTEPU U NOCAEONepaLMOHHan 601b OblN 3HaUUTENBHO
HUKeE B FPynne C UCNOb30BaHUEM METOAMKM 3aKPbITOW PENO3MLMM, YEM B FPYNNe, B KOTOPOI UCMO/Ib30BaIaCh OTKPLITaA Peno3nums oT-
JIOMKOB. He yCTaHOB/IEHA 3aBUCUMOCTb PE3YNLTATOB JIEYEHMA U HAYala OCEBOM Harpy3KM Ha MOPAXKEHHYH KOHEYHOCTb OT CPOKA NpoBee-
HUA XMPYPrMYECKOro BMeLLATeNbCTBA.

YacToe paHHee OCN0KHEHWE — BOCMaNeHNe MATKMX TKaHel B mecTe BBeaeHusa TIC (32 naumeHTa — 18 manbunkos, 14 gesouek). Y 9 geteit
(5 manbumkoB, 4 fAeBoYeK) BbiiB/IEHa BapycHan Aedopmaumsa 6eapeHHoi KocTy, y 1 naumeHTa AaHHan aedopmaLma coveTanach C yKopo-
YeHMeM KOHEYHOCTH, BasibrycHan fedopmaumna 0bHapyKeHa y 3 naumeHToB (2 Manbumka, 1 AeBOYKa), poTaLMoHHas aedpopmauma —y 2 na-
uMeHToB (2 feBoukm). Mo Kputepuam GAUHH TONBKO Y 2 NALMEHTOB NOJYYeH NA0XOW pesyabTart.

BbiBogbl. MicnosbzoBaHue TIC — 0THOCUTENBHO NPOCTON, MMHUMHBA3UBHDIM METOZA, XMPYPTUYECKOTO eYeHUA NepesioMoB Tena beapeHHow
KOCTW y AieTeil M NOAPOCTKOB C BbICOKUMM NOKa3aTENAMM XOPOLLMX U OTAUYHDBIX PE3y/IbTaToB. Y AeTel cTapLueit BO3pacTHOW rpynnbl npume-
HEHWe HTPaMeayNNAPHOTO BNOKMPOBAHHOIO CTEPKHA ABAAETCA Be30MacHOM NpoLeaypoit 6e3 pasBuTUA KaKUX-NMOO U3MEHEHUI NPOKCH-
ManbHOro oTAena 6eapeHHOM KocTy.

WccnenoBaHme BbINOIHEHO B COOTBETCTBUM C MPUHLIMMNaMM XeNbCUHKCKOW AeKknapaLmu. MpoTokon uccnenosaHua oaobpeH JIokanbHbIM 3TH-
YECKMM KOMUTETOM Y4aCTBYIOLLErO yupexaeHus. Ha nposeseHe ucciegoBaHui noay4eHo MHGOPMMPOBAHHOE COMacue POAUTENEN, AeTell.
ABTOpbI 33ABAIOT 06 OTCYTCTBUM KOHPIMKTA UHTEPECOB.

Kniouesbie cnoea: nepenom 6e4peHHOM KOCTH, 31aCTUUHbIN MHTPAMEAYANAPHDIN CTEPXKEHD, BEPTIOMHbIN CTEPXKEHb, XUPYP-
rMYeCcKoe fleyeHue.
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[AnHamiuHa oUiHKa NOWKMPEHOCTI Ta MiKeMiYHOro KOHTPO/I0 LYKPOBOro giabery
| TMny B guTAYIN nonynauii
BiHHUybKul HayioHanbHul medu4Huli yHisepcumem imeHi M. I. lupozosa, YkpaiHa
Paediatric surgery.Ukraine.2021.4(73):100-103; doi 10.15574/PS.2021.73.100

niko3unboBaHuit remornobiH (HbAcl) 3anniuaeTbes ogHMM i3 HAMLHHILMX METOAIB NiKeMIYHOTO KOHTPOIO B NALLIEHTIB i3 LYKPOBUM
piabetom (LLA). Moro Linbosuii piseHb y Aitelt Ta NianiTkis cTaHOBUTL <7% (3a pekomeHaLiamm ISPAD; 2018) Ta <7,5% (ADA; 2020), npoTe
HasABHICTb YCKNaAHeHb Ta NabinbHoro nepebiry LLA | Tuny B Aitel Ta nignitkis nepeabayac iHAMBIAyaNnbHUIA NiAXiA 40 ONTUMaNbHOO
KOHTPO/II0. PiBEHb MMiKO3MNbOBAHOMO reMorN106iHy BU3HAYaE PU3UK PO3BMUTKY CyNYTHIX MHiiHO-3anabHKX 3aXBOptoBaHb ([33) Ta BigHOBNEHHA
CUCTEMHOTO roMeocTasy nicns xipypriyHoro BTpydaHHsa. NiasuieHnit piseHb HbAcl npoTarom octaHHix 90 fi6 nepen onepaTUBHUM

100 | 'SSN 2304-0041 Xipypria guTadoro siky Ne4(73)/2021





