40 [TPOBJIEMU TPABMATOJIOT'TI TA OCTEOCHUHTE3Y 2018 Ne 1-2 (11-12) ﬁd

9. Bi0-SiC ceramics coated with hydroxyapatite using gas-detonation deposition: An-
alternative to titanium-based medical implants / M.I.Klyui, V.P.Temchenko, O.P.Gryshkov
[et al.] // Functional Materials. — 2013. — Vol. 20, No.2. — P.163 — 171.

10. Histological and bone morphometric evaluation of Osseointegration aspects by al-
kali hydrothermally-treated implants / H.Umehara, R. Kobatake, K. Doi [et al.] // Applied
Sciences. —2018. — Vol. 8(4). — P.635.

11. In vitro antibacterial evaluation of sol-gel-derived Zn-, Ag-, and (Zn p Ag)-doped
hydroxyapatite coatings against methicillin-resistant Staphylococcus aureus / S.Samani,
S.M.Hossainalipour, M.Tamizifar [et al.] // J. Biomed Mater. Res. — 2013. — Vol.101, Part A.
—P.222 - 230.

12. Keramische Abutments Einaktueller Uberblick / M. Gustav, H. Spiekermann, D.
Edelhoff [et al.] // Implantologie. —2003. — V.11., Ne2. — P. 139 — 156.

13. Metallic Biomaterials: Current Challenges and Opportunities / K. Prasad, O. Ba-
zaka, M. Chua [et al.] // Materials. — 2017. — Vol. 10(8). — P.884.

14. Porous biomorphic silicon carbide ceramics coated with hydroxyapatite as pro-
spective materials for bone implants / O.P. Gryshkov, M.I. Klyui, V.P. Temchenko [et al.] //
Materials Science and Engineering. — 2016. — Vol. 68. — P. 143 — 152.

15. Surface Roughness of Implants: A Review / Alla Rama Krishna, Ginjupalli,
Kishore [et al.] // Trends in Biomaterials and Artificial Organs. — 2011. - Vol 25. — P.112 —
118.

3AKPBITBIN BUOC IIPU NEPEJIOMAX
JUCTAJIBHOT O OTJEJIA JTUA®U3A IINIEYEBOU KOCTH
Auyn E. B. ) pawikoe B. /1. Z, Heuenxo /1.B. I Mockanvkos A.IL. ", Kupnuuenxo C. D’
1. 3anopostcckuii 2ocyoapcmeeHHbLil MEOUUUHCKUIL YHUBEPCUMEN.
Kagheopa mpasmamonozuu u opmoneouu.
2. 3anoposicckuii yuenmp IKCMPEMAaIbHOU MEOUUUHBL U CKOPOU MEOUUUHCKOU ROMOULU.

CLOSED IM NAILING OF DISTAL HUMERAL
DIAPHYSIS FRACTURES
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Bas KOCTb, 3aKpbITas pPENO3MLUA, aHTErpad- closed reposition, antegrade osteosynthesis.
HBIM OCTCOCHHTCS. Introduction. A share of low humeral

BBenenune. Ha oo HU3KHX miepeno-
MOB IIJICYEBOW KOCTH, K KOTOPBIM OTHOCSITCS
BHECYCTaBHbIC TOBpEXKACHUS auadusza B
HWKHEeH  Tpetm (Mo  Kkiaccudukanuu

fractures, including extra-articular damages
of the lower third of humeral diaphysis
(according to AO/ASIF — 12A, B, C), equals
to 30% of all humeral bone fractures [1, 2].
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AO/ASIF 12 A, B, C) npuxoautcs 1o 30%
OT BCEX MEPEIOMOB IIeueBOr KocTH [1,2].
[To nokanu3aiuu, AaHHBIM TUI MHEpe-
JIOMOB OTHOCHUTCSI K MeTaiuau3apHbIM.
OnepatrBHOE JIeYEHHE JTaHHBIX TEpe-
JIOMOB IPECAIIOYTUTCIIBHCS KOHCCPBATHUBHOTO,
KOTOpPOC 4YaCTO HNPHUBOIUT K HECpaAlICHUAM,
KOHTPaKTypaM JIOKTEBOTO CyCTaBa U Hapy-
HIEHUIO (PYHKIIMY KOHEYHOCTH B LIEJIOM.
BaxHpIM MOMEHTOM B JICUEHUH rnepe-
JIOMOB JTUCTAJILHOTO OT/ieJIa IIeYeBOil KOCTH,
SBJISICTCSl aJleKBaTHasi cTabwiu3anus ¢par-
MEHTOB C COXpaHEHHEM BaCKYJIApU3aLUU
KOCTHBIX (hparMeHTOB. OCHOBHBIM METOJOM
An-
CTaJIBHOT'O OTAC/Ia I1e4eBOH KOCTH, ABJIACTCA
ORIF (open reduction internal fixation). Ho

JICYCHHA BHCECYCTABHBIX IMCPCIIOMOB

BBINIOJITHEHUE OTKPBITOM PENO3ULIMK BCerja
COIPSIKEHO C TOBBIIMICHHBIM PUCKOM HH(EK-
IUOHHBIX OCJIOXHEHHH, J1€BaCKYJIIpU3aLUCi
KOCTHBIX ()parMeHTOB, JHKBUIAIMEH Tmep-
BUYHOU rematombl. Co3naBasi HEOOXOAUMbIE
yCIIOBHsI CTaOMIBHON (DUKCAMM OTJIOMKOB,
OTKpPBITOE€ BMEUIATEILCTBO OTHAISET BpeEMs
(YHKIMOHAIBHOW peabuauTaly 1o BOCCTa-
HOBJICHUIO JBM)KEHUW B cycraBax. Komuue-
CTBO OCJIO)KHEHHMI U HEYJIOBJIETBOPUTEIIbHBIX
UCXOJOB (HecpallleHue Mepesroma, CTOiKue
KOHTPAaKTypPhbl B JIOKTEBOM CyCTaBe€, OCTEOMU-
€JIUT, HEBPUTHI JIOKTEBOTO U JIy4€BOIO He-
pBoB) nocturaet 10 20 %. [3,4,5,6]

3aKkphITasi pPENo3UllMsl, BBINOIHsIEMAs
[I0Jl KOHTPOJIEM 3JIEKTPOHHO-ONTHYECKOIO
npeobpasosarens (D0Il), makcumanbHO cO-
XpaHsAeT KPOBOCHAOKEHUE OTJIOMKOB, a TaK-
K€ MUHUMM3UpYeET puck nospexaenuss CHIIL.
CoBpeMEHHBIE CTEPKHU ITO3BOJISAIOT TOCTUYb
npovyHON (UKcaluu mepenoma 3a cueT 0J0-
KHPOBaHHUS Cpa3y B HECKOJIBKUX IIOCKOCTSIX.
DTO MO3BOJISIET MPUCTYNHUTh K PaHHEW aKTU-
BU3AIlMM KOHEYHOCTU 0e3 pucKa BTOPHUYHOTO
CMEIIEHUS OTJIOMKOB.

buomexaHnueckoe CTEHI0BOE HCCIIe-

According to localization, this fracture
type relates to metadiaphyseal ones.

Surgical treatment of such fractures
should be preferred to conservative, as the
last mentioned quite often leads to non-
unions, elbow joint contractures and deterio-
ration of function of the extremity as a whole.

An adequate stabilization of the frag-
ments with preservation of bone fragments’
vascularization is of high importance for dis-
tal humeral fractures treatment. ORIF (open
reduction internal fixation) is the basic meth-
od for treatment of extra-articular distal hu-
meral fractures. Although, open reposition is
always associated with high risk of infectious
complications, de-vascularization of bone
fragments, elimination of primary hematoma.
Ensuring proper conditions for stable fixation
of fragments, open reposition remotes the
period of functional rehabilitation intended
for joint movements’ recovery. Number of
complications and dissatisfactory results
(fracture non-union, stable contractures in
elbow joint, osteomyelitis, neuritis of elbow
and radial nerves) reaches 20% [3,4,5,6].

Closed reposition is performed upon
control of electric-to-optical converter (EO
converter). It allows maximum possible
preservation of blood supply to fragments,
and minimizes the risk of damaging SNP.
Contemporary nails allow achieving strong
fixation of a fracture at the account of locking
thereof simultaneously in several planes.

This ensures the option of early acti-
vation of the limb without risk of secondary
dislocation of its fragments. Biomechanical
stand study, comparing application of locking
nails and LCP plates has been performed by
J. Kitson in year 2007 and by A.M. Foruria in
2010. These studies have recovered higher
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JIOBaHHE C WCIIOJIH30BAHUEM OJOKHPYIOIIHX
crepxkaet 1 LCP mactun Obuto mpoBeneHo
J. Kitson B 2007 r. u A.M. Foruria B 2010r.
HUccnenoBanue 4TO  OOJIBIIYIO
MPOYHOCTh TIPH crubareabHo/ pa3rudaTesb-

BBISIBUIIO,

HOM U BaJIbI'yCHOM HAarpy3kKe HUMEKT HHTpa-
MeYJUISIpHBIE IIJIEUEBbIE CTEPXKHU [7].

Hean paGoTel: anpobanus U BHEIpe-
Hue Meroauku 3akpbitoro BUOC npu nu-
CTaJIbHBIX BHECYCTaBHBIX IepesiomMax Ilieue-
BOI KOCTU B YCJIOBUSAX OTAEJICHHUS TpaBMaTo-
jgoruu ¢ koiikamu nojautpaBmel KY I'KBE u
CMII r. 3anopoxbsi.

Marepuanbl ¥ MeTOAbI: B OT/EINE-
HUU TPaBMaTOJOTUU C KOMKAMHU MOJUTPaABMBbI
KY KI'bE N CMII r. 3anopoxbs, ¢ Hayana
2017r, MeTO10M 3aKpBITOr0 MHTpAMELyJLIsp-
HOTO OCTEOCHHTE3a C OJIOKMPOBAHUEM OBIIO
MpOoOIepupoBaHo 16 OOJBHBIX C AUCTATHHBI-
MU TepeioMaMu auadusa IIe4eBON KOCTH.
ITo xnaccudpukauuu AO/ASIF mnepenomsl
pacnpenenuinch CleayrmuM oopasom, 12 -
A (5 mauuentoB), 12 -B (7 naruento), 12-
C (4 mauuenra).

Cpoku ornepaTHUBHBIX BMEUIATEIbCTB
pu nepesnomax 10 14 nueit nocne tpaBMbl. B
KauecTBe (pUKcaTopa HCIOIb30BAIUCh Ka-
HIOJIUPOBAaHHBIE WHTPaMEIyJUISIPHbIE CTEPK-
HU JuameTpoMm 7, 8 MM, miuHOM oT 260 10
300 mM. ¥V 16 mamuentos, 100 % ot obiero
KOJINYeCTBA OOJIbHBIX, ObLJI MPUMEHEH METOJ
3aKPBITON PENO3ULUHU IIEPEIOMOB ILICYEBON
KOCTH C MHCIIOJIb30BAHUEM CIIMLIEBOTO JHC-
TpakTopa COOpaHHOrO W3 KOMIIOHEHTOB arll-
napata Wnumzaposa. (Puc. 1.) Cxema nuc-
TpakTopa U METOAMKA €ro MpUMeHEeHus, ObLu1a
npeanoxkena YemnokobiM A.H. u coaBTOpa-
Mu. [8] Omnepauuu MpoBOAWIM TOJ MPOBOJI-
HUKOBOI aHecTe3ued, Ha OOIIexXupypruye-
CKOM OIIEpAallMOHHOM CTOJIE B IIOJIOKEHUU
"mskHOTO Kpecna'. BoccTraHOBIIeHHE ITMHBI
CErMEHTa JJOCTUTAJIOCh C IIOMOILBIO CITUIIEBO-
ro auctpakropa. CMenieHre 0TJIOMKOB 10

strength of intramedullary humeral nails un-
der flexion/extension loadings [7].

Aim of the study: Approbation and
implementation of closed IM nailing in case
of extra-articular distal humeral fractures in
premises of trauma care department with pol-
ytrauma beds of Zaporizhzhia Extreme and
Emergency Medical Center, Ukraine.

Materials and methods: Since the
beginning of the year 2017, on the basis of
trauma care department with polytrauma beds
of Zaporizhzhia Extreme and Emergency
Medical Center, Ukraine 16 patients with
distal humeral diaphysis fractures obtained
surgical treatment.

According to AO/ASIF classification,
the fractures have been distributed as follows:
12 —A (5 patients), 12 —B (7 patients), 12 —C
(4 patients).

Period of surgical treatment — up to 14
days after injury. Fixators were cannulated
intramedullary nails, diameter — 7, 8§ mm,
length — 260 to 300 mm.

In 16 patients, 100% of total number
thereof, we applied the method of closed re-
position of humeral bone fractures using wire
distractor made of components of Ilizarov
fixation device (Pic.1).

Scheme of the distractor and method
of application thereof has been offered by
Chelnokov A.N. et al. [8]. Operations have
been performed using regional anesthesia on
standard surgical table in “beach-chair” posi-
tion.

Recovery of segment’s length has
been achieved with wire distractor. Breadth-
wise and rotational dislocations of fragments

were eliminated by picador and joystick
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HUPUHEC W POTAIMOHHBIC CMCUICHHA YyCTpa-
HSUTM TTUKAJOpOM U CIHLAMHU JKOWCTUKAMHU.
Touka BBOJa cTepkHS (QOPMHUPOBAIM Kak
MOKHO OJMKE K LIEHTPY TOJIOBKH IJICYEBOM
kocTH. CTepkeHb MO3ULUOHHUPYETCS U TO-
IPy>aeTcs CTPOro B LEHTP AUCTAIBHOIO Me-
tadusa wiedeBoit koctu (Puc. 2). 3to no3so-
JISIET MaKCUMaJIbHO TOYHO BOCCTaHOBHUTH
OCCBBIC B3aMMOOTHOIICHHA W IOJYYUTH CTa-
OounpHyt0 (¢ukcanuio QparmenTos. Ilocie
3aBe/ICHUSl CTPEXHS BBINOJIHAETCS ero Ojo-
KMPOBaHUE B JUCTAIBHOM OTnele 1-2 BUHTa-
MU, B IPOKCUMAJIBLHOM OTJesie | BUHTOM.
NMMobOunuzanys KOHEYHOCTH B TIO-
CJICONIEPALIMOHHOM [I€pUOJIE, OCYLIECTBIISA-
JJaCb C IIOMOIIBIO KOCBIHOYHOH IIOBSI3KH B
teuenue 10-14 nHel mocne ornepanuu 10
ycTpaHeHus: 0o0jeBoro cunjapoma. Peabuiu-
Talusl HAYMHAJIACh C MEPBbIX CYTOK C MOMEH-
ta onepauu. [IpoBoaunack

naCCHuBHas1 pa3pa60TKa JBMKCHUI B JIOKTE-

AKTUBHO-

BOM U IUIEYEBOM CYCTaBax, IOJ KOHTPOJIEM
00JIeBOTO CUHAPOMA.

Pe3yabTaThl M 00Cy:KIeHHE: Cpel-
Hee Bpems omnepauuu 1,5-2 yaca. Croga BXo-
JUT BpeMs MOHTa)Ka U JIEMOHTa)Xa CIHUIIEBO-
ro JUCTPAKTOpa, a TaKKe BpeMms, 3aTpayeH-
HO€ Ha MHTPAONEPalMOHHBIA PEHTI€HOJIOTH-
yeckui KOHTpoJib. KpoBomotepsi cocrapisiia
100- 150 mu. Cpennee BpeMsi peObIBaHUS B
craiimoHape 4-5 gHed. MHEKIMOHHBIX
OCJIOKHEHUM, 3aMeIJICHHOM KOHCOJIMAAIInH
nepesioMa U KOHTPaKTyp, Y NpOoOnepUpoOBaH-
HBIX OOJIBHBIX  HE HAOIIOMaloch. Y BcexX
MAalMEeHTOB JIOCTUTHYTA KOCTHAs KOHCOJIMJIA-
Us TepeaoMoB. JIOCTUTHYTHIN (yHKIIHO-
HaJIbHBIA pE3yJIbTAaT MNPU3HAH XOPOIIUM Yy
Bcex 16 manueHToB.

N3 nosydyeHHBIX OCIIOKHEHUM, TpaB-
MaTUYECKHI HEBPUT JIy4yeBOro Hepma: |1 ma-
UUMEHT (KOHTY3HsI HEpBa IpPHU BBIIOJIHEHUU
JUCTAITLHOM OJIOKMPOBKU CTEPIKHS).

BbIBOABI: IPUMEHEHHE CIUIIEBOTO

wires. Nail’s entry point was formed as near
and possible to the center of humeral bone’s
head.

The nail is placed on position and
immersed sharp in the center of humeral
bone’s distal metaepiphysis (Pic. 2). It allows
maximum accurate recovery of axial interre-
lations and achieving stable fixation of the
fragments.

After implantation of the nail, it shall
be locked in distal part by 1-2 screws, and by
1 screw in its proximal part.

Immobilization of the limb after sur-
gery was made by cravat bandage during the
period of 10-14 days after surgery, till elimi-
nation of pain syndrome. Rehabilitation start-
ed from the first day after surgery and includ-
ed passive workout of movements in elbow
and shoulder joints upon control of pain syn-
drome.

Results and discussion: Average op-
eration time — 1.5-2 hours. It included time
for mounting and dismounting wire distrac-
tor, as well as time spent for intraoperational
X-raying. Blood loss was 100-150 ml. Aver-
age time in hospital — 4-5 days. Patients after
surgical treatment demonstrated no infectious
complications, slow consolidation or contrac-
tures. All patients achieved bone consolida-
tion of their fractures. Functional result was
admitted to be good by all 16 patients.

Among complications there were
traumatic neuritis of radial nerve: 1 patient
(nerve contusion while distal locking of the
nail).

Conclusions: Provisional fixation of
fragments by wire distractors allows achiev-
ing better reposition of bone fragments and
helps a surgeon to form entrance point in the
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JIUCTPAKTOpa JJsl MPOBU3OPHON (HUKCAIMU
(GparMeHTOB MO3BOJSIET JOOUTHCS JIydlIen
pEeno3uiy KOCTHBIX (PParMEHTOB, a TaKxkKe
JlaeT BO3MOYKHOCTb XMPYPry TOYHO C(OpMHU-
pOBaTh TOYKY BBOJA CTEP)KHS B TOJIOBKE ILJIe-
4a, MPaBWJIHO BBECTU CTEPKEHb B IUCTAIb-
HBII MeTa(u3 IICYeBOM KOCTH, M KaK CJICII-
CTBHME, HOOMTbCA  XOpOIIEH pPENno3uLUU U
cTabWIbHON (uKcanuu QparMeHToB. Mero-
JIMKa 3aKPBITOT0 MHTPAMEAYJUISIPHOTO OCTEO-
CHHTE€3a JAMCTAJIbHBIX IEpesoMOB auadusa
IUIEYeBOM KOCTU JOCTYHHA JUIsl LIMPOKOIO
NPAKTUYECKOr0 TNPUMEHEHUs, COXpaHss BCe
NPEeUMYIIECTBa MaJIOWHBA3UBHOW XUPYPrUH,
OHa I03BOJISIET U30€XkKaTh OTKPHITON peno3u-
UK. OTO NO3BOJSET YMEHBIIUTh KOJIUYECTBO
MOCJICONEPAIIIOHHBIX ~ OCJIOKHEHHH, COKpa-
TUThH BpeMs MpeObIBaHUS OOJBHOTO B CTallU-
OHape M 00eCHeYuTh PAaHHIOK I0CIIeonepa-
LIUOHHYIO peabMINTAIHIO AI[UEHTOB.

Kniniyai nmpuknaam mpelncaBieHl Ha
puc. 3-11.

humeral head more accurately, to insert the
nail correctly into humeral metaphysis and,
consequently, achieve good reposition and
stable fixation of fragments.

Method of closed IM nailing of distal
humeral diaphysis fractures is available for
wide practical use. Preserving all advantages
of less-invasive surgery, it enables avoiding
open reposition. It ensures decrease in the
number of post-surgical complications, re-
duces the time of in-hospital stay and enables
early post-surgical rehabilitation of patients.

Klinical cases have been established

on pic. 3-11.

Puc. 1. CninueBoii 1McTpaKTOp, COOPAHHBIN U3 KOMIIOHEHTOB annapara Uiamnsaposa
Pic. 1. Wire distractor made of components of Ilizarov device
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Puc. 2. [IpoBoaHMK 3aBeleH B KOCTHOMO3I0BO# KaHAJI M MO3MIIMOHUPOBAH B LIEHTpe
MeTa(u3a mjie4eBoil KOCTH

Pic. 2. Guide wire inserted into intramedullary channel and positioned in the center of
humeral bone’s metaphysis

Kaununuyeckue npumep Ne 1
Clinical case No.1.

Puc 3. boashoii C., 25 aer. (12 A-1)
Pic 3. Patient S., 25 y.o. (12 A-1)
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Puc. 4. bBoasnoii C., 25 ser. (12 A-1). UnTpaonepaunoHHble PeHTITeHOTPAMMBI 3TANIOB
3akpsIToii penosunuun 1 BUOC

Pic. 4. Patient S., 25 y.o. (12 A-1). Intraoperational images of stages of closed reposition
and IM nailing

Puc. 5. KouTposbHble peHTreHorpaMmmbl 60JbHOr0 C., 25 jer. (12 A-1)
Pic. 5. Control X-Ray images of patient S. 25 y.o.
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Kiannuveckuii npumep Ne 2
Clinical case No. 2

Puc. 6. boabnoii b., 26 aer. (12 C-1)
Pic. 6. Patient B., 26 y.o. (12 C-1)

Puc. 7. boabhoii b., 26 aet (12 C-1). UnTpaonepanuoHHble pEHTT€HOTPAMMBI 3Tana
3aKPbITOM Peno3uunu
Pic 7. Patient B., 26 y.o. (12C-1). Intraoperational images of closed reposition
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Puc. 8. bBoabHnoii b., 26 get (12 C-1). PenTreHorpamma Ha cjieAyIOlIuii 1eHb NOcJIe one-
pauuu
Pic 8. Patient B., 26 y.o., X-ray image next day after surgery

Puc. 9. BoasHoii b., 26 jer (12 C-1) BHeuHuii B NpooneprupoBaHHON KOHEYHOCTH. 12
JAHeH ¢ MOMEHTA onepanuu
Pic 9. Patient B., 26 y.o. Appearance of operated limb. 12 days after surgery
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Puc. 10. boasHoii b., 26 jer (12 C-1). KonrponbHas peHTreHorpamma 4epe3 10 mecsineB
¢ MOMEHTA onepauuu
Pic 10. Patient B., 26 y.o. (12 C-1). Control X-ray image 10 months after surgery

Puc. 11. boabnoii b., 26 get (12 C-1). JocTurnyrasi pyHKiusi NpaBoii BepxHeil KOHeY-
HOCTH
Pic. 11. Patient B., 26 y.o. (12 C-1). Achieved functionality of right upper limb
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Ha ocHOBI naHuX JpKepen JiTeparypu Basing on the literature sources and

Ta BJIACHUX KIIHIYHUX, €KCIEPUMEHTAIbHUX
Ta OilOMEXaHIYHUX JOCHIKEHb aBTOPaMU
po3po0iieHa cXxeMa BUKOHAHHS JIKyBaJbHO-
peabuTiTallifHUX 3aXO0JiB y XBOPHX 3 Iepe-
JIOMaM¥ TPOKCHUMAJIBHOTO BiJJIUTy CTErHOBOL
KiCTKH. BrpoBajkeHHs B MpakTHUKy OpTOIIe-
Ja-TpPaBMAaToJO0ra  3alpOIIOHOBAHOL
J03BOJIUTH  MPOBOJUTH  An(epeHIiiioBane
JKyBaHHS 13 3aCTOCYBaHHSM pi3HUX (huKca-

CXEMHU

own clinical, experimental and biomechanical
studies, the authors have developed the
schedule of treatment and rehabilitation
measures for management of the patients with
proximal femoral fractures. Implementation
of the proposed schedule into the daily prac-
tice of orthopedist-traumatologist will make it

possible to provide differentiated treatment



