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KnoyeBble c/ioBa: MepenioM, nneve- Key words: fracture, humeral bone,
Bas KOCTb, 3aKpblTas penosvuus, aHTerpag- closed reposition, antegrade osteosynthesis.
HbliA OCTEOCKHTES. Introduction. A share of low humeral

BBegeHue. Ha font0 HU3KUX nepesno- fractures, including extra-articular damages
MOB M/1e4€eBOi KOCTW, K KOTOPbIM OTHOCATCH ¢ ho lower third of humeral diaphysis

BHECYCTaBHble MOBPEXAeHUA Auadusa B (according to AO/ASIF - 12A, B, C), equals
HDKHE  TpeTu no  Knaccudmkaumm S
P ( prikay to 30% of all humeral bone fractures [1,2].
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AO/ASIF 12 A, B, C) npuxogntcs ao 30%
OT BCeX MepenoMoB nneyveBoit koctu [1,2].
Mo nokanusauuu, AaHHbIA TN nepe-
JIOMOB OTHOCUTCA K MeTaamapm3apHbIM.
OnepaTuBHOE NleyeHne [aHHbIX nepe-
NIOMOB MpeAnoYTUTE/IbHEe KOHCEPBATUBHOIO,
KOTOpPOE 4acTO MPUBOAMT K HeCpaLLeHUsM,
KOHTpaKTypam JIOKTeBOro cycTaBa M Hapy-
LUEHWIO PYHKLMN KOHEYHOCTU B LIE/IOM.
BaXXHbIM MOMEHTOM B /le4eHUM nepe-
NIOMOB AMUCTaNIbHOr0 OTAENa MaeYeBoi KOCTH,
ABNAETCA aflekBaTHas CcTabunmusauyms par-
MEHTOB C COXpaHeHVeM BacKynspusauum
KOCTHbIX (pparMeHToB. OCHOBHbIM METOLOM
NeYeHNs  BHeCYCTaBHbIX MEpesioMoB  An-
CTa/IbHOro OTA€eNa MeyYeBoi KOCTU, ABMISETCS
ORIF (open reduction internal fixation). Ho
BbINO/IHEHME OTKPbLITON peno3uumn Bcerga
COMPSHKEHO C MOBbILIEHHBLIM PUCKOM WH(eK-
LIMOHHBIX OC/IOXHEHWUIA, [eBacKynspusaumnen
KOCTHbIX (bparMeHTOB, /IMKBUZaUMein nep-
BUYHOWM rematombl. Co3aaBasi HeO6XOAUMble
YCNoBUA CTabUNbHOW (rKcauym OT/IOMKOB,
OTKPbITOE BMeLIaTe/IbCTBO OTAANAET Bpems
(hYHKLMOHaNBbHOW peabunutaumm no BoccTa-
HOB/IEHWIO [BMXXEHWUI B cycTaBax. Kosnuue-
CTBO OC/IOXXHEHWI 1 Hey[0BETBOPUTENbHbIX
NCX0L0oB (HecpalleHve nepenoMa, CTOMKue
KOHTPaKTYypbl B /IOKTEBOM CyCTaBe, OCTEOMU-
e/INT, HEeBPUTbI JIOKTEBOTO W JIy4eBOro He-
pBOB) focturaet fo 20 %. [3,4,5,6]
3akpblTasg penosunums, BbINOHAEMas
nof KOHTPOSIEM  3/1EKTPOHHO-OMNTUYECKOr0
npeotpasosatens (30IM), MakcUMasbHO CO-
XpaHseT KPOBOCHaOXEeHMe OT/IOMKOB, a Tak-
e MUHUMU3MpYeT puck nospexxkaeHusa CHI.
CoBpeMeHHble CTEPXKHW MO3BONAKOT AOCTUYb
NPOYHOM (hMKcauum nepesioMa 3a cyet 6/10-
KMpPOBaHWA Cpa3y B HECKO/IbKMX MIOCKOCTAX.
JT0 NO3BONSET MPUCTYNUTL K PaHHEN aKTu-
BM3aLMN KOHEYHOCTN 6e3 puCKa BTOPUYHOIO
CMeLLEHNS OT/IOMKOB.
brnomexaHn4yeckoe CTeHA0BOe ucche-

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



42

[l0OBaHME C MCMO/b30BaHMEM O0KMPYHOLLMX
cTepXHelt 1 LCP nnactuH 6b110 NpoBeAeHO
J. Kitson B 2007 r. u A.M. Foruria B 2010r.
WccneposaHne  BbiSiIBUIO,  4TO  BOMbLUYHO
MPOYHOCTL MPU crmbatenbHo/ pasrmbateb-
HOW W Ba/lblr'yCHON Harpyske WMeKT WHTpa-
MeLyNNfpHbIe NeyeBble CTePXHU [7].

Llenb paboTbl: anpobauus n BHeape-
HMe MeToAauKM 3akpbitoro bBUOC npu au-
CTa/lbHbIX BHECYCTaBHbIX Mepesiomax neye-
BOM KOCTW B YC/IOBUSAX OTAeNleHMst TpaBMaTo-
norum ¢ kKonkamm nonutpasMbl KY T'KBE u
CMW r. 3anopoxbs.

MaTepuanbl U MeToAbl: B OTAene-
HMW TPaBMaTONOrMM C KOMKamMmn MoAnTpaBMbl
KY KI'bE 1 CMW r. 3anopoxbd, ¢ Havyana
2017r, METOLOM 3aKPbLITOrO MHTPaMeLynnsap-
HOro OCTeOCMHTe3a C 610KMpOBaHMEM Oblfo
npoonepupoBaHo 16 60/bHbLIX C AUCTaSIbHbI-
MW nepenomamMu guadusa MaeyYeBoil KOCTMW.
Mo «knaccugmkauumn AO/ASIF  nepenombl
pacnpefenvununce cnegytowym obpasom, 12 -
A (5 naypenToB), 12 -B (7 nayneHToB), 12-
C (4 naupeHTa).

Cpokun onepaTuBHbIX BMeLLATENbCTB
npu nepenomax Ao 14 aHeli nocne TpasMbl. B
KayecTBe (pMKcaTopa WCMOMb30Ba/IUCL Ka-
HIO/IMPOBaHHbIE MHTPameay/INAPHbIE CTepPX-
HU AMaMeTpom 7, 8 MM, AnMHOW OT 260 Ao
300 mM. Y 16 naumeHToB, 100 % oT 06LLero
KONn4yecTBa 60/bHbIX, Obl NPUMEHEH METOA
3aKpbITO Peno3unLmm MepesiomMoB M1eyeBoi
KOCTW C WCMO/Ib30BaHMEM CMULEBOr0 [AunC-
TpakTopa CO6pPaHHOro M3 KOMMOHEHTOB ar-
napata WMnusaposa. (Puc. 1) Cxema pauc-
TpakTopa 1 MeToANKa ero npuMeHeHus, bbina
npeanoxeHa YenHokosbiM A.H. 1 coasTopa-
mu. [8] Onepauun nposoanav nog MpoBoA-
HWKOBOW aHecTe3ner, Ha O6LLeXnpyprmuye-
CKOM OnepauyoHHOM CTO/Ie B MOJMOXEHUU
"nNaXKHoro Kpecna'. BoccTaHOBNEHWE A/IMHbI
CerMeHTa AOCTUrasiocb C MOMOLLbIO CMULEBO-
ro gncrpakropa. CmeLLeHve OT/IOMKOB M0
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W o]

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 llizarov
fixation device (Pic.l).

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



THE PROBLEMS OF TRAUMATOLOGY AND OSTEOSYNTHESIS 2018 Ne 1-2 (11-12)

LUMPUHE W POTALMOHHbIE CMELLEHNS yCTpa-
HANM NWKaZAoPOM M CMLaMK [HKONCTUKaMW.
Touka BBOAa CTEPXKHA (HOPMMPOBASIN KaK
MOXHO 6/1Ke K LeHTPY FOMI0BKU NieYeBoM
KocTh. CTepXKeHb MO3ULMOHUPYETCA U MO-
rPY>KaeTcs CTPOro B LEHTP AMCTalIbHOro Me-
Tamsa nneyeBoi koctu (Puc. 2). 310 NoO3BO-
NnseT  MakKCUMa/lbHO TOYHO BOCCTaHOBUTb
OCeBble B3aUMOOTHOLLEHUS 1 MOMYYUTb CTa-
OWNbHYO  (huKcaumo  parmeHToB. [Mocne
3aBefleHNsl CTPeXHS BbINOMHAETCA ero 6/0-
K1poBaHve B AUCTaIbHOM oTAene 1-2 BUHTa-
MK, B NPOKCUMa/IbHOM OTAeNe 1 BUHTOM.

ViMmobrnmsayms KOHeYHoCTM B Mo-
cfeonepaumMoHHOM Mepuoje, OCYLLECTBNS-
Nnacb C MOMOLLbH KOCbIHOYHOM MOBA3KN B
TeuyeHne 10-14 pgHein nocne onepauun [o
yCTpaHeHus 60/1eBOro cuHapoma. Peabusiun-
Taumsi HauMHanacb € NepBbIX CYyTOK C MOMEH-
Ta onepayun. lpoBoamnacb  aKTUBHO-
naccvBHas pas3paboTKa [ABVMXKEHWUA B NOKTe-
BOM W M/eYeBOM CycCTaBax, Mof KOHTPO/EM
6071€BOro CUHAPOMA.

Pe3synbTaTbl U 06CyXaeHWe: cpef-
Hee Bpems onepauumn 1,5-2 vaca. Croga BXo-
AUT BPEMS MOHTaXa U [eMOHTaXa CnuLeBo-
ro AMCTPaKTopa, a TakKXe Bpems, 3aTpayveH-
HOe Ha MHTpaonepaunOHHbIA PEHTTeHoN0Mn-
YECKMI KOHTPO/b. KpoBonoTeps cocTasnsna
100- 150 mn. CpefHee Bpems npebbiBaHUs B
craymoHape 4-5 pgHeil.  VH(EKLMOHHbIX
OCMIOXKHEHWUIA, 3aMe[IEHHON KOHCoMngaLumm
repesiomMa M KOHTPaKTyp, Y NpoonepupoBaH-
HbIX 60/IbHbIX  He Habnwganocb. Y BCeX
MaumeHToB AOCTUIHYTa KOCTHAsA KOHCONMAaA-
uMs nepenoMoB. [OCTUTHYTbIA  (yHKUMO-
Ha/lbHbIA  pe3ynbTaT MPU3HaH XOpPOLIUM Y
BCeX 16 nauneHTOoB.

3 nony4YeHHbIX OCMOXHEHWI, Tpas-
MaTUYecKuii HeBPUT fly4eBOro Hepsa: 1 na-
UMEHT (KOHTY3MS HepBa MpW BbIMNOIHEHNN
ONCTaNbHOM BI0KMPOBKN CTEPXKHS).

BblBOAbI: NPYMEHEHNEe CNLLEBOrO
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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
1screw 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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AMCTpaKTopa [Ans MNPOBM30OPHON  (PrKcaLmm
(hparMeHTOB MNO3BONSIET A0OUTHLCA NyuLLER
PENo3nLUMA KOCTHLIX (DParMeHTOB, a Takxke
[iaeT BO3MOXHOCTb XMPYPry TOYHO CopmMu-
poBaTb TOUKY BBOJA CTEPXKHSA B rO/I0BKE Nie-
ya, NPaBWILHO BBECTW CTEPXKEHb B ANUCTa/Ib-
HbIA MeTauM3 MnaeveBoin KOCTU, N KakK Cnep-
CTBWE, [0OMTHCA  XOPOLUEeid penosuvumn wu
cTabunbHOM (mKcaumm gparmeHToB. MeTo-
AMKa 3aKpbITOro MHTpameaynnspHoOro ocTeo-
CUHTe3a AWUCTabHbIX MEePesioMoB  Anadumsa
Nn1e4eBOn KOCTW AOCTYMHA [ANS LUMPOKOro
NPaKTUYECKOro MNPUMEHEHMS, COXpaHsAs BCe
npevMyLLecTBa MalOVHBa3NBHOW XUPYpPruu,
OHa MO03BONSAET M36eXaTb OTKPLITON pernosun-
UMK, ITO NO3BOJISET YMEHbLUUTL KO/IMYECTBO
NoCneonepaLMoOHHbIX OCNOXHEHWUIA, COKpa-
TUTb BpeMs npebbiBaHUA 60/ILHOMO B CTauu-
OHape M o06ecreynTb paHHIOK Mocneonepa-
LMOHHYO peabunmTaumio naumeHToB.

KniHiyHI npuknagu npefcasneHi Ha
puc. 3-11.
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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 '™ 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. CnvueBoit gnucTpakTop, CoObpaHHbIA N3 KOMMNOHEHTOB annapara Mnusaposa
Pic. 1. Wire distractor made of components of Ilizarov device
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Puc. 2. MpoBoAHVK 3aBefeH B KOCTHOMO3r0BOM KaHasl U Mo3ULMOHNPOBaH B LiEEHTpe
MeTadm3a naevyeBon KoCcTu

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

KnuHuyeckune npumep Ne 1
Clinical case No.1.

Puc 3. bonbHoi C., 25 net. (12 A-1)
Pic 3. Patient S, 25y.0. (12 A-1)
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Puc. 4. BonbHoit C., 25 neT. (12 A-1). VIHTpaonepaunoHHble PeHTreHorpaMMbl 3Tanos
3aKpbIToi penosvumn n BOC
Pic. 4. Patient S., 25 y.0. (12 A-1). Intraoperational images of stages of closed reposition

and IM nailing

Puc. 5. KOHTponbHble peHTreHorpammbl 6osbHoro C., 25 net. (12 A-1)
Pic. 5. Control X-Ray images of patient S. 25 y.o.
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KnuHnyeckuii npumep Ne 2
Clinical case No. 2

Puc. 6. bonbHoi bB., 26 net. (12 C-1)
Pic. 6. Patient B., 26 y.0. (12 C-1)

Puc. 7. bonbHoi B., 26 net (12 C-1). IHTpaonepauMoHHble PeHTreHorpaMmbl aTana
3aKpbITON pPeno3nLmmn
Pic 7. Patient B., 26 y.o. (12C-1). Intraoperational images of closed reposition

47
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Puc. 8. bonbHoi B., 26 net (12 C-1). PeHTreHorpaMmma Ha cnefytoLLUnii ieHb Mocne ore-
pauuu
Pic 8. Patient B., 26 y.0., X-ray image next day after surgery

Puc. 9. BonbHol B., 26 neT (12 C-1) BHelHWIA BUA NPoonepnpoBaHHON KOHeYHOCTU. 12
[Hen ¢ MoOMeHTa ornepawmmn
Pic 9. Patient B., 26 y.0. Appearance of operated limb. 12 days after surgery
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Puc. 10. bonbHo B., 26 net (12 C-1). KoHTpoNbHasi peHTreHorpamma yepes 10 mecsueB
C MOMEHTa onepauymmn
Pic 10. Patient B., 26 y.o0. (12 C-1). Control X-ray image 10 months after surgery

Puc. 11. bonbHoM B., 26 net (12 C-1). lJocTUrHyTast PyHKLUUSA NPaBon BEPXHEN KOHEeY-
HOCTU
Pic. 11. Patient B., 26 y.o. (12 C-1). Achieved functionality of right upper limb
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Ha ocHoBI faHuX [mKepen nitepatypu Basing on the literature sources and
Ta BMACHMX KNiHIYHNX, eKCNepuMeHTanbHUX own clinical, experimental and biomechanical
Ta OioMexaHiYHNX [oCNifpkeHb aBTOPaMM  stydies, the authors have developed the
PO3pO6/EHa Cxema BUKOHAHHS NIKYBaMbHO-  gohedule of treatment and  rehabilitation

peabiniTauiitiux saxoAie y_xs_opmx 3 nepe: measures for management of the patients with
NOMamMu MPOKCMMAasIbHOTO BIA4INY CTErHOBOI : .
proximal femoral fractures. Implementation

KICTKW. BnpoBaKeHHA B MPaKTUKy OpTone- . .
PoBaz P Y op of the proposed schedule into the daily prac-

[a-TpaBmarto/siora  3arnponoHOBaHOI CXeMU ) S i
tice of orthopedist-traumatologist will make it

[03BO/INTb  MPOBOAUTU  AndbepeHLiiioBaHe _ ) ) -
NiKYBaHHS i3 3aCTOCYBAHHAM DISHUX (DUKCA- possible to provide differentiated treatment



