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FEATURES OF DIFFERENTIAL DIAGNOSTICS OF FRACTURE OF VERTEBRAE
ON BACKGROUND OF OSTEOPOROSIS WITH OTHER PATHOLOGICAL FRACTURE
UleschenkoD.V, StashkevichA.T., ShevchukA.V.

Summary. In the article the presented analysis of inspection 115 patients with the
compression breaks of bodies of vertebrae of thoracic and lumbar parts of spine on a back-
ground an osteoporosis and osteopenia in age 90 from 35 to (middle age 67,5+8,82), that was
executed transcutaneous vertebroplasty. Was certain basic X-ray, MRI, CT, Dual-energy X-
ray absorptiometry signs of osteoporosis of vertebrae? The analysis of morphometric indexes
is conducted. On results an inspection a differentially-diagnostic chart was created and differ-
ential diagnostics of fracture of vertebrae is improved on soil of osteoporosis with other
pathological fracture.

Keywords: compression fracture of vertebrae, osteoporosis, differential diagnostics.
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BeegeHue. Mo gaHHbIM COBPEMEHHOA
NNTEpaTtypbl, MEPenoMbl  MPOKCMMASIbHOrO
0TAena nneyeBor KocTu coctaBnaoT Ao 10%
OT 06LUero Kosim4yectsa MepesioMoB KOCTeM
CKeneta 4yenoseka W 45% - OT nepesniomoBs
nneyeBoi Koctu [1]. Camble CNOXKHbIE Tpex-

Keywords: fractures, humerus, closed
reposition, intramedullary nailing.

Introduction. According to literature
sources, fractures of proximal part of a hu-
merus make up to 10% of total human skele-
ton fractures, and 45% of total humeral bone
fractures [1]. The most complicated three-
and four-part fractures (by Neer's classifica-
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N YeTblpexpparmeHTapHble nepenombl (ro
Knaccumkaumm Neer) coctasnsoT 13-16%
OT BCeX MepenomMoB MPOKCMMa/IbHOrO OTAeNa
nneyesoin kKoctn [2]. TMepenombl NPOKCKU-
Ma/IbHOr0 0TAena nyievyeBort KOCTU Hambosee
4acTO BCTPeYaroTCa y NnL, MOXWI0ro Bo3pac-
Ta [3]. C BO3pacTom 4yactoTa Takumx nepesno-
MOB BO3pacTaeT, WYy NnL, cTapLue 65 fIeT OHu
HaxogAaTcA MO 4acToTe Ha TPeTbeM MecTe
rnocnie nepesioMoB APYrnx KPUTUYECKMUX 30H
ocTeonoposa [4, 5].

Mpu nepenomax co CMeLLEeHNeM, KOH-
CepBaTVMBHOE NeYyeHne MPUBOAUT K Hecpallle-
HUIO WX CpaleHUo B MOPOYHOM TMOMI0XKe-
HUW, YTO BELET K BbIPXKEHHOMY HapyLUEHUIO
(YHKUMM KOHEeYyHocTW. HeobxoamMmo nom-
HATb O HeAonyCTUMOCTU (DYHKLMOHA/IbHOIO
NeYeHns npu Tpex- WAM 4eTblipexgparmeH-
TapHbIX MepesioMax, T.K. OHW HeCTabu/bHbI, a
mMoOuIM3aums  MpUBOAUT K YCYrybneHuto
TSHKECTU nepenoma. Mpy nepenomMax rosioBkKu
N/eYeBOM KOCTU BO3HMKAKOT HapyLleHUs ee
BacKynapmsaumm, AUCNOKauusa v MoBpexae-
H/e Xpswa C nocnefyrowmM HEKpPo3oM ro-
NOBKM W KON/MANcoM, KOTOpbIA BO3HMKAET B
30-100% cny4yaeB nocsne nepenomMoBs, COCTO-
AWNX U3 TPEX M YeTblpex (parmeHToB [7,8].

KntoyeBbIM MOMEHTOM B JIeHEHUM Me-
PesIOMOB NPOKCMMa/IbHOTO OTAeNa M/eYeBoi
KOCTW ABNSETCA COXPaHeHWe BacKynspu3sa-
UMM ee ronosku. [lokasaHo, 4YTO MMeeTcs
YeTKas B3aMIMOCBA3b MeX/Y CTeneHbi uLle-
MWK TOMOBKW MN/IEYEBOW KOCTU W pesynbTara-
MU XMPYPrnuyeckoro JieyeHus nepenomoB
NnpoKcuMasibHoro otaena nieya [9.10].

MpenmyLLecTBaMU MeTOAa OTKPbITOM
PeENno3nUMM N BHYTPEHHel (ukcauum LCP
nnactuHamn (ORIF) ABnAlOTCA aHaTomuye-
CKas PeKOHCTPYKUMSA, paHHsAS MoOum3aums
KOHe4yHOCTW. C ApYroi CTOPOHbI, CYLLeCTBY-
eT PUCK MOBPEXAEHNA MNUTAKOLLMX COCY/0B
Kak pa3 BO Bpems 3Tana OTKPbITON penosu-
umn. CpaBHeHue [BYX BULOB OCTEOCUHTE3A -
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tion) make 13-16% of entire proximal frac-
tures of humeral bone [2]. Fractures of prox-
imal part of a humerus are most frequent in
senior patients [3]. Frequency of such frac-
tures increase with the age, and in patients
over 65 years old they possess third place
according to their frequency after two other
critical osteoporotic zones [4, 5].

In case of fractures with displacement,
conservative treatment lead to nonunion or
incorrect union, causing expressed distortion
It should be kept in
mind that functional treatment of three- and

of function of a limb.

four-part fractures is inacceptable, as they are
unstable and mobilization thereof leads to
worsening of such fracture's severity. Frac-
tures of humeral head distort its vasculariza-
tion, cause dislocation and damage of its car-
tilage with the following necrosis of a head
and collapse, occurring in 30-100% cases
after fractures, consisting of three and four
parts [7, 8].

Key task in treatment of a proximal
humerus fractures is preservation of vascular-
ization of its head. Clear interconnection has
been proven between the extent of ischemia
of humeral head and the results of surgical
treatment of proximal humeral fractures [9,
10;.

Advantages of open reposition and in-
ternal fixation by LCP plates (ORIF) are ana-
tomic reconstruction, early mobilization of a
limb. On the other hand, there is a risk of
damage to the blood vessels supplying tissues
during the open reposition. Comparing the
two types of osteosynthesis - by cerclage
transosteal suture and by plate - has proven
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CEePKHKHbIM TPaHCOCa/IbHbIM LLIBOM M Nna-
CTMHOW - NOKasaso, YTO pa3BuTME MOCTTPaB-
MaTM4YeCKOro acenTUYeCKOro Hekposa He
3aBMCUT OT MeTofa (hrKcaLumm npu OTKPLITOM
BMeLLaTenbCcTee [2].

MoMMMO  3TOrO, HAKOCTHble KOH-
CTPYKLUMWM MOTYT CNYXXWUTb MPUYUHOW cyba-
KPOMMWa/IbHOr0 MMMUHIKMEHTA, a Npu Ha/n-
4MM OCTEOoNopo3a UMEETCA PUCK HecocTos-
Te/IbHOCTU HaKOCTHOM (hukcauum [11].

OfHUM  ¥3  NONyNApU3NPOBaHHbIX
METOA0B OMepPaTUBHOIO JieYeHUA SABNSETCS
NnepBMYHOE 3HAOMPOTE3NPOBAHME MNJIEYEBOrO
CycTaBa, NPy MHOI0OCKO/IbYaTbIX BHYTPUCY-
CTaBHbIX MepesiomMax MpPOKCUMaTbHOro OTfe-
na nneyeBoi kocTM. OpfHako B nocnegHee
BPEMS MOSBNAKOTCS BCe 60/blLUe COOOLLIEHWI
0 Hey[l0B/IeTBOPUTENIbHbIX pe3y/fibTaTtax 3H-
[ONpOTEe3MPOBaHMA M/1e4eBOr0 CycTaBa npu
nepenomax MPOKCUMa/IbHOrO OTAena nnede-
Boi KocTu. D. den Hartog B 2010 r. ony6u-
KOBaJ1 pe3ynbTaTbl MeTaaHann3a 33 uccneso-
BaHWUI, BK/IOYaBLUMX [aHHble O pesy/bTaTax
neyeHnsa 1096 nauMeHTOB C TPeX- U YeTbIpex
(pparMeHTapHbIMX  MepesioMaMn  MPOKCK-
Ma/IbHOrO OTfenia njeyeBor KocTU. Y nayu-
€HTOB, KOTOPbIM BbIMOHANOCL 3HAOMNPOTE-
3MpoBaHNe, BbISIBNEH XYALWWA  (PYHKUMO-
Ha/lbHbI pe3ynbTaT M0 CPaBHEHWIO C Heone-
PUPOBaHHbLIMW 60/MbHBIMKM, C pasHuLein B 10,
9 6anna no 100-6annbHoK Wwkane Constant
[12].

3a nocnefHee [ecATUIETME MOABK-
NOCb MHOrO  Ny6nnKauuii, MNOCBALLEHHBLIX
3aKpbITO peno3vymn c 6710KUPYEMbIM WH-
TpameaynnspHbiM octeocnHTesom (BOC)
nneyeBon Koctn [13,14,15]. 3akpbiTas peno-
31UWs, BbINOMHSAEMaA MO KOHTPOSEM 3/eK-
TPOHHO-ONTUYECKOr0 npeobpasoBaresns
(30IT), [paeT HageXxay Ha MakcMMaibHOe
COXpaHeHNe KpPOBOCHAOXEHMS  OT/IOMKOB.
dukcaymsa CoBPEMEHHbLIMU MPOKCUMA/IbHbI-
MU NJIeYEBLIMU CTEPXXHSAMU NO3BONSET A0-
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that development of posttraumatic aseptic
necrosis never depends on method of fixation
at the open intervention [2].

In addition, the on-bone devices could
be reason of subacromial impingement and in
case of osteoporosis - there is a risk of incon-
sistent on-bone fixation [11].

One of popularized methods of surgi-
cal treatment is an initial replacement of hu-
meral joint in case of comminuted and intra-
articular fractures of proximal humerus.
However, recently the more and more publi-
cations report on dissatisfactory results of
humeral joint replacement in case of proximal
humeral fractures. D. den Hartog in 2010 has
published the results of a meta-analysis of 33
studies covering treatment of 1096 patients
with three- and four-part fractures of the
proximal humerus. In patients who underwent
total humeral joint replacement the worst
functional result has been revealed compared
to the non-operated patients, with the differ-
ence of 10.9 scores according to 100-score
Constant grade [12].

During the recent decade there were
many publications devoted to closed reposi-
tion with intramedullary nailing (LIOS) of
humeral bone [13,14,15]. Closed reposition
performed under control of image-converter
tube (EOP) gives hope for maximum preser-
vation of blood supply to the parts. Fixation
by modem humeral nails promotes achieve-
ment of initial angular stability thanks to
locking screws oriented
[16,17,18]. Comparative biomechanical
stand study of fixation stability using locking

in three planes

nails and LCP plates has been performed by
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OMTbCA NEPBUYHOI YrNOBON CTabUILHOCTK 3a
CYET OpPWEHTUPOBAHHbLIX B TPeEX MIOCKOCTAX
onokupyembix BUHTOB [16,17,18]. CpaBHU-
TeNbHOe OGMOMEXaHWYeCcKoe CTEHOBOE WC-
cnefjoBaHune CTabuibHOCTU (MKcaumm ¢ uc-
No/ib30BaHNEM  BNIOKMPYIOLLIMX CTEPXXHEN 1
LCP nnactvH 6bino nposegeHo J. Kitson B
2007 r. n A.M. Foruria B 2010 r. Vccneposa-
HVEe B [BWKEHWW BbISIBUMNO, YTO 60/bLUYIO
MPOYHOCTbL MpW crubartenibHO / pasrmbaTens-
HON M Baslbl'yCHOW Harpyske WUMeKT WUHTpa-
MeLyNNspHble nneyesble cTepxkHU [19]. TMo
faHHbiM C.M. Robinson, nsymusliero 1537
C/ly4aeB nepesioMoOB NPOKCUMa/IbHOro 0TAena
nne4yeBoil KocTu 3a nepuog 1984-2008 r,
MPOSIeYeHHbIX  KOHCEPBATMBHO, MOYYeHb!
KonebaHna pa3BuTUA acenTUYecKoro Hekposa
oT 1% fo 15% [20]. TMpwn 3TOM BEPOATHOCTb
pa3BUTUS aBaCKyNAPHOI0 HEKpo3a npu WH-
Tpamey/nnsgpHOM OCTEOCUHTe3e C 6N0KMpo-
BaHMEM B MCCeA0BaHNAX 3apyOeXXHbIX aBTo-
pOB BapbupyroT OT 4% f0 8% [17].

Llenb paboTbl: anpobauns MeToanKu
3akpbiToro BVOC npu nNpoKCUMasbHbIX,
[BYX - 1 TpeX - pparMeHTapHbIX, 2-3 TUM no
(Neer) nepenomax nneyeBoit KOCTW, B yC/O-
BUA OTAeNleHVsi TPaBMaToorMm C Konkamu
nonutpasmbl KY M'KbE n CMI1 r. 3anopo-
XbA.

MaTtepuansl u metoabl: B otaene-
HWW TPaBMaTOMOMMN C KOMKaMu MNonuTpas-
Mol  KY KIBE W CMIT 1. 3anopoxbs, C
Hayana 2017r , meTogom 3akpbiToro BVOC,
ObINI0 MpoornepupoBaHo 22 60MbHbIX. 1o
Knaccugukaumm (Neer) nepenombl pacnpe-
[enunnce crnefytolwmm obpasom, 2-tun 17
nayneHTos , 3-tun 5 nayneHTos. Onepaunn
BbINO/IHANNCL B CPOKax OT 2-X A0 21-ro AHA
nocne TpasMbl. B kayecTBe ¢ukcatopa uc-
Mo/b30Ba/INCb PEKOHCTPYKTUBHbIE KaHaIn-
30BaHHble  UHTpPaMeaynifpHble  CTEPXXHW.
(WHTepnok TT, ChM, Auxin), avameTpom
8, 9 MM, A/iMHoi oT 180 A0 260 mMm.
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J.Kitson in 2007 and by A.M.Foruria in 2010.
The study has revealed that intramedullary
humeral nail have more resistance to flexion-
extension and valgus loadings [19]. Accord-
ing to C.M. Robinson, who examined 1537
cases of proximal humeral bone fractures
during the period from 1984 to 2008, being
conservatively treated, fluctuation of aseptic
necrosis was from 1% to 15% [20]. At that
the possibility of avascular necrosis devel-
opment after IM nailing with locking in stud-
ies of foreign authors vary from 4% to 8%
[17].

Aim of the study: approbation of the
method of closed IM nailing in proximal two-
and three-part humeral fractures, 2-3 type by
Neer upon conditions of traumatology de-
partment with polytrauma beds at Cl "Munic-
ipal Clinical Hospital of Emergency and First
Aid".

Materials and Methods: 22 patients
were operated by the method of closed IM
nailing at traumatology department with
polytrauma beds at CI "Municipal Clinical
Hospital of Emergency and First Aid" since
the beginning of 2017. According to Neer's
classification, fractures have been subdivided
as follows: 2nd type - 17 patients; 3rd type - 5
patients.
periods from the 2nd to the 21st day after the

Operations were performed in the

injury. As a fixator we applied reconstructive
cannulated intramedullary nails.  (Interlock
TT, ChM, Auxin), diameters 8mm and 9 mm,
length from 180 to 260 mm. The operation
we performed on standard operation table, in
patient's position on his back, with a block
under patient's shoulder and hanging injured
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Onepauuy NpoBOAUIN HA 06LLe Xupyprude-
CKOM OnepauyoHHOM CTOfie, B MOJSIOKEHUN
OONBbHOrO Ha CruHE, C MOAIOXKEHHBIM MO,
Nnonatky Ba/IMKOM W CBUCAlOLLEN TpaBMUpO-
BaHHOM KOHEYHOCTbIO. TOYKa BBOAA CTEPXKHS
pacnonarasiacb Kak MOXHO O6/vKe K LeHTpy
rON0BKM M/1e4eBOil KOCTWU. Bce aTanbl onepa-
LMW BbINOMHANUCL MOA KOHTPO/IEM MHTPao-
nepauyoHHON PEHTIEHOCKOMUN.

Y 8 nauuneHToB, 36% OT 06LLlero Ko-
nnyectBa 60MbHLIX, PEno3nuUMs nepenoma
OCYLLeCTB/IANACL MyTeM TPakuuMM 1 poTaumu
M0 OCWU NOBPEXAEHHOW KOHEYHOCTU W ynpaBs-
NEeHNst NPOKCUMasibHbIM OTAE/IOM NJ1e4eBOM
KOCTW [KOMCTUKOM. B KauecTBe [KOMCTMKA
NCMO/b30BA/IN KAHHOIMPOBAHHOE LUKO.

Y 14 nauuweHToB, 64 % OT 06LLEro
Ko/im4yecTBa 00/bHbIX, Obl1 MPUMEHEH MeTO[
3aKpbITO penosnumy nepesioMoB MNJeveBoin
KOCTW, C WCMO/Mb30BaHMEM CMULLEBOTO AMC-
TpakTopa cObpaHHOro M3 KOMMOHEHTOB an-
napata Wnusaposa. (®oto 1) Cxema pguc-
TpakTopa U MeToAMKa ero NpUMeHeHus, Obl-
na npegnoxeHa YenHokosbim AH. n co-
aBT.[21]

PesynbTaTbl U 06CYyXaeHue:  3a-
KpbiTasa penosnuna n BUOC BbINOMHEH Y
Bcex 22 naumeHToB (100%). CpefHee Bpems
onepaumm 1.5-2 4aca, cioga BXOAUT Bpems
MOHTa&XXa U [AeMOHTaXa CnuLeBOro AMCTpak-
TOpa, a TakXke Bpems, 3aTpayeHHOe Ha WH-
TpaonepauyOHHbIN PEHTrEeHONOrNYECKUIA
KOHTpO/b. CpefHAs KPOBOMOTEPA COCTaB/If-
na 100- 150 mn. Mimmobunmsaums KOHeYHO-
CTM B OCYLLECTB/ANACb C MOMOLLBH KOCbI-
HOYHOW NOBA3KM B TedeHne 10-14 gHei no-
Cfie onepaummn o ycTpaHeHUs 60/1eBOr0 CUH-
apoma. Peabunutaums HaumHanacb C nep-
BbIX CYTOK C MOMeHTa orepauuu. HasHaua-
INCb MasATHMKOOOPa3Hble NacCuBHbIE [BUKe-
HVA B M/IeYEeBOM CYyCTaBe, 3aTéM aKTUBHO-
naccuBHas paspaboTka [ABWKEHWUI C aKLeH-
TOM Ha OTBefieHM1e B M/1e4eBOM CYCTaBe Moj

MPOB/IEMW TPABMATOONIT TA OCTEOCVHTESY 2017 Ne

limb. Point of insert of a nail located as near
as possible to the center of humeral bone's
head. All stages of operation were performed
under control of surgical X-ray.

In 8 patients, 36% of total amount of
patients, reposition of the fracture was per-
formed by traction and rotation by the axis of
the injured limb and control of the humeral
bone's proximal part by joystick. As a joy-
stick we applied a cannulated awl.

In 14 patients, 64% of total amount of
patients we applied the method of closed re-
position of humeral bone fracture using nail
distractor constructed of llizarov device com-
ponents. (Photo 1.) Scheme of the distractor
and methods of use thereof, proposed by
Chelnokov AN. et al. [21].

Results and discussion: Closed repo-
sition and IM nailing was made in all 22 pa-
tients (100%). The average operation time
was 1.5-2 hours, and included time for
mounting and dismounting of nail distractor,
as well as time spent on perioperative X-ray
control. Average blood loss was 100-150 ml.
Immobilization of the limb was made by cra-
vat bandage during the period of 10-14 days
after surgery to elimination of the pain syn-
drome. Rehabilitation starter from the first
after operation. Appointed were pendu-
lumlike passive movements in humeral joint,
then active-passive development of motions
focused on extension in humeral joint under
control of the pain syndrome. The average
hospital stay was 4-5 days. Our results of
treatment correspond to functional demand of
patients. Criteria for the assessment of the
results of treatment were: achieving a consol-
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KOHTponeM 6onesoro cuHapoma.CpegHee
Bpems npebblBaHWNA B cTaumoHape 4-5 AHei.
MMonyyeHHble Hamy pe3ynbTaTbl  JIeYeHUN
COOTBETCTBYIOT (DYHKLUMOHa/IbHOMY Tpe6o-
BaHUIO OONbHbIX. KpuTepmsamMu OLEHKKU pe-
3yNbTaTOB /IeYEHUN ObUIN: LOCTVKEHME KOH-
COMMAaUMK, BbIP&XXEHHOCTb 60/1EBOr0  CUH-
ApoMa, 00beM [BMXKEHWIA B M/1Ie4EBOM CyCTa-
Be. CpalleHne nepesiomMoB Yepe3 8 Hefesb
O0TMe4yeHo peHTreHonorunyeckn y 20 (90.9 %)
00MbHbIX.  JOCTUTHYTa fOCTaTOvHas (PyHK-
Lms ¢ yrnom oteeaeHms nneya 90° un 6onee, ¢
otcyTcTBueM 6onn y 19 naumeHTtoB 86.4 %
6onbHbIX. Cpean HabnogaeMbiX  60/bHbIX
OTCYTCTBOB&/IM C/lydau He CpalleHus Wu
NHDEKLMOHHbBIX OC/TOXHEHNI

3 OCNOXHEHWIA: Y 2-X NaLneHToB
Hab/roganacs Murpaums 610KMpYHOLLLEro
BUHTA.(BMHTbI YAa/ieHbl CrycTa 3 Mec. nocre
oriepauumn).

TpaBmMaTUYeCKNiA HEBPUT  NTy4YEBOrO
HepBa: 1 nauueHT (KOHTY3us Hepsa Mpw Bbl-
MOSIHEHUN [OUCTaSIbHON ONOKUPOBKU CTEPXK-
Hs).

BbICTOAHWE NPOKCMMa/IbHOTO OTAe-
Nna CTePXXHS B NMOMOCTb CyCTaBa OTMEYEHO Y 3
naumeHToB (TEXHUYECKMe OLIMOKN Ha CTaaum
0CBOEHWSA MeTofa). [lonyyeHHble HamMu B
npoLecce NeveHUss OCNOXKHEHWS, COBMagatoT
C OCNOXHEHWUAMWN OMKUCLIBAEMbIMU 3apy6eXx-
HbIMW aBTOpamn [15,17,22]

BbiBogbl: MeToaMKa 3aKpbITOro WH-
TpamegynnsapHOro OCTEOCUHTe3a  MPOKCU-
Ma/lbHbIX MEepesioMoB M/eYeBOin KocTu fo-
CTynMHa [AN8 NPaKTUYeCKOro MprYMEHEHMS.
CoxpaHsis BCe MperMyLLEecTBa MaJloMHBA3MB-
HOW XWUpyprum, OHa MNO3BONSET WU36eXaTb
OTKPbITOW penosuumun, He Tpebys npu 3TOM
XUPYPruyeckoro Aoctyna K hparMeHTam
nepesioMa. 37O NO3BOJISET YMEHbLUNTb KO-
YeCTBO MOC/IE0NepPaUMOHHbIX  OCIOKHEHNN,
COKpaTUTL Bpemsi npebblBaHUA 60/LHOrO B
cTaumoHape, 1 06ecneynTb PaHHIOK Mocne-
ornepauroHHYH peabuimTauunio NaLueHToB.
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idation, the severity of pain, the range of mo-
tion in the shoulder joint. Union of the frac-
tures through 8 weeks has been observed ra-
diographically in 20 (90.9%) patients. The
proper function with extension angle of the
shoulder of 90° and over and without pain
has been achieved by 19 patients, i.e. 86.4%.
Among the patients being studied there were
no cases of non-union or infectious complica-
tions.

Among the complications there were:
migration of locking screw in 2 patients (the
screws removed 3 months after surgery).

Traumatic neuritis of radial nerve: 1
patient (contusion of the nerve in course of
distal locking of the nail).

Protrusion of the nail's proximal part
into the joint cavity has been observed in 3
patients (due to technical mistakes at the
stage of studying the method). Complica-
tions observed in process of treatment coin-
cide with complications described by foreign
authors [15,17,22].

Conclusions: The method of closed
IM nailing of proximal humeral fractures is
available for practical application. Preserving
all advantages of less-invasive surgery, it
allows avoiding open reposition, at that not
demanding surgical approach to parts of the
fracture. It promotes decrease of post-
surgical complications, shortens the bed-time
of patients in hospital, and ensures early post-
surgical rehabilitation of patients. Use of nail
distractor allows achievement of better repo-
sition of bone parts and provides the surgeon
with possibility to mark correctly and create
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MMprvMeHeHne CMMLEBOTO AMCTPaKTopa Mnos-
BOMIAET LOOGUTLCA Nyudlleid peno3vumMm KocT-
HbIX (DParMeHToB, a TaKXe [aeT BO3MOX-
HOCTb XMPYpPry, 3a CYET  BO3MOXXHOCTU
ynpaBieHNs NPOKCUMa/bHbIM OTZAENIOM Me-
YeBOW KOCTW, MPaBWU/IbHO HaMeTUTb U ctop-
MMPOBATb TOYKY BBO/A CTEPXKHS.
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the nails' insertion point thanks to possibility
to control the proximal part of the humerus,

Puc. 1. CnuueBoii AMCTPaKToOp cobpaHHbIN M3 KOMIMOHEHTOB annapaTa nun3apoBa
Pic. 1. Nail distractor constructed of components of the Ilizarov device

KnuHnyeckunin npumvep Ne 1 BosbHas
C. 56 net. [3: 3akpbITblA 2-X (hparmeHTap-
HbIA ( 2-B Tvn) nepenoM MPOKCUMaIbHOIO
KOCTW OTAena NeBOW MNeYeBOM KOCTW, CO
CMeLLEHMEM.

Clinical case No. 1. The patient S., 56
y.0. Diagnosis: Closed 2-parted (2-B type)
fracture of left proximal humerus with dislo-
cation,

Puc. 2. KT ckaHbl 60nbHON C. 56 neT. onpegensieTcsa 2-x oparMeHTapHbIv ( 2-B tin)
nepesioM NPOKCUMasIbHOI0 KOCTW OTAeNa SIeBO MNieveBo KOCTU.
Pic. 2. CT images of the patient S., 56 y.0. show 2-parted (2-B type) fracture of left

proximal humerus.
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KT ckaHbl 60nbHOM C. 56 neT. onpe- CT images of the patient S., 56 y.o.
nenseTcs 2-x parmMeHTapHblii ( 2-B Twn) show 2-parted (2-B type) fracture of left
rMepesom MNPOKCUMabHOTO KOCTW oTgena proximal humerus,

NEBOI NeYeBoit KOCTU.

BonbHas C.56 neT.- MHTpaonepauu- The patient S., 56 y.0. Intraoperation
OHHblE PEHTTeHOrpaMMbl 3TanoB 3akpblTon X-ray images of the stages of closed reposi-
peno3uuun 1 BNOC. tion and IM nailing.

BonbHas C. 56 neT. 3 mec. nocne The patient S., 56y.0. 3 months after
onepauuu - pocTurHyTas (yHkums nesoit surgery - achievedfunctionality of left upper
B\K limb
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KnuHnyeckunin npumep Ne 2 BosnbHas Clinical case No.2. Patient H, 56 y.o.,
X. 56 net, 3akpbITblil 2-x (hparMeHTapHbIA closed 2-part (2-B type) fracture of proximal
(2-B tmn) nepenom npokcumanbHoro otgena humerus with dislocation.
N1eYyeBomr KOCTH, CO CMELLEHUEM.

KT-ckaHbl BonbHass X 56 neT, CT images of the patient Il., 56 y.o.
onpefenseTca 2-x parmeHTapHbln (2-B  show 2-parted (2-B type) fracture of left
TVN) Nepenom MPOKCMMaibHOro oTaena nne- proximal humerus.

YeBOW KOCTW.

BonbHas X. 56 neT. BHewHuin Bug, The patient H., 56y.0. Appearance of
NpoonepupPoBaHHOI KOHEYHOCT U operated limb.
BonbHas X. 56 neT. - PEHTTreHo- The patient H., 56 y.0. X-ray image

rpaMma Ha crieaytoLLmii igHb Nocne onepauun — next day after surgery.
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BonbHasa X. 56 neT. 5mec. nocne onepauun.  The patient H., 56y.0. 5 months after sur-
JocTurHyTas yHkuma npasol  BepxHei gery. Achievedfunctionality ofright upper
KOHEYHOCT W limb.
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