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Buceimaeno pezynemamu oocniodxcenv 6 medcax 0o-
eosopy Ne2 gio 22.12.2015 p. mioc Ilonmaecvkoio Oep-
alcaenoio  azpaproro  axademicro (I1I[JJAA) ma Buwum
0epIHCaBHUM HABUATLHUM 3aKIA00M YKpainu « YKkpainco-
Ka Mmeduuna cmomamonociyna axademisiy (BJH3Y
YMCA) npo posuupenns cniepobimnuymea ma 3miyHeH-
HSl 36 3KI8 V cqhepi HAYKU, HOBIMHIX MEXHON02ill ma iH-
HOBAYIU, @ MAKONC CAPUSIHHA AKAOEMIUHIU MOOITbHOCI 3
numaHs, AKi NPeOCmasisAIoms CHIIbHULL HAYKOGUU Md
CYChinbHUil iHmepec.

Pozenanymo numanns wooo npaKxmuyHo20 3acmocy-
BAHHA PIZHUX CNOCO0I8 CKIAOAHHA MA KPINjeHHs Cmpu-
JHCHeBOI cucmemu OANKO-CMPUNCHEB020 ANAPAMY 306Hi-
wHbol Qixcayii nio yac aiKy8aHHs romylouux nepeino-
Mig epyonoi knimunu moounu. Onucano unaoxku Ooyin-
HOCMI 3ACMOCYBAHHA OANIKOBO-CIMPUICHEB020 ANAPAMY 3
308HIWHIMU ONOPHUMU WNUTLKAMU 015 ikcayii OeKinb-
KOX CYMIJICHUX pebep SUNAMaH020 pasmeHmy epyouHo-
pebposoco Kapkacy 3a cxemoio 308HiUHbO20 NPAMOKYM-
HUKA, 30 CXEMOIO 3 YACMKOBO 36€0CHUMU CIMPUNCHAMU, d
MAaKodAC 30 KOMOIHOBAHOIO CXEMOIO.

Knrouoei cnoea: anapam 306niwiHvoi ¢hixkcayii,
@romyrouuil neperom, epyoHa Kiimuua, cnocio Qix-
cayii, KOHCMPYKMUBHA CXemd.

IMocraHoBKka mpoOiaemu. 3a TaHVUMH BiZIOMHX Hay-
KOBHX JOCHImKeHb [1—4], 3HauHAa KUIBKICTH TpaBM
TPYIHOI KITITHHU CYNPOBOKYETHCS (IIOTYIOUNMU Tie-
penoMaMu TpyauHO-peOpoBoro kapkacy. OmHuM i3
HAWOLTBII TSHKKMX Ta HEOE3NeYHWX BHIIB 3aKPHUTOL
TpaBMH TPYJHOI KIITHHH € MHOXWHHI (hparMeHTapHi
nepesioMu pedep Ta TPYIMHH, SIKI MOEIHYIOTHCS 13 3a-
00€EM JIereHb 1 CyINPOBOKYIOThCS sBHIEM (hioTaril
rpyHoi cTiHkH [1, 5].

AHaJi3 OCHOBHHX MOCHII:KeHb i myOJikamiii 3
JaHoi mpodJieMu. Sk MOKa3yIOTh BiIOMI JOCIiKEeH-
HS BITYM3HSIHMX Ta 3aKOPJOHHHUX BUCHUX, HAIPUKIIA
Bypnyka B. B., Nirula R., Mayberry J., neTanbHicTh y
BUNAJKY (IOTYIOUOI TpyAHOI KIITHHU CATA€ MOHA
20% [1, 5].

3 ypaxyBaHHSM TOTO, III0 B YKpaiHi MPOBOAATHCA
BiliCbKOBI [Iii, KUTBKICTB TpaBM i3 (UIOTaIi€l0 TPy IHOT

KIIITHHH, HA JKaJIb, CYTTEBO 301IBITY€ETHCS, OCKUTEKH
PO3MOBCIO/IKeHI BUMAIAKK (HIOTALIHHUX IepenaMiB
IpyaOHOI KIIITHHM, CIPUYMHEHUX TOTPAIUIIHHSIM aB-
TOMAaTHOI Kyl B OpoHEXWieT BilicbkoBoro. Tomy
JIOCITIJDKEHHS CIPSAMOBaHI Ha yJIOCKOHAJICHHS METO-
IOiB Ta 3aco0iB JiKyBaHHS (JIOTYIOUHX IIEPETOMiB
TPYAMHO-PEOPOBOTO KapKacy € HaJ3BHYaHHO aKTya-
JBHUMH 1 BXKJIHBHMH.

Meta: po3poOKka 3aX0/IiB Ta pEKOMEHJIAIIH 070
MOKJIMBOTO 3MEHIICHHS ONEPAaTHBHOI'O BTPYYaHHS
MIPH BCTAHOBJICHHI OAIKOBO-CTPM)KHEBOTO arapary
30BHIIIHBOT Qikcanii guoTaniiiHux nepenomis ¢pa-
TMEHTIB pebep rpyIMHO-pe0pOBOro KapKacy.

3as0anna: OOTPYHTYBaHHs CIIOCOOIB CKIIaJaHHS
Ta KPIIUICHHSI CHCTEMH 0ajKO-CTPHKHEBOTO arapa-
Ty 30BHIIIHBOI Qikcawii mig yac JiKyBaHHS (IIOTY-
I0YMX TIePEIOMiB I'PYAHOI KIIITHHH JIFOIUHU.

Marepiaau i MeToau pocaimxkensn. [Ipu mpoge-
JICHHI JIaHUX JIOCJIPKEHb BHKOPHCTAHO METOU
CIIOCTEPEKCHHS Ta MOPIBHSIHHA Pe3yJbTaTiB 3aCTO-
CyBaHHS OaJIKOBO-CTPM)KHEBOTO arapary 3O0BHIIII-
HBOI ¢ikcanii groramiiHuxX nepenoMiB GparMeHTiB
pebep rpyanHO-peOpOBOTO Kapkacy y Xipypriuii
HPaKTHL T'yMaHHOT MEANIHHY.

PesyabTaT gocaimkenb. DortariiiiHi  sBUIIA
TPaBMOBAHOI IPYHOT KJIITHHH JIFOJAWHA BUHUKAIOTh 5K
HACJIJIOK (pparMeHTapHUX IIEPEIOMIB TPHOX Ta OLIb-
me pedep, 0 MPU3BOAWTE JI0 MICIIEBOTO TIOPYIIICHHS
Hecydol 3IaTHOCTI TpyauHO-peOpOBOrO  Kapkacy.
OnoTanis NposIBISETHCS Y BUITIALL «IPOTH(HAZHOT0»
PYXy TPYAHOI CTIHKH, KOJIM Ha aKTi BAWXY IOLIKO-
JDKEHa JUISTHKA (hparMeHTy pedep 3araia€ BCepeauHy,
a Ha aKTi BUAMXY, HaBMAKH — BUTHHAETHCS HA30BHi.
[pu 11bOMy M’s130Ba aKTHBHICTH TPYIMHO-PEOPOBOTO
KapKacy 3Ha4HO 3MEHIIIYEThCS 32 PAXyHOK OOJIOBOTO
cunzapomy. Lle npu3BoanTh 10 YTBOPEHHS JOJATKOBOL
TIOPOXKHUHHU y TPYAHIN KIITII, Yepe3 Ky TMOpYyIIyEThb-
Cs1 HOPMAJTGHUH TIepenajl TUCKIB 1 TIOTIPIIyETHCS TIPO-
1eC MOBITPOOOMIHY B JIETCHSX.

Cy4yacHHMH BiIOMUMH METOAAaMH JIKyBaHHS (hio-
TYIOUHX TIEPEIOMiB TPYIHOI KIIITHHY € BHYTPIIIHIN Ta
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30BHIIIHIA OCTEOCHHTE3 13 3aCTOCYBaHHSIM PI3HHX
crnoco6iB (ikcartii. PisHi Meromu ¢ikcarii MaroTh SIK
TIepeBard, Tak i HEIOMIKH, OJHAK MPaKTHKA 3aCTOCY-
BaHHS JOBOMAWTH, 110 30BHIIIHIA METaJIOOCTEOCHHTE3
(JIOTYI0UMX TepesioMiB IPYANHO-PEOPOBOTO KapKacy
CYTTEBO, Y HOPIBHSHHI i3 BHYTPIIIHIM, Ma€ Kpali KJi-
HIYHI HACIIIKM JIIKYBaHHS 1 TO3BOJISIE 3MEHIIIUTH Yac
niKyBaHHA [1, 4].

VY T0i e yac, He 3BaXKalo4y Ha JOBOJI 3HAYHY Ki-
JIBKICTh PI3HMX CIIOCOOIB 30BHIIIHBOI (ikcarii, Ha
npoOJIEMOI0 CTBOPEHHSI ONTUMAJIbHOT KOHCTPYKIIii
3ac00iB 30BHIIMIHBOI (iKcalii MOCTIHHO MPaLIOIOTh 5K
BITYM3HSIHI, TaK 1 3aKOPJOHHI HAYKOBII, aje Taka
npobiema moTpedye MONAIBIIMX HAYKOBHX JOCITi-
JoKeHb. Ha Ham morsisi, NOIIyK HUISXiB BUPILICHHS
JaHOT TIPOOJIEMH Ma€e TPYHTYBATHUCh TaKOX Ha 0a3o-
BHX TIOJIOKEHHAX Ta 3aKOHAX TEXHIYHOT MEXaHIKH Ta
TEOopii MaIllMH Ta MEXaHI3MIB.

3 TOYKM 30py TEXHIYHOI MEXaHIKH, TIpyIHHO-
pedepHHil KapKac € HECyHO0 MPOCTOPOBOIO KOHCTPYK-
miero y Bunini Qepmu, siKa CripuiiMae HaBaHTaKCHHS
Bi/l aTMOC(EpHOro TUCKY, CUJT TSDKIHHSA Ta 3yCHIIb Bif
ckopoueHHs M si3iB. CBol (pyHKIIi B opraHi3aMi rpyaHa
KJIITHHA BUKOHYE 32 PaXyHOK BJIACHOI MIITHOCTI Ta KO-
PCTKOCTI, 10 03BOJISIE il 3a0e3MeUMTH 3aXHCT BHYT-
PIITHIX OpraHiB Ta MOMIIMBICT IITYYHOTO CTBOPEHHS Y
JIETEHSX TUCKY BUIIE Ta HIKYE aTMOCGHEPHOTO TIif] Jac
BUKOHAHHS aKTiB JMXaHHS.

3 Ti€l xk mo3uwii, (roTauiiiHuiA TepenoM rpyaHoi
KITHHHA € BHUIIAJKOM YaCTKOBOI BTPATH MIIIHOCTI He-
Cy40l KOHCTPYKIIii — IPpyIUHO-PEOPOBOrO KapKacy, 3a
SIKOTO YMOBHO CTaTH4Hi €JIEMEHTH KOHCTPYKLIi rpy-
JIMHO-peOEepHOro KapKacy IepeTBOPIOIOTECA Y MeXa-
HI3M 13 00OMEXEHO PyXOMHMH JIaHKamu. [Ipu 1ibomy
CHCTEMH 30BHIIIHHOTO OCTEOCHHTE3y BHCTYIAIOTh Y
PO «CHUCTEM TiJICHICHHS», SKi TO3BOJISIOTH MOBHIC-
TIO 200 YaCTKOBO BiIHOBHTH HECydy 3IaTHICTH IIO-
IIKOJKCHOT KOHCTPYKIIIT TPyANHO-PeOpOBOro Kapka-

cy. OcteocuHTe3 TpyIMHO-pEOpOBOro KapKacy Harpa-
BJICHUHM Ha BiJHOBJICHHS OPCTKOCTI Ta MIIJHOCTI TO-
IIKOJDKEHOT TPy THOT KIIITHHH.

[To3uTuBHI pe3ynbTaTH JiKyBaHHS Ta MOBHY CTa-
TUYHY (iKcalilo CTYINEHIB BUIBHOCTI, 10 BUHHKa-
I0Tb TpH  (GIoTaiiHUX pyxax, gae OaiaKoBo-
cTpwxHeBHi amapar (puc.l). OCHOBHMMH eleMeH-
TaMU TaKOTO amapaTy € TPaBMaTOJOTiuHi Cruii 7
(puc. 1), BepTuKanbHi OMOPHI CTpwkHI / (puc. 1) Ta
30BHIIIHI OMOPHI MWIbKK 5 (puc. 1).

Po3pobnenuit HamMm cnoci®6 KpiruteHHs Oajiko-
CTPMO)KHEBOTO anapaTy 30BHIIIHBOI Qikcauii Ha rpy-
IUHO-peOEpHOMY KapKaci TOJsTae B IPOBEICHHI
CHHLB yepe3 rpyAuHy abo peOpa i BCTaHOBJIEHHI Ha
HUX ONOPHUX €JEMEHTIB 30BHILIHIX JiKyBaJIbHUX
METaJOKOHCTPYKITiH (puc. 2) [2-4].

OmnopHi eeMeHTH MOAIOHMX arapatiB 30BHINIHBOT
(¢ikcarii MOBHHHI MICTUTH, SIK MiHIMYM, [1Ba KOHTaKTHi
BY3JIM: OJTMH — JUTS B3aEMOIIi 13 CITULIAMH, JPYTUHA — TS
B3a€EMOJIIT 3 IHIMMU OTIOPHUMU €JIeMEHTaMH (puc. 2).

TexHika NPOBEJCHHS CHHLb MOJSTa€ B HACTYII-
HoMmy. [lomepeuno 1o pebpa yepe3 KOpTUKaIbHI ma-
PY HIDKHBOI Ta BEPXHBOI TIOBEPXOHB ITAIIKIPHO €KCT-
paruIeBpaIbHO MPOBOATH CHuIk0. Cruio 000B'sI3-
KOBO IPOBOJATH 3HH3Y Bropy IO BIHOIICHHIO IO
pebpa, Tak, mo0 mpw 3iCKOB3yBaHHI KiHUMKA CIHII 3
HIDKHBOTO Kpato pebpa BiJBOJMBCS MiXpeOepHUi cy-
JUHHO-HEPBOBHH MYyYOK 0e3 HOro MOIIKOIKEHHS.
Binpa3y micns mpoxokeHHS BEPXHBOTO KOPTHKA-
JBHOTO IIapy pedpa manbnaTOpPHO Yepe3 LIKIpY BH-
3HAYAIOTh KIHYMK CITHIN 1 B HOr0 TMPOEKIII poOiIsiTh
PO3THH MIKIpH JAOBKHHOIO 2—3 MM, IIIO JAOCTATHIN Ui
HPOBEJICHHS Yepe3 HbOTO OIMOpHOro enemenra. Omop-
HHH eNleMeHT (iKCYIOTh Ha CIHII, 3aHYPIOIOYH HOTO
y po3tuH. CnMIf0 NpOBOAATH Jajli, HANPABIISIOUYM il
pyX 3a JIOTIOMOTOIO OIIOPHOTO eJieMeHTa. Y CIocio,
OIMCAHU{ BHIIIE, IPOBOMATH 1HIII CHHI Ta (IKCYIOTh
Ha HUX JOCTATHIO KUTBKICTh OLIOPHUX €JIEMEHTIB.

Puc. 1. 30enimnii euznad ma cxema anapamy 308HiHb0T hikcayii:
1 — Kpy2na wacmuna onopruozo cmpudicHs; 2 — 207106Ka 3 0MEOPOM 01 CRUYI ONOPHO20 CIPUNCHA;
3 — nnacka 6epxHa HACMUHRA 3 OMEOPAMU ONOPHO20 CIMPUIICHA; 4 — omeip 0 ikcayii;
5 — 306nimnn onopna wnunvka; 6 — ikcyroui aiiku; 7 — mpasmamonoziuna cnuys.
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Puc. 2. Cxemamuune 300pariceHHs cnocody npoeeodeHHs mpaemamooiuHoi cnuyi
ma 6CMan061eHHA ONOPHOZ0 6EPMUKATILHO20 CIMPUIICHSL:
1, 2 — ey3nu 63a€mo0ii ONOPHO20 6EPMUKATLHOZ0 CIIPUIICHA; 3 — MPABMAMON0ZIYHA CRUY;
4, 5 — HudHICHITl | 6epXHITI KODMUKATbHI Wapu peopa; 6 — mixcpedepHull CYOUHHO-HEPBOBUIL NYUOK.

F'w

Puc. 3. Buxopucmannsa 6a1K060-cmpuiicne6020 anapamy iz 306HiUWHIMU ONOPHUMU WIRUTLKAMU
ona Qhikcayii 0eKiibKoOX CYMINDCHUX pedep sUNAManozo hpazmenmy pyouHo-pedposozo Kapkacy
3a cXemo10 306HIWHB020 NPAMOKYIHUKA.

[Ticas mpoBemeHHS CIIAIG 1 BCTAHOBJICHHS HA HHUX
OTIOPHUX EJIEMEHTIB, 3a JOMIOMOTOI0 OCTaHHIX MoJie-
JIOKOTh  OANKOBO-CTPM)KHEBHUI amapar 30BHILIHBOT
(ikcarrii.

Jns ycyHeHHs1 peOepHOro KiarnaHy, Jie mepeinama-
HO Tpoe 1 Oinblre pedep, Ta QIOTyIOUMiA KiamaH Mae
3HAYHI pO3MipH, IOLUUIFHO BHKOPUCTOBYBAaTH MPOC-
TOPOBY KOHCTPYKIIIO 3 YOTHpPMa 30BHIIIHIMU OTIOP-
HUMH ImibkaMu (puc. 3). IlpoctopoBa KOHCTPYK-
sl 3 BUKOPUCTAHHSIM EJIEMEHTIB TaKOro amapary
MOBHICTIO (hikcye HebaxkaHi CTYNEeHi BUTBHOCTI, IO
BUHHUKAIOTh MPH (IIOTALIHHOMY MEpeoMi IpyIuHO-
pebpoBoro kapkacy (puc. 3).

Takox omHUM 31 crmoco6iB dikcartii pparmenTap-
HUX TIEpeoMiB pedep € 30BHILIHIA OCTEOCHHTE3 i3
YaCcTKOBO 3BeJieHUMU By3namu [2, 3] (puc. 4). He-
OOXiHICTP BHUKOPUCTAHHS TOTPIHHUX 3BEICHUX
CTPUXHIB 3yMOBJICHa YCYHCHHSIM MPOTMHY BUJIaMa-
HOI YaCTHHU B MICISIX, JI¢ BCTAHOBJICHHS JIOJATKO-
BHUX KPIMWIBHHUX IIMIIFOK BUKJIHKAE HE3PYIHOCTI
ab0 € HEMOXJIMBUM 3 ypaxyBaHHIM aHATOMIi XBO-
poro.

Taka cuctema KpimiieHHA JIae 3Mory (ikcyBaTH
(hparMeHTapHI HEPEIOMHU TPYIUHO-PEOPOBOro Kap-
Kacy B OUIBII JIOKaNbHiH 30Hi. [Ipy oMy OmopHH-
MU eleMeHTaMH (ikcarlii CTalTh HEYIIKOKEHI
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YaCTUHH TPYIHOI KIIITHHH, MO 0e3MocepeHbo po3-
TaIIoOBaHi NOOIN3y 30HH MEPEIOMY.

SIKIIo0 'y XBOpOro BHSBJICHO JIEKUIbKA OKPEMHX
(hparMeHTapHUX MEPEIOMIB, 1[0 MAFOTh PO3raTyKEeHY
JIUCIIOKALIIIO Ta BIAAadeH] OJHE Bl OJHOIO Ha 3HAYHI
BiJICTaHi, TO B TAKOMY BHUIIAJIKy ITOE€JHAHHS CTPIDKHIB
4oTHpMa 1 OiJIbIlIe OTTOPHUMH IIMAIBKAMHU He 3pydHe
1 He 3aBKIU MOXIIUBE 3 TOYKH 30pYy MPAKTUIHOTO
BUKOHaHHS. TakoX YCKIaTHSIOTHECSA MPOQiIaKTHIHI
Il Mmoo 0OpoOKH XIpYPTivyHUX paH, IiIBUIIYETHCS
HMOBIpHICTH 0OJILOBOTO BiUYTTSI XBOPOTO 32 paxy-
HOK HEHaBMHCHOI ()i3MYHOI Aii Ha €JIeMEHTH KOHC-
TPYKIii anapaTy 30BHINIHKOI (ikcarii, T01aroThes i
CKJI3JTHOIIII PYyXiB XBOPOTO.

Y GBI CKJIaTHUX BHITAJKaX MOXKIUBO KOMOIHY-
BaTH BUKOPWCTAHHS 3BEJCHUX BY3IIB Ta 30BHIIIHIX
OTIOPHUX IITHIHOK (PHC. 5).

Taka TEXHOJIOTiSI BCTAHOBJICHHS arapary 30BHi-
HBOI (ikcarii € KOMIPOMICOM IHIOJI0 TOHOBJICHHS
JKOPCTKOCTI Ta MIITHOCTI TPYAHHO-PEOPOBOTO Kap-
Kacy 3 MIHIMaJIbHO MOXJIMBOIO KUIBKICTIO (hiKCYyIO-
YUX EIIEMEHTIB MPH CKIAJHUX MHOXWHHUX (par-

MEHTapHUX IMepeloMax TPYAHOI KIITHHH, IO Cy-
MPOBOKYIOTHCS (pIioTatiero.

BucHoBok. TakuMm 4MHOM, 3aCTOCYBaHHS ITiJXO-
Iy, CIIPSIMOBAHOTO HAa YCYHEHHS CTYTEHIB BUIBHOCTI,
110 BUHUKAIOTH NMpH (QIIOTaLiiHUX mepenamax, i3 BU-
KOPHCTaHHSM I10JI0’KEHb TEOPETUYHOI MEXaHiKH, Te-
opil MallMH Ta MEXaHi3MiB, JeTaJell MaIllMH, BaKy-
YMHHUX TEXHOJIOTIH Ja€ 3MOTy TpOaHali3yBaTH MOBe-
IIHKY TpyAHOI KIITHHH 32 PI3HUX BUMANKIB I TO-
IIKOJPKEHHS, SIKI CYIIPOBOUKYIOTBCS SIBHIIEM (IIoTa-
1ii, Ta BUSIBUTH OCHOBHI PHCH JW3aiHy ONTUMAaIbHOI
KOHCTPYKLIi anmapary 30BHIIIHBOI (ikcawii, oOrpyH-
TYBaTH MiHIMalIbHY KiTBKICTh €JIeMEHTIB HOro KOHC-
TPYKWii Ta MpoaHai3yBaTH BapiaHTH BHKOHAHHS

OCTEOCHHTE3Y.

Pe3ynpTaTH MpOBEAEHOrO IOCIILKEHHS CKJIaia-
FOTh OCHOBY IS MOJANIbIII0T KOHCTPYKTOPCHKOI PO3-
POOKH ONTUMAaNBHOTO amapary 30BHIIIHBOI Qikcarii
Ta BUKOHAHHS NPOEKTHHUX PO3PaxXyHKIB HOro ejeme-
HTIB 1 BY3JIiB.

Puc. 4. Bukopucmannsa 6anKo80-cmpuiicnesozo anapanty 011 J10KaavHoi Qixcauii
0eKiIbKOX CYMINCHUX pedep 6UAMAN020 (hpazmeHmy cpyouHo-pedposo2zo KapKacy
3a cXeMO10 3 YACMKOGO 36€0CHUMU CIPUNICHAMU

Puc. 5. Bukopucmanus anapamy 306Hiwtnboi (hikcauii 3i 36e0enumu y31amu ma 308HIWIHIMU
WnUIbKamu npu JiKy8anHi CKNaOHUX MHONCUHHUX NeEPeNamie 3a KOMOIHOBAHOIO CXeMOI0
(mpaema zpyoHoi KiimuHu, w0 CHpUYUHEHA HAI300M HA TI00UHY KoNleca mpaKkmopa)

Ne 3 « 2018 « BICHW/K lMonTaBcbKoi Aep)kaBHOi arpapHOi akagemii 171



TEXHIYHI HAYKU

BIBJIIOT'PA®DIA

1. Bypayxa B. B. OuiHka TSKKOCTI 1 BUOip Xipyp-
TIYHOTO JIIKYBaHHS IIOIIKO/DKEHL TyIWHO-pebdep-
HOTO KapKacy y NOCTPaKAAIMX 3 MOEIHAHOI 3a-
KPHUTOIO TPaBMOIO TpyZeH : aBToped. TuC. K. M. H. :
cruer. 14.01.03 «Xipypris». — Kuis, 1996. — 21 c.

2. Nirula R., Diaz J., Trunkey D., Mayberry J.
Rib fracture repair: Indications, technical issues, and
future directions // World J. Surg. — 2009. — 33(1). —
P. 14-22.

3. Ilanacenxo C. 1. YIOCKOHAJICHHS IIPOCTOPO-
BUX KOHCTPYKILIH A7l JTiKyBaHHs (IIOTYIOUHX Iepe-

ANNOTATION

Panasenko S. 1., Burlaka A. A., Yakhin S. V.
Justification of the choice of the constructive
scheme for the device of external fixing of the float-
ing thorax fracture.

According to the known scientific research [1-4
in bibliography] a significant amount of injuries of a
thorax is followed by the floated changes of a ster-
num-rib framework.

As the known researches of domestic and foreign
scientists show, for example, Burluk V. V., Nirula R.,
Mayberry J., lethality in case of the floated fracture of
edges of a thorax is more than 20 % [1, 5].

Unfortunately, in Ukraine military operations and
quantity of injuries with flotation of a thorax signifi-
cantly are conducted increases as the cases of floata-
tion fractures of thorax caused by hit of an automatic
bullet in the military bullet-proof vest meet. There-
fore, researches are directed to improvement of
methods and remedies for floatation changes of a
sternum-rib framework are extremely relevant and
important.

Purpose and research problems — development of
actions and recommendations about possible reduc-
tion of extent of surgery by the choice of the opti-
mum constructive scheme of the device of external
fixing of fragments of edges at a floatation change
of a sternum-rib framework.

When carrying out these researches methods of
observation and comparison of results of use of the
frame-rod device of external fixing of floatation
changes of fragments of edges of a sternum-rib
framework in surgical practice of humane medicine
are used.

The floatation phenomena in injured a thorax of
the person arise as a result of fragmentary fractures of
three and more edges that leads to local disturbance
of the bearing ability of a sternum-rib framework.
Flotation is shown in the form of «antiphase» the
movements of a chest wall when on the act of a

nomiB rpyauHun Ta pebep» / C. 1. Ilanacenko,
O. A. bypnaka // JluHamika Ta MIITHICTb €HEPTETHY-
HUX 1 CUIBCBKOTOCHOJAPCHKUX MAIMH Ta 010TEeXHi-
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breath the damaged site of a fragment of edges sinks
down inside, and on the act of an exhalation, on the
contrary — is curved outside. At the same time the
muscular activity of a sternum-rib framework consid-
erably decreases at the expense of a pain syndrome. It
leads to formation of an additional cavity in a thorax
behind which the normal difference of pressure is
broken and process of air exchange in lungs worsens.
Modern known methods of treatment of floatation
fractures of thorax are the internal and external osteo-
synthesis using various means of fixing. Various
methods of fixing have both advantages, and short-
comings. However, practice of use shows what exter-
nal threw — an osteosynthesis of the floated change of
a sternum-rib framework possesses significantly the
best clinical effects of treatment and allows to reduce
treatment time in comparison with internal [4, 5].
From the point of view of technical mechanics, the
sternum-rib framework is the bearing space rod de-
sign which perceives loadings from a difference of
internal and external pressure and also from the ef-
forts caused by reduction of muscles. The thorax per-
forms the functions in an organism at the expense of
own durability and rigidity that allows it to provide
protection of internals and a possibility of artificial
creation in lungs of pressure is higher and lower than
breath, atmospheric during implementation of acts.
The floatation fracture of a thorax is a case of
partial loss of durability of the bearing design of a
sternum-rib framework at which conditionally static
elements of a design of a sternum-rib framework
turn into the mechanism with is limited by mobile
links. The osteosynthesis of a sternum-rib frame-
work is directed to recovery of rigidity and durabil-
ity of the injured thorax.
The frame-rod device (pic. 1) gives the positive
takes of treatment and full static fixing of degrees of
freedom arising at the floatation movements.
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Pic. 1. Outward and scheme of the device of external fixing: 1 — round part of a basic core;
2 — a head with an opening for a needle of a basic core; 3 — a flat upper part with openings
of a basic core; 4 — fixture for fixing; 5 — external basic hairpin; 6 — the fixing nuts;

7 — traumatologic needle.

Pic. 2. Schematic image of a way of carrying out traumatologic needle and installation
of a basic vertical core. 1, 2 — nodes of interaction of a basic vertical core; 3 — traumatologic needle;
4, 5 — the lower and upper cortical layers of an edge; 6 — intercostal neurovascular bunch.

Basic elements of such device (pic. 1) is trauma-
tologic needles 7, vertical basic cores / and external
basic hairpins 5.

The way of fixing of edges developed by us the
device of external fixing consists in carrying out
needles through a breast and edges and installation
on them basic elements of an external medical met-
alwork (pic. 2) [4, 5].

Basic elements of the device of external fixing
have to contain, at least, two contact nodes — one for
interaction with needles, the second for interaction
with other basic elements (pic. 2).

The needle 3 is carried surely out from below —
up the relation to an edge so that when sliding a tip
of a needle from bottom edge of an edge the inter-
costal neurovascular bunch without its damage was
taken away. Right after passing upper a cortical

layer of an edge manually through skin define a tip
of a needle and in its projection do a section of skin
2-3 mm, sufficient for carrying out through it a ba-
sic element. The basic element is fixed on a needle
immersing it in a section. The needle is carried out
further, directing its movement by means of a basic
element. Carry out by a similar way other needles
and fix on them enough basic elements.

After carrying out needles and installation on
them basic elements, by means of the last model a
design of the beam-rod device of external fixing.

For elimination of the costal valve where three
and more edges are broken and in case the floated
valve has the considerable sizes, it is reasonable to
use a space design with four external basic hairpins
(pic. 3). The space design with use of elements of
such device completely fixes the undesirable de-
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grees of freedom arising at a floatation change of a
sternum-rib framework (pic. 3).

Also one of ways of fixing of fragmentary frac-
tures of edges is the external osteosynthesis with
partially removed nodes [2, 3, 4] (pic. 4). Need of
use of triple combined nodes caused by elimination
of a deflection of the broken-out part in places
where installation of additional fixing hairpins
causes inconveniences or is impossible taking into
account anatomy of the patient.

Such system of fastening allows to fix fragmen-
tary changes of a sternum-rib framework in more
local zone. At the same time the unimpaired parts of
a thorax which are directly located close change
zones become basic elements of fixing.

If at the patient it is revealed several separate

fragmentary changes having branched out disloca-
tions and are removed from each other on consider-
able distances, then in that case a combination of
cores with four and more basic hairpins inconven-
ient and it is not always possible from the point of
view of practical execution. Also preventive actions
for processing of surgical wounds become compli-
cated, the probability of pain of the patient at the
expense of inadvertent physical impact on elements
of a design of the device of external fixing in-
creases, also difficulties of movements of the patient
are added.

In more difficult cases it is possible to combine
use of summary nodes and external basic hairpins

(pic. 5).

Pic. 3. Use of the frame-rod device with external basic hairpins for fixing of several adjacent
edges of the broken-out fragment of a sternum-rib framework according to the scheme
of an external rectangle

Pic. 4. Use of the frame-rod device for local fixing of several adjacent edges of broken out
fragment of a sternum-rib framework according to the scheme
with partially built cores
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Pic. 5. Use of the device of external fixing with summary nodes and external hairpins at treatment
of difficult multiple fractures on the combined scheme

Such technology of installation of the device of
external fixing is a compromise on recovery of ri-
gidity and durability of a sternum-rib framework
with minimum possible quantity of the fixing ele-
ments at difficult multiple fragmentary fractures of a
thorax, followed by flotation.

Thus, use of the approach directed to elimination
of the degrees of freedom arising at floatation
changes with use of provisions of engineering me-
chanics and the theory of machines and mechanisms
allows to analyze behavior of a thorax, in different
cases of its damage, the flotations which are fol-

lowed by the phenomenon and to reveal the main
lines of design of an optimum design of the device
of external fixing, to prove the minimum quantity of
elements of its design and to analyze options of per-
formance of an osteosynthesis.

Results of the conducted research are a basis for
further development of an optimum design of the
device of external fixing and performance of design
calculations of its elements and nodes.

Key words: external fixation device, floating frac-
ture, chest, method of fixation, constructive scheme.
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