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DOCINIXEHHA HAMPY XEHO-AEDPOPMOBAHOTO CTAHY
CUCTEMU «XPEBET-IMIIIAHT» TP PI3HUX TUMAX DIKCALLI
XPEBTA TICNY PE3EKLIT HAMIBXPEBLIG

IIpenmet mocmimKeHHs: HAIPYyXeHO-Ie(popMOBaHUIA
CTaH CHUCTeMM «XpebeT — IMIUIaHTaT» KiHIIEeBO-
eJIEeMEHTHOI MoJelli (ikcalil XipypridyHoi KOpeKIIii
BpOIKEeHOI KMDOTUUECKOM aechopMallii xpeoTa.
Marepian mociimKeHHS: 4 pPO3paxyHKOBI Moeli
mopeneit Tin xpeouis ThIX-LIII 3 a) Bunanennsm
3aJJHbOTO OINOPHOI0 KOMILIEKCY 3i 30epeXXeHHSIM
TiT XpeOIliB i (ikcallielo MeTaIOKOHCTPYKII€EIO;
0) BUIaJIeHHs 3aTHBOTO OITOPHOTO KOMIUIEKCY 3i
30epekKeHHSIM TiJl XpeOl1IiB i (hikcallielo MeTaJIOKOH -
CTPYKIIi€I0; B) BUAAJICHHS TiJl XpeOlliB i (ikcalrieio
KeWIkeM B) BHUIOAJCHHS TiJl XpeOIliB i hikcalliero
KeHIKeM i KiCTKOBUMU TpaHCILJIaHTaTaMu.
PesynbraTu: JlociimkeHHs1 mMojesei: a) HaibOiib-
IIi HApyTH I1ia (hiKCYyIOTh TBUHTAMU METaJIOKOH-
crpykuii ThXI 6) MakcuMasnbHi 3HaYCHHS HAIpyT
3MEHIIAIOThCSI Ha (PIKCYE METaJOKOHCTPYKILii;
B) OCHOBHY HAIIpyIy Hece METaJIOKOHCTPYKILS i
KeMITK, 3 piBHOMIPHMM iX pO3MOIJIOM; T) piBHOMIp-
HUIA PO3MOILI HANpPyXeHb Ha METaJTOKOHCTPYKIIil,
TPaHCIUIAHTATH i iX KICTKOBI OIIOpPHU.

BucHoBKH: KOMOiHOBaHEe BUKOPUCTAHHS 3aIHIX Me-
TajeBUX (PiKCYIOUMX KOHCTPYKIIl 3 MIXTiIOBUMU
KeHIKaMU 1 KICTKOBUMM TpaHCIIaHTaTaMU MOXYTb
iCTOTHO 3MEHILIMTU HAMIPYyTry B ONIEpOBAHUX Bifaiiax
XpeoTa i AOCATTU ONTUMATBLHOTO PE3YJIbTaTy.
KmouoBi ciroBa: Kihockosmios, Xipypriute 1iKyBaHHS,
METaJIOKOHCTPYKIIII.

BCTYTI

CyyacHi OOCATHEHHS Xipyprii aedopmarltiit
xpebdTa A03BOJISIIOTH 3IiMCHIOBATU KOpPEKIlilo BpO-
nkeHoi kKudorudHol nedopmaiii Ha 70%-80% [1].
Taka 3HaYHa KOpEKIlisl BUKPUBJIEHHS € pe3yjbTa-
TOM BHOPOBAaJKEHHS XipypriYHMUX TEXHOJIOTiii BH-
NaJeHHsT HamiBXpeOlliB y CIOAy4YeHHi 3 ¢ikcalliero
XpeOTa CydyaCHUMU MeTaJeBUMU iMITJIaHTaTaMu [2].

B Toii xe yac, mpu aHani3i pe3yabraTiB Xipyp-
TiYHOrO JiKyBaHHS BpOIXEHOTO Kiho3y 3BepTae Ha
cebe yBary 3HauHa KiJIbKiCTb YCKJIaJHEHb, 1110 CKJIa-
nae 10 40%, cepen SIKMX HaMOiIbII PO3MOBCIOAXKE-
HUMMU € TTicasornepaliiHuil HeBPOJIOTIYHUIA aedi-
IIAT Ta IepeJoMU (hiKCYIOUMX CTEPKHIB iMIJIAaHTATy
[3]. Ha BinMiHY BiJ HEBPOJOTiUHUX YCKJAIHEHbD,
SIKi y CBITOBIili JliTepaTypi BUCBITIIOIOTHCA y MEPITY
yepry, npoobaemMi rmepeaoMaM (PikCyrouuXx CTPUXKHIB

Ta Mirpamii METaJOKOHCTPYKIIii, He TPUIIJISIETHCS
HaJiexkHoi yBaru. Tomy Ha Hallly IyMKY OKpPiM BU-
3HaYeHHs (aKTOPiB PU3MKY 3a JAHUMU CBIiTOBOI
JIiTepaTypu, SIKi IpU3BOASITH 10 HECTAOIIbHOCTI Me-
TaJIOKOHCTPYKIIii, IOLiJIbHUM OYyJIO IIPOBECTU MaTe-
MaTU4YHE MOJEJIOBAHHS IMpPU Pi3HUX TUIax (ikca-
il XxpedTa TpaHCIEAUKYJISIPHUMU KOHCTPYKUiIMU
MicJIs BAKOHAHH S pe3eKIlil HamiBXpeo1s.

Merta gocJiaKeHHs — IIPOBECTU MOPiBHAIbHUM
aHaJi3 HamnpyXHbO-I1e(OPMOBAHOIO CTaHY CHUCTE-
MU «XpebeT-iMIUIaHTaT» OpU Pi3HUX TUTTAX ikcallil
XxpeOTa Imicas pe3eKliil HamiBXpeols.

MATEPIAJIN TA METOIM

HocaigxeHHs Hamnpy>KHbO-Ae(HOPMOBAHOTO
crany (HC) cucremu «xpebeT-iMmiaHTaT» 3miii-
CHIOBAJIOCh 3 BUKOPUCTAHHSIM BiAOMO1 MOJEJIi TPY/I-
HOTO Ta MOIePeKOBOTO Biaminy xpeoTa [4]. ¥V Bumnan-
KY LIbOTO AOCJiIKeHHSI OyJI1 3MOAEIbOBaHI CErMEH-
™ Th-L .

Bci BapiaHTHM po3paxyHKOBUX MOJeIel Maau
XKOPCTKE KPpIMJIEHHSI MO HUXHIW TIJIOLIMHI Tija
xpebus L, Ta iioro cyrino6osux mac (puc. 1). Bepru-
kanbHe HaBaHTaxkeHHs 100 H mpu crognHHi, gka
MPOXOAUTH B3AOBX BicCi TiJla TIOAWUHU (B cariTajabHii
MJIOIIMHI B3AOBXK MepeaHbOI TOBEPXHi Tijla Xpeolis
L, 3aMiHeHO Ha eKBiBaJeHTHe HaBaHTaxeHHs 100
H, aka nie Ha BepxHIO IJIOIMHY Tina Xxpebus Th , ta
BigmoBigHMI1 MoMeHT cua 1 Hwm, sKi 3a6e3mne4yoTh
YMOBHU PiBHOBArm).

W ccs: L0 K

._ Maerad | 0K, Horen
W Ve G

il Fomt Bppend Puc. 1. Cxema 3akpi-
MJIEHHS Ta HaBaHTa-
XKEHHSI pO3paxyHKO-
BOI MOJI€JIi CUCTEMU

«XpebeT-iMIIaHTaT».

38 JITOMMC TPABMATOJOTIT TA OPTOMENINT Ne 1-2 2018 p. (37-38)



bynu cTBOpeHi YoTUPHU pO3paxyHKOBI MOJEI:

* Momenb 6oka xpebuiB Th,-L, 31 36epexerHrm
Tiiom xpebiist Thy, Ta BumageHUM 3aIHIM OITO-
PHUM KoMIiekcoMm (puc. 2 a, 0) Ta ¢ikcauiero
xpebuiB Th,, Thy, taL, L.

* Monmenb Ooka xpebuiB Th,-L, 3i 36epexerHrm
Tiiom xpebiist Thy, Ta BumageHUM 3aIHIM OITO-
PHUM KOMILJIEKCOM (puc. 2 B, T) Ta (ikcalliero
xpebuiB Th,, Thy, ta L, L. lonatkoBa ikcariis
cyrnobosux Mac xpebuis Th,, Ta L, KictTkoBUMHU
TpaHCIUIaHTaTaMM.

* Momenb Ooka xpebuiB Th,-L 3 Keiljkem 3a-
Mictb Tina xpeous Thy  (puc. 2 11, €) Ta dikcariero
xpebuiB Th,, Thy, taL, L.

* Momenb Ooka xpebuiB Th-L 3 Keiljkem 3a-
MicTb Tina xpebist Th,, (puc. 2 X, 3) Ta ¢ikcariero
xpebuiB Thy, Thy, ta L, L. lonatkoBa ikcariis
cyrnobosux Mac xpebuis Th,, Ta L, KicTkoBUMH
TpaHCIUIaHTaTaMM.

Marepianu BBaxkaau OAHOPIAHUM Ta i30TPOII-
HuM. OcHOBHi xapakTepucTuku E — Monyib npyx-
HocTi (Monynb FOHra) Ta — koediuieHT Ilyacona
B3SITU 3 JiTepaTypH [5-7] Ta 3BeneHi B TabauIto 1.

Tabauys 1

MexaHiuHi XapaKTepUCTHKH MaTepiaiiB,
AIKi BAKOPHCTOBYIOTHCS

Marepian E (MIla) ¢
KoprukanbHa KicTka 18350 0,3
I'ybuacra KicTka 330 0,3
Xpsiug 10,5 0,49
MixxpeOLeBuii AUCK 4.5 0,45
Cranb 210000 0,3

PE3YJILTATM TA IX OBFOBOPEHH

PospaxyHok nepiuoro BapiaHTa Mojenai — 3 Ti-
aom xpebus Th,  ta dikcauiero xpebuis Th,, Th,,
Ta L, L . mokasas, 110 ¢ikcauis CTepXHAMU Xped-
uiB Thy, Th,, ta L,, L,, Ipu3BoauTh 10 MEpEpo3-
MOy HANpPyXXeHOro craHy B 6ioui xpeduis Th,,
L,,. Posmoxin HanpyxeHO-1e(OPMOBAHOIO CTaHy
(HAC) HepiBHOMIipHO, TaK MaKCMMaJbHi 3HAYEHHS
Hampyr Mi3eca crioctepiraiorbcsl B OJIOIi XpeOlliB
L,-L,, Ta nopiBHioioTh 7 MIla B cyrio6oBux ma-
cax xpebus L. [lna Bepxuboro (Ham Th,, ) 61oka
XpeOLiB HaibiIbII HaNpykKeHUM € Xxpebenb Th,,, ne
Hampyra Mi3seca B HiXKKax XpeOI1sl ToCsTaloTh BEJIU-
unnum 3,6 MIla. B rini xpebus Th, , piBeHb Hanpy-
>KeHoro ctaHy He nepesuinye 0,3 MIla.

B Goui xpe6uis Th,-L , ocHOBHE HaBaHTaXeH-
Hg Hece (Qikcywoda KOHCTpyKHiss. Haibinpm Ha-
MPYXKEeHUMHU MiCIISIMU KiCTKOBOI TKAHWHU € 00acTi
BXOJY TBUHTIB B KicTKy. Ha MeXi rBUHT — KicTKa

Haiibinpllia BeJlMuyMHa Hanpyr Miszeca criocTepira-
€Tbes B xpebui L, ta mopisHioe 5,3 MIla. Ha puc. 2
MOKa3aHO PO3IOALJ HAMIPYT B (PiKCYIOUiii KOHCTPYK-
1ii. MakcumanbHi 3HaAYeHHSI HaINpyr B CTEPXHSIX
nocsraioTh BeanuyuHu 45,9 MIla ta posramoBaHi
i KpinuJIbHUMU rBUHTaMu Xpebus Th, |

$11
Fh el

pi | € XK 3

Puc. 2. BapianTu po3paxyHKOBUX MOjieJieii: a, 0) 3 TiJioM
xpebus Th,; B) 3 Timom xpebusa Th, i KicTkoBUMHK
TpaHCIJaHTaTaMU; 11, €) 3 KeHAKeM; K, 3) 3 KeHIxKeM i

KiCTKOBUMU TpaHCIIJlTaHTaTaMM.

Po3paxyHoK apyroro BapianTa Mojaeji — 3 TiJioM
xpebus Th, , ta dikcanieto xpebuis Thy, Thy Ta L,
L,, 3 monatkoBUMHM KiCTKOBUMH TpPaHCIJTAHTATaMU
BU3HAYMB, 110 BiIMiHHICTb BiJ ITOMEepeIHbOIO Bapi-
aHTa MojieJli He3HauHa. PiBeHb HANIPYXKEHOro CTaHy
3MiHUBCS JIMIIEe B palioHi KpilJIeHHS (iKCylounx
KiCTKOBMX TpaHCIUIAaHTaTiB, TaK B OJIOIli XpeOlliB
Th,,-Th,, piBeHb HaNPyXKEHOTO CTaHy ITiABUILUBCS
B HiXKax xpedust Thy, ta ckinamae 2,9 Mlla (I MIla
JUISL TIepIIoro BapiaHTa momeli). B Hixkkax xpe6-
ug L, HanpyxeHHd gocaraioTh Beaudunu 1,6 MIla
(1 MIla oias mepuioro BapiaHTa mozesi). B 6inpiio-
MY CTYMEHi MiABUILEHHS HAMpPYyXeHOro CTaHy Bil-
Oymocs B Cyrio00OBMX Macax, Tak s xpeoust Thy,
piBeHb HAMNpyXeHOr'o CTaHy [OCSITa€E BEJIUYUHU
5,2 MIla (1 MIIa ang nepiioro BapiaHTa Moaeni), a
B cyroboBux Macax xpebis L, — 4,3 MIla (0,3 MIla
JUTS TIEPIIOro BapiaHTa MOAEI).

B dikcytouiii KOHCTPYKILii TAKOX BiIOYIUCS 3Mi-
HU. Ha MeXi I'BUHT — KicTKa BeIMYMHA HanpyT Mi-
3eca MiJBUILIUIACS B XpeOLsix Tth, Ll Ta NOPiBHIOE
s xpebus Thy, 2,5 MITa (1,3 MIla pig nepiioro
BapiaHTa MoneJi), st xpebus L, — 3,4 MlIla (2 MIla
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Puc. 3. Po3nonin Hanpy:keHb B MeTaJIeBOi KOHCTPYKIIii IepIiioi
(a) Ta npyroi (6) po3paxyHKOBUX MOJEIISIX.

IS TIepIOTo BapiaHTa Mojei). MakcumaibHi 3Ha-
YEeHHS$I HampyT B CTEPXKHSIX CYTTEBO 3HU3MJIUCS Ta
nopiBHIOWOTE 36,3 MIla (54,1 MIla ajis mepiioro
BapiaHTa Mogmeini) (puc. 3 a,0). MakcumanabHi 3Ha-
YyeHHs Harnpyr Mizeca B KiCTKOBUX ILJIaCTUHAX I0-
cAraloTh Bemuuuuu 6 MIla.

Ananiz HIC tpeTboi po3paXyHKOBOI MOIei 3
KeikeM Ta dikcaniero xpeoiis Th, , Ta (ikcaiiero
xpebuiB Thy, Th,, ta L, L, mokasas, 1o dikcairis
crepxHsmu xpeouis Th,, Th,, ta L, L npusso-
JUTH A0 TePEPO3MNoaiay HampyKeHOIro CTaHy B OJI011i
xpebuiB Th, -L,, Posmoxin HIAC HepiBHOMipHMIA,
TaK, MaKCMMaJibHi 3HaUYeHH$ Hampyr Mi3eca cno-
crepiraeTbest B Osomi xpebuis L -L, Ta mopiBHIO-
10T 7,2 MIla B cyrino6osux macax xpeous L. s
BepXHbOro (Hax Th, ) 610Ka XxpeOIIiB HaMOIIbII Ha-
npyxeHuMm € xpebers Th ., e HanpyxeHHs Miseca
B HiXKaXx XxpeOlis mocsrailoTh BenuunHu 3,6 MIla.
Ha BinMiHy Bia nepiuoro BapiaHTa Mojeni 3i 30epe-
JKEHHAM Tina xpebus Th, migBuIIMBCA Ta CKagae
1 MTITa (0,4 MIla nyis mepiioro BapiaHTa MOJIEIII),
aHaJoriyHa cCUTYyallis il 1Jisl BepXHbO1 MOBEPXHi TiJla
xpebus L, — 1,6 MIla (0,6 MIla nis nepuoro Bapi-
aHTa MoAeJi).

B 67oni xpe6iiiB Th,-L , ocHOBHe HaBaHTaXKeH-
HS Hece (¢ikcylouya KOHCTPYKIis Ta Keax. Haii-
OiJIbII HATIPYXKEHUMU MiCLSIMU KiCTKOBOI TKAHUHU
€ obsiacTi BxoAy I'BUHTIB B KicTKy. Ha MexXi rBUHT
— KiCTKa Haibijbla BeauurnHa Hanpyr Mi3eca cro-
crepiraeTbest B Xxpebui L, Ta nopisrioe 4 MlIla (5,3
MITa ans nepuioro BapianTa Mmoaesi). Ha puc. 4 mo-
Ka3aHO PO3IOJiJ HalpyTr B MOJEIi, 110 JOCTiAXYy-
€TbCsl. MakcuMasbHe 3HAUEHHST HAPYT B CTEPXKHSIX
nocsaraloTh BeauunHu 31,4 MIla ta postalnoBaHi
i KpunixkHuMu reuHTamMu xpeobus Th, (Th,, xna
MepLIoro BapiaHTa Mozei). B Keiiaxi, B ioro Bepx-
Hili YacTUHiI piBEHb HAMPYXXEHOTO CTaHy AOCSTae
BeauunHu 9 MIla, a B HUXHil 3aAHill YyaCTUHI —
6,5 MIla.

PospaxyHok Ta anasiz HIC yeTBepTOro BapiaH-
Ta MOJIEJTi — 3 KeHKkeM Ta (ikcaitiero xpebduis Th,,
Thy, Ta L, L,, 3 101aTKOBUMM KiCTKOBUMM TpPaH-

31,426 Max

Puc. 4. Monenb cucteMu «xpe-
OeT-iMIUIaHTaT» 3 KeHIXeM
Ta Qikcauiero xpebuis Th,, Ta
¢ikcauiero xpe6uis Th,, Th,

talL, L,

1,0023e-5 Min
1]

CrJlaHTaTaMU BUSIBUB, 1110 BiIMiHHICTb BiJI momnepe-
JTHBOTO BapiaHTa Mojedi He3HayHa. PiBeHb Hampy-
JKEHOTO CTaHy 3MiHUBCS JIMIIE B PailOHi KPiTlJeHHS
(¢ikCcylounX KiCTKOBUX TpaHcmIaHTariB. Tak, B 6J10-
ui xpebuis Th-Th,, piBeHb HampyXeHOro craHy
nigBUIIMBCA B cyrinoboBux Macax Th, Ta ckiamgae
3,5 MIla (0,2 MIla anst TpeThoro BapiaHTa MOAeJi).

B iMmnaHTaTi 3MiHM HaImpy>kKEHOTO CTaHY TaKOX
He3HauyHi. Ha MeXi rBUHT — KicTKa BeJIMuMHa Ha-
npyr Miseca B xpe6ui L, — 0,8 MIla (0,6 MIla nnsa
repuoro Bapianta Mofaesi). MakcumasbHi 3HaYeH-
HS HanpyT B CTEPXKHSX MPAaKTUYHO HE 3MiHMJIOCS
Ta gopiBHI00OTHL 31,7 MIla (31,4 MIla nasg Tperboro
BapiaHTa MozeJi) (puc. 5). MakcumanbHi 3HaUeHHS
Hanpyr Mi3eca B KiCTKOBMX TpaHCIJIaHTaTax 3HU-
3UJINCS HA BiAMiHY BiJ MOJeJIi 3i 30epexKeHUM Xpeo-
uem Thy, ta nocsaraioTs Bennunnu 1,8 MIla (6 MIla
JUISI TIEPIIIOTO BapiaHTa MOJEITi).

31,681 Max

Puc. 5. Posnonin HAC B imn- 0
JIAHTAaTi MPU JTOCTiIXKEHHI YeT- s
BEpPTOro BapiaHTa Moueai — 3
KeiaxeMm Ta ¢ikcauieo xped-
uis Thy, Th,,taL,, L 3 nonar-
KOBUMU KiCTKOBUMHU TpPaHC-

IJiaHTataMu ,7857e-5 Min

N

Brpata crabGinpHOoCcTi  ikcalii = cucremu
«XpebeT-iMIIaHTaT» MPU XipypriyHOMY JiKyBaHHI
BPOIKEHOro Kio3y € 3arpo3JIMBUM YCKJIQJHEH-
HSM, OCKiJIbKM 1€ MPU3BOAUTH J0 3HAYHOTO TOPY-
IIEHHS OIipHOI (PYHKIIii XpeOdTa y MpoornepoBaHOro
MallieHTa, Ta MOXe IPU3BECTU A0 MPOrpecyBaHHS
JedopMallii, Ta y AesIKMX BMIMAJKaX BUHUKHEHHS
HEBPOJIOTiYHOTO AeiluTy y BiggaJeHOMY MicCias-
orepauiiiHoOMy Mepioi.

B po6oti J. Guo 3i cniBaBTopamu [8], omucaHi
YCKJIaJITHEHHS$, 1110 TOB’I3aHi i3 HecTabiIbHICTIO KOH-
cTpykuii y 116 mauieHTiB i3 BpoakeHolo aedopmalii-
€10 XpebTa, IKUX JiKyBaJu 3a JOIMOMOIOI0 pe3eKilil
HamiBXpeOu s i3 3aAHBOTO0 A0CTyIy. Y 11 mauieHTiB 3
HUX B MicjsonepauiiHoMy nepioai Oyaud BiaMmiueHi
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YCKJIaJHEHHS TMOB’sI3aHi i3 HECTaOlJIbHICTIO METal0-
KoHCTpyKIii. CepenHsl TPUBAJIiCTh CHOCTEPEXKEHHS
3a naljieHTaMu B MicJisionepaliiiHoOMy Tepiofi cKJja-
na 67 micsiB (Bix 24 mo 133 micsiiB). BennunHa Ko-
pekiiii nedopmartii ckiana 79,5 %. Cepen dakTopis,
SIKi CPUSTIOTh PO3BUTKY HECTA0iTbHOCTI METaJIOKOH-
CTPYKILii aBTOPY BUAIJIUIN BiK HAILLIEHTIB (MOJIOIIIIE
5 poOKiB), HasIBHiCTh HaIiBXpeOLs B MOMNEPEKOBOMY
Bigaini xpedTa Ta 6icerMeHTapHy (ikcauis (pikcaili-
€10 TPAHCIEANKYJISIPHOIO KOHCTPYKIIi€lo Ha 1 piBeHb
BUIIIE HA HUXYE BUAAJIEHOTO HaIliBXpeOoLis).

B po6ori [9] HagaHO pe3yibTar JiKyBaHHS 56
NauieHTiB i3 BpoJXeHOw HdedopMaliielo XpeoOTa.
Bcim mamieHTaM 0yJ0 BUKOHAHO pe3€KIlil0 HalliB-
Xpeols i3 3aAHbOro IOCTyNy 3 (ikcali€lo TpaH-
CIEIUKYJISIPHOIO KOHCTpYKIli€eto. CepenHiii Bik Ha
MOMEHT omnepailii ckjas 9,9 pokis (Bix 1,5 1o 17 po-
KiB). ¥ IBOX MallieHTiB aBTOPHU BiIMidaau MepeaoM
(hikcyrouoro cTepxXHs. ¥ OAHOro MalieHTa repeom
CTEpKHSI OyJIO BUSIBJIIEHO Yepe3 6 MiCsIIiB ITicIsl ore-
pauii. [IpoTe peBi3iliHy onepaliio He OyJI0 BUKOHA-
HO, TOMY 110 Ha 1Ieii MOMEHT Oy B c(hOpMOBaHM I KiCT-
KOBMIA OJIOK Ta He OyJI0 BiIMi4eHO BTpaTH KOPEKILil
abo Mirpailii cTepxXHiB. Y Ipyroro nalii€eHTa Inepe-
JIoM (hiKCYI0UOro CTEepxXHsI OyJI0O BUSIBJIECHO 4epe3
JBa pOKM micisl omepalii. PeHTreHosoriyHo OyJjio
BiAMiYeHO BTpaTy KOpPEKIIii Ta Mirpaiito CTepxXHs.
XBopoMYy 0yJI0 BAKOHAHO PEBi3iliHYy onepalliio i3 3a-
MiHOIO (PiKCYIOUOTro CTEepKHS i3 T0AaTKOBOIO (hikca-
LI€EI0 MIKTIJIOBUM KENIKEM.

S.I.Suk 3i cniBaBTOpamu [10] onucanu pe3yabTa-
T JTiKyBaHHS 70 xBopuX (34 40JI0BiKiB Ta 36 XKiHOK),
SIKUM BUKOHYBaJM BEPTEOPEKTOMilO i3 3aAHBOTO
noctyny. CepenHiil BiK Ha MOMEHT XipypriuHoro
BTpyYaHHs cKJjaB 27,4 pokiB. MiHiManbHUI CTPOK
CIIOCTEPEXKEHHS 3a MalliEeHTaMM B Ticjasonepariii-
HoMY Tiepiofli ckiaB 2 poku. Kopekiis nedopmairii
xpebTa y (ppoHTaNbHIl MomMHI cKiana 61,9 % B
caritajabHii miaomunHi — 45,2 . YcknagHeHHs Oyo
ornucaHo y 24 nauieHTiB. Cepel HUX YCKJIaAHEHHS,
1110 MOB’sI3aHi i3 HeCTabiJIbHICTIO METaJIOKOHCTPYK-
i1 OyJM y 5 maui€eHTiB.

B po0Gori Y. Atici 3i cniBaBTOpaMu HaJaJiu pe-
3yJabTaT JiKyBaHHS 10 Talli€eHTiB 3a IOMOMOIOI0
MeniKyJaspHOi cyOTpakiliiHoi BepTeOpekToMmii [11].
CepenHiii BiKk Ha MOMEHT orepallii ckyiaB 12,6 pokiB
(Bix 8 mo 18 pokiB). CepemHiii CTPOK CITOCTEPEKEHH ST
3a XBOPUMHU B ITic/sonepanifHomMy nepioai ckiaas 51,8
MicauiB (Big 26 o 96 micsuiB). CepenHs BeIUYMHA
Ku(oTUIHOI nedopMallii 10 Ta Mmicas orneparlii ckJia-
na 67,7° (ing 42 no 88°) ta 31,5° (Big 14 mo 73°) Bimmo-
BigHO. YcKIagHEHHS, 1110 MOB’sI13aHi i3 HecTabiJIbHiC-
TIO METAJIOKOHCTPYKIIii OyJi0 onurcaHo y 1 malieHTa.

B Hamomy gocnigxeHi Oyjao MpoBeAeHO aHa-
ni3 HAC cuctemmn «xpeGeT-iMIIaHTaT» 3i 3aCTO-

CyBaHHS pPi3HMX BapiaHTiB ¢ikcallii iMIIaHTaTOM
micast pe3exilii HamiBxpeOus. B pesynbraTi aHa-
JIi3y OTpUMaHMX pe3yJbTaTiB HaMM BCTaHOBJIEHO,
IO IPUYMHAMHU TIepesioMy (PiKCYIOUMX CTEPKHIB €
30i7IbIIIEHH] 3HAYEHH S HAIIPy>KE€Hb y iMIJIaHTaTi Ha
pPiBHi BUKOHaHHS OCTE€OTOMIi XxpeOTa. B Toil ke vac,
3aCTOCYBaHHS KiCTKOBOI'O TPAHCIJIAHTATy Y SIKOCTi
JIOIaTKOBOI OMOPH, TO3BOJISIE 3BMEHIIUTU BEIUYUHY
HaIMpy>XXeHb Ta MOKPAIIUTH 1X PO3MOMIiJ.

3acTocyBaHHS y SIKOCTi MiXXTiJIOBOi OIOpU TH-
TaHOBOTO KEUIXY J03BOJISIE 3MEHILIUTU HANPyKeH-
Hs Yy TPaHCIIEAiKyJIsIpHOMY iMIUTaHTaTi. [Ipu ibomy,
JIOIAaTKOBE BCTAHOBJIEHHSI KiCTKOBUX TpaHCILJIaH-
TaTiB Ha 3aIHi €JeMEHTU XpeOlliB He BIJIMBAE Ha
BeIMUYMHY Ta xapaktep po3noniny HJC. B Toil xe
yac, CJIiji 3ayBaXXUTH, 1110 TTOPiBHIOIOUMW HATNPyKeH-
HS y (IKCYyIOUMX CTEepKHSX y IPYTiil Ta yeTBepTiil
MOJEISIX MW HE HaWIJIM 3HAYHUX PO30iXKHOCTEH
(36,3 MIla npotu 37,1 MIla). To6TO, OIHE TiJIbKU
3aCTOCYBaHHS J0JAaTKOBOI 3aJHbOI OTIOPU Y BUTJISI T
KiCTKOBMX TpaHCIJIaHTaTiB Ma€ caMe TakKui epekT
Ha HJIC ¢ikcyrouunx cTepxkHiB, g K i BCTAHOBJIEHHS
MiXTiJIOBOro Kenaxy. TakuM 4yuHOM, Oepyuyu 10
yBaru Toi (bakT, 1110 BCTAHOBJEHHS KEWIXKY 3aMiCTh
BUAJIEHOI'O Ma€ TEBHi TeXHIYHi TPYMHOIII, Ta Mi/-
BUIIYE PU3UK HEBPOJIOTIYHUX YCKJIAAHEHb, 1110 BU-
HUKAOTh BHACIAOK MAaHIITYJIS1i#l 3i CHIMUHHUM MO3-
KOM Ta ioro eJeMeHTaMM, He 3aBXIU € HEOOXiTHUM
BUKOPHUCTAaHHS METaJIeBUX iMILJIAaHTaTiB IJIS Bil-
HOBJIEHHS OMipHOI (PYHKIIii XpeOTa Npyu BUKOHAHHI
BUIAJICHH I HamiBXpeOLs.

BMCHOBKN

1. HocmimKkeHHs Halpy>KHbO-Ae(OPMOBAHOTO CTa-
HY CHUCTEMM «XpeOeT-iMIJIaHTaT» IIpU Pi3ZHUX
TiITax Qikcamii iMIUTaHTaTaMMW TTCITS pe3eKIlii
HamiBXpeOLsl MmoKasajo, 110 NpUYMHAMU Mepe-
JIOMIB (piKCYIO4OI1 MeTaJIeBOi KOHCTPYKIIii € TTifI-
BUILICHI HATIPY>KEHHS Y CTEPKHSIX.

2. BuxkopmcraHHS KIiCTKOBMUX TpPaHCIUIAHTATIB Yy
SIKOCTI JOJATKOBOI OIIOPM 3aJHiX eJIeMEHTIB
XpeOTa 103BOJISIE 3MEHILUTU Ta OiJIbII PiBHOMIP-
HO PO3IOAUTMTH HAIIPYKEeHHSI, 110 BUHUKAIOTh Y
MeTaJieBiii KOHCTPYKIIil.

3. 3acTocyBaHHSI METAJIEBOTO KEMIXY € NOIIJTBHUM
3 OIVISIAY Ha 3MEHIIEHHS BipOTiAHOCTI IIepeaoMy
TPaHCHEAIKYISIPHOTO iMILIAHTATY, B TOM Xe vac,
BUKOPHMCTAHHSI KiCTKOBOTO TPaHCIUIAHTATy MAa€
AHAJIOTIYHWI e(eKT Ha (PIKCYIOUi CTepKHI.

4. € JOUiIbHUM pO3pPOOMTH HOBUI XipypridHWMA
METOH, KOpeKIlii BpOIKeHOro Kiosy 3i BcTa-
HOBJICHHSIM KiCTKOBMX TpPaHCIIIUIAHTAiB, 3aCTO-
CYBaHHS$I SIKOTO JTO3BOJIMTb 3MEHILIUTU KiJIbKICTh
nepeyoMiB MeTajieBOl KOHCTPYKIIil y micsiorne-
pauiiHomy nepioni.
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Jemuenko JI.A., fApecvko A.B., Ilempenxo JI.E., Mesenues A.A.

HcceaenoBanne HANPSZKEHHO-1e()OPMUPOBAHHOTO COCTOSTHUS
CHCTEMBI «IT03BOHOYHHK — WMILIAHT»> MPH PA3JIMYHBIX THIAX
(ukcanum NO3BOHOYHMKA NOCJIE Pe3eKIUH MOJIYI03BOHKA

IIpenmer wcciemoBaHWA: HaNPSKEHHO-ISDOPMUPOBAHHOE CO-
CTOSTHAE CHUCTEMbl <«IIO3BOHOYHMK — WMILIAHTaT» KOHEYHO-
BJIEMEHTHOU Monenu (UKCAlMM XUPYPTUUECKONW KOPPEKIINHU
BPOXIEHHOI KN(pOTUUEeCKOH neopMaliii MO3BOHOUYHUKA.
Marepuan uccjenoBaHus: 4 pacueTHbIC MOICIN MOJIEJICH TeJl IMo-
3BOHKOB Th,-L, ¢ a) ynaneHrem 3aHEr0 ONOPHOTo KOMILIEKCa
C COXpaHEHMEM TeJ TIO3BOHKOB U (pUKcalleil MeTaUIOKOHCTPYK-
1meit; 0) ymaJieHue 3aIHEero OMOPHOIo KOMILIEKCa C COoXpaHe-
HHEM TeJI TI03BOHKOB M (PMKcalMell METaJNIOKOHCTPYKLIMEIH; B)
yaaJeHWe TeJ TTO3BOHKOB M (pUKcalldeil KeWmkeM B) yoaJeHue
TeJ TTIO3BOHKOB U (puKcalumeii KeimkeM 1 KOCTHBIMU TPAHCILIaH-
TaTaMMu.

Pe3yabraTer: MccnenoBaHue Mofeseit: a) HAaMOOJIbIIE HaIlPsTKe-
HUS 10 (GUKCHUPYIOIIMMU BUHTAMU METAULIOKOHCTPYKIMKU Thy,
0) MakcUMaJbHBbIC 3HAYCHUS] HAIIPSDKEHUM YMEHIIAIOThCS Ha
ukcupyomeii MeTaJuLIOKOHCTPYKIIMK; B) OCHOBHOE HaIlpsTKe-
HHE HeCeT METAJUIOKOHCTPYKIIUS M KEHIK, C paBHOMEPHBIM MX
pacripeic;ieHreM; T) paBHOMEPHOE pacIipeie/ieHre HaIpsKeHU I
Ha METaJUIOKOHCTPYKIIMU, TPAHCIUIAHTAThI M MX KOCTHBIE OITO-
PHI.

BbiBoabI: KOMOMHMPOBAHHOE MCITOJb30BAaHUE 3aIHUX METaLI-
YeCKUX (DUKCHUPYIOIINX KOHCTPYKIINI ¢ MEXTETOBBIMU KeimKa-
MM U KOCTHBIMU TpaHCIUIAHTaTaMU MOTYT CYIIIECTBEHHO YMEHb-
IIATH HATIPSDKEHUE B OTIEPMPOBAHHBIX OTIEIaX IMTO3BOHOYHMKA U
JMIOCTUTHYTh ONITUMAJIBHOTO pe3y/IbTara.

KimoueBbie cioBa: Ku(hOCKOIMO3, XUPYPTrAYECKOe JIeUeHHUeE,
METaJUIOKOHCTPYKIIUH.

Demchenko D. A., Yaresko A. V., Petrenko D. E., Mezentsev A. A.

Investigation of the stress-deformed condition of the spine-
implant system in various types of fixing the spine after
resistance of the semi-call

The subject of the research: the stress-strain state of the "spine-
implant” system of the finite element model of fixation of surgical
correction of congenital kyphotic deformation of the spine.
Material of the study: 4 computational models of models of vertebral
bodies ThIX-LIII with a) removal of the posterior support complex
with preservation of vertebral bodies and fixation with metalware;
b) removal of the posterior support complex with preservation of
the vertebral bodies and fixation by the metal structure; ¢) removal
of vertebral bodies and fixation of cages c) removal of vertebral
bodies and fixation of cages and bone grafts.

Results: Investigation of models: a) the greatest stresses under the
fixing screws of the ThXI metal structure; b) the maximum stress
values are reduced on the fixing metal structure; ¢) the main stress
is carried by the metal structure and cage, with their uniform
distribution; d) a uniform distribution of stresses on metal structures,
transplants and their bone supports.

Conclusions: the combined use of rear metal fixation structures
with interbody log cages and bone grafts can significantly reduce
stress in the operated spine and achieve the optimal result.

Key words: kyphoscoliosis, surgical treatment, metal construc-
tions.
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