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Yin €.E. XipypriusHe JiKyBaHHsl NepeIOMiB NMPOKCMMAJIBHOIO Biairy
BeJIMKOTOMUIKOBOI KicTkM (KiIiHiuHe gocaimkenns ). — Kamidikariina HaykoBa
mparis Ha IpaBax pyKOIMHCY.

Jluceprailist Ha 3100yTTsI HAYKOBOTO CTYNEHS KaHAWIaTa MEAMYHUX HAYK 3a
cuemanbhicTio 14.01.21 — optonexnis-tpaBMarosoris (222 — Meauiuna). — 1Y
«lacTutyT TpaBmarosnorii ta opronenii HAMH Ykpainny», Kuis, 2021.

Hucepramiiina poOoTa NPUCBSYEHA BHUPINIEHHIO aKTyaJlbHOTO HAYKOBOIO
3aBJIaHHS TPABMATOJIOTIi Ta OPTOIE/li — MOKPAIICHHIO €(EKTUBHOCTI XIPYpPT14HOTO
JIKYBaHHSI IEPEIOMIB TPOKCUMAIBHOTO BIAJILTY BEJIMKOTOMIUIKOBOI KICTKH.

JIs1 BUpIIIEHHS MOCTABJICHOT 3a71a4i OyJI0 MPOBEICHO PETPOCIICKTUBHUHN Ta
IIPOCIIEKTUBHUN aHall3 €(QEeKTHUBHOCTI JIIKyBaHHS 125 XBopuX 3 nepelioMaMu
MpOKCUMaNbHOTO Biaauty BenukorominkoBoi kictku (IITIBBK). Bcei xBopi Oynu
MOJIUJICHI HA TPHU TPYINH BiJIMOBITHO O METOAY JIIKYBaHHS: JOCTIHA Tpyna (XBopi
ak1 gikyBanucs 3a fonomororo bIOC ta LCP), ne BukopucToByBaBCs po3po0IeHUM
nudepeHIiioBaHnid MiAXi a0 xipypriudoro jikyBanHs xBopux 3 [IIIBBK; 1
KOHTpOJIbHA TpyTa (XBOpi sK1 JiKyBanucs 3a gornoMororw DCP, A3® ta rBunTamn);
2 KOHTpOJbHA Tpyma (XBOpl sIKI JIKyBaJIHUCS KOHCEpBAaTUBHO). EdEeKTHUBHICTH
MIPOBEICHOTO XIPYPTIYHOTO JIKYBAaHHS OI[IHIOBAJIM MICJS KOHCOJNIJAIli meperomy
(uepe3 1 pik micas mouyaTky JikyBaHHs) 3a mkamamu Oxford ta Neer-Grantham-
Shelton.

Busznadeno mo HaiOUIbI €(hEeKTUBHUM CIOCOOOM JIIKYBaHHSI XBOPHX 3
[MIIBBK € Bukopuctanns bIOC ta LCP, yactka 700pux Ta BIAMIHHUX PE3yJIbTaTiB
npu oMy ckiana 88,33 %, HeraTUBHUX pe3yiabTaTiB — 3,34 %, 110 CTATUCTUYHO
noctoBipHo (p<0,01) BiApi3HSAETHCA BiA pe3yJbTaTIB JIIKyBaHHS XBOPHX, [I€
BUKOPUCTOBYBAIMCH TPAJIUIINAHI CIOCOOU OCTEOCHUHTESY.

3 METO0 BU3HAYEHHS ONTHUMAJILHOTO PO3TAlIyBaHHS METAIEBOTO (pikcaTopa
npu [ITIBBK npoBeaeHe MmaTeMaTruHe MOJISTIOBAHHS CTaHy NPYXHUX Aehopmaliii
B CHCTEMI KiCTKa-(pikcaTop Ta CTyHeHs NnepeMileHHs] (JparMeHTiB KICTOK 3aJIeKHO

BiJ TUIy (ikcaTopiB Ta iX po3mimieHHs. Po3pobieno 4 mozeni Qikcarii KICTKOBIX
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BIIJTAMKIB 13 3aCTOCYBaHHSIM IUIACTUH 3 KYTOBOIO  CTallIBHICTIO Ta
IHTpaMEeTyIIPHOTO OJIOKYIOYOTO OCTEOCUHTE3Y METAJIEBUM CTPIDKHEM: MOJeNb | —
13 3actocyBanHaM LCP o MeaiaapHOT MOBEPXHI BEIMKOTOMIIKOBOI KICTKH; MOJICIb
2 — 13 3actocyBanHsM LCP mo natepanbHOi MOBEpXHI BEJIMKOTOMIJIIKOBOI KiCTKH;
Mojienb 3 — 13 3actocyBaHHAM AB0oX LCP mo memianpHii 1 JaTepalibHIN MOBEPXHI
BEJIMKOTOMIJIKOBOT ~ KICTKM; MoOJielb 4 — 13 3aCTOCYBaHHSIM OJIOKYIOUOTO
THTpaMETyISIPHOTO CTPYOKHSL.

3a JaHUMHM TEOPETHUYHO-O01I0MEXaHIYHOTO MOJICTIOBAaHHS BHU3HAYEHO, IO
nedopMmailisi Ta Hampy>KEeHHs, $KI BUHUKAIOTh B CHUCTEMI (piKcaToOp-KICTKa-
MDKKICTKOBa MeMOpaHa-3B’s3ku JO0CTOBIpHO HUk4Ya (p<0,05) npu OinatepaJbHOMY
po3ranryBaHHi HakicTkoBux MiactuH. [lokaznuku HJIC wmertanodikcaropa mnpu
OlnaTepaibHOMY 3aCTOCYBaHHI IIacTuH ckiagae 382,00 MPa, npu meaianbHOMY —
1095,2 MPa, npu natepanbHomy — 880,56 MPa; HJIC mixkkicTkoBoi MemMOpaHu
BU3Havanucsa 5,94 MPa npu OinarepanbHOMY po3TalllyBaHHI IiiacTuH, 12,89 MPa
npu MeniaibHoMy Ta 14,73 mpu jaTepaJlbHOMY pO3TalllyBaHHI; MEPEMIIIEHHS
Mozeneit ckiaamm 1,41 MM s OimarepanbHoro, 2,53 MM i1 MeiaabHoro Ta 2,66
MM [ JIAT€PaIbHOTO PO3TAIyBaHHS IJACTUH BIAMOBIAHO. TOOTO onTUMaIbHUM
MeTonoM  (ikcarli KICTKOBUX YJIAMKIB TPU HAKICTKOBOMY OCTEOCHUHTE31
YJIaMKOBOTO TIEpesiomy € (ikcarlis 000X OMOPHUX KOJIOH.

3actocyBanHsa bIOC cnpusie 3MEHIIEHHIO HANIPYKEHb HA €JIEMEHTU MOJEIEN
dbikcaTop-KicTKa-MIKKICTKOBa MeMOpaHa-3B’si3ku Ta ckianae 2504 MPa s
¢ikcartopa; 4,76 MPa myig MIDKKICTKOBOI MeMOpaHHU; NEpeMIIIeHHS Mojaenl —
2,47mm. 3uauennss HJIC craructuuno poctoBipHO BiaMinHi (p<0,05) Bixg
nokazHukiB HJIC mpum ¢ikcamii mimacTuHamMu yHIIaTepadbHO Ta HE MAaKOTh
CTaTUCTUYHO JOCTOBIPHOI PI3HUII MK OUIaTepalbHUM  pPO3TAllyBaHHAM
HakicTKOBUX (ikcatopiB. [lepemimenns enementiB mozaeni npu bBIOC cknano 2,47
MM, M0 3yMOBJICHO KOHCTPYKTHBHHMH OCOOJIMBOCTSIMH CHUCTEMHU «CTPHUKEHb-
KICTKa», JaHe IMEepeMIlIeHHSI PIBHOMIPHO PO3MOIIISETCS 110 BCIA JTOBXHHI
¢dikcaropa Ta cropuse penapatuBHOMY ocrteoreHedy. Kpim Toro ¢ikcarmis 3a

Metoaukoro BIOC Ta OinaTrepalbHOTO IUICUTIHTY 301IbIIYE MaKCUMaJIbHO
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JIOTIYCTHM1 HaBAaHTAXEHHS Ha BEJIMKOTOMUIKOBY KICTKY B MicisomnepaniiHoMy
nepioni, a came 1109,55 H npu OinarepaqbHOMY pO3MILIEHHI HAKICTKOBHX
dikcaropiB ta 1341,78 H npu BIOC, mo goctoBipHO BiapizHsaeThesa (p<0,05) y
nopiBHsIHHI 3 MeaiabHuM (534,23 H) Ta natepansaum (644,65 H) po3rairyBaHHsIM
HAKICTKOBUX TUIACTHH.

BingmoBa Bing omepaTtuBHOro JikyBaHHa B 45,16 % MPU3BOAUTH 10
HE3aJI0BUTLHUX pe3ynbTatTiB JikyBaHHs xBopux 3 [IIIBBK (3a mkamoro Oxford) Ta
58,06 % (3a mkanoro Neer — Grantham — Shelton) Bumasxkis.

Ha ocHoOBI1 npoBeieHNX BJIACHUX KOMILJIEKCHUX KJIIHIYHUX Ta OlOMEXaHIYHUX
JOCIIIJIKEHb, JAHUX JITEPAaTypHHUX JOKEpesl po3polieHuil audepeHuiioBaHnui
OiIX1A 10 XIPYpriuHOrOo JIIKYBaHHS Ta peabumiTainii XBOPUX 3 IEpeIoMaMu
IMPOKCUMAJIBHOIO  BIJJIULYy  BEJIMKOIOMUIKOBOI  KICTKA. Po3poliieHi cxemu
3aCTOCYBaHHS XIpYpPri4yHOr0 BTPYYaHHS 3aJI€KHO BiJl 3arajJbHOTO CTaHy XBOPOIO Ta
M SIKMX TKaHUH VIIKOJKEHOTO CETMEHTY; HAasBHOCTI Ta TSDKKOCTI MEPEIoMy
MajioroMiJIKOBOT KICTKHU; BEJINYNHU ITPOKCUMAJIBHOTO bparmenry
BEJTUKOTOMIUJIKOBOI Ta MOKJIMBOCTI (ikcarmii MaJOrOMUIKOBOI KICTOK; THITY
nepenaomy 3a kiacudikaiiero AQO; HAIBHICTIO BaXXKHUX CYMYTHIX MOIIKOMXKEHb Ta
CHUCTEMHOTO OCTeOonopo3y. Bka3aHi O3HaKM BU3HAYAIOTh BHOIp OMEpaIiiitHOTO
noctyny mpu 3actocyBanHi LCP ta BIOC; Bubip crnocoOy pemno3uinii KiCTKOBUX
BIINTaMKIB Ta OCOOJMBOCTI MicisionepalliiHoi peabimiTallli, a camMe BU3HAYCHHS
PEKOMEHJIOBAHOTO HABAaHTAXEHHS Ha TMPOOIMEPOBaHY KIHIIIBKY 3aJIE)KHO BiJl
criocoOy (ikcallii KICTKOBUX yJIaMKIB.

3’4COBaHO, 110 MUTOMA Bara BIIMIHHUX Ta JOOpUX pPe3y/bTaTiB JIKyBaHHSA 32
mkamoro Neer-Grantham-Shelton B gocmigiit rpymi  crocTepexeHHs, e
3acrocoByBaiuch Metoauku BIOC ta LCP cknana 88,33 % (38,33 % BiaMiHHUX Ta
50 % mobOpux pe3yabTaTiB), IO CTATUCTUYHO MOCTOBIpHO (p<0,01) Bigpi3HIETHCS B
MOPIBHSHHI 3 JaHWUMH TEPIIOi KOHTPOJBHOI rpymu croctepexenHs (20,59 %
BiIMIHHMX Ta 29,41 % noOpux pe3ynbTaTiB), 1€ BUKOPUCTOBYBABCS TpaaUIIAHUNA
ocreocuHTe3. Otpumano cratuctuyHo gocTtoBipHe (p<0,01) 3MeHIICHHS

HE3aJ0BUIbHUX PE3yJIbTATIB JIKYBaHHS XBOPUX CaMe B JIOCIIHIN TPYIIi, IO CKJIAJIO
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3,34 % B MOpiBHAHHI 3 JaHUMH Tiepinoi (Tpaauiiitauii ocreocuntes) (14,71%) ta
npyroi (koHcepBaTuBHE JikyBaHHS) (58,06 %) koHTponbHHX Tpym. Pesymbratn
BIIPOBA/DKCHHS TU(EPEHIIIHHOTO TMiAXOAy JO 3acTOCYBaHHS OCTEOCHHTE3Y
JI03BOJIMJIM MTOKPAIIUTH €(pEeKTUBHICT XipypriuHoro jgikyBanus Ha 30,39 %.
Knouosi crnosa: mepenoMu TPOKCHUMAIBLHOTO BIIITY BEITUKOTOMITKOBOI
KICTKM, aHalli3 e(QeKTUBHOCTI JIIKyBaHHS, OloMexXxaHIYHE OOIPYHTYBaHHS
3aCTOCYBaHHS OCTEOCHHTE3y, AWGEpEeHINIHOBAaHUN TMiIXig OO0 OINepaTUBHOTO

JIKyBaHHsI, peadimiTaris.



ANNOTATION

Chip Y.E. Surgical Treatment of Proximal Tibial Fractures (clinical
study). — Qualifying scientific work as a manuscript.

Thesis for a Candidate degree in Medical Sciences, specialty 14.01.21 -
orthopedics-traumatology (222 - Medicine). - State Institution "The Institute of
Traumatology and Orthopedics of the National Academy of Medical Sciences of
Ukraine", Kyiv, 2021.

The dissertation is devoted to the current scientific problem of traumatology
and orthopedics — how to improve the effectiveness of surgical treatment of proximal
tibial fractures.

To study the treatment efficiency, we carried out retrospective and
prospective analyses of 125 patients with fractures of the proximal tibia (FPT).
Patients split into three groups according to the method of treatment: an
experimental group (patients treated with BIOS and LCP), where we used the
developed differentiated approach to FPT surgery; a control group (patients treated
with DCP, external fixation devices, and screws); the 2nd control group (patients
treated conservatively). The efficiency of surgery has been evaluated after fracture
consolidation (1 year after the treatment started) on the Oxford and Neer-Grantham-
Shelton scales.

The research found IM nailing and LCP the most efficient methods for
proximal tibial fracture management. The share of its goods and excellent results
was 88.33 %, while negative results stayed within 3,34 %. This difference is
statistically significant (p<0.01) compared to the outcomes of patients after
conservative treatment and the traditional metal osteosynthesis.

Mathematical modeling of the elastic deformations in the bone-fixator
system in proximal tibial fractures; and the extent of bone fragments displacement
enabled us to determine the optimal placement of a metal fixing device in FPT. 4
elaborated models simulated bone fragments’ fixation systems, involving LCP and

IM nailing with a metal nail: model 1 with an LCP along the medial tibial surface;
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model 2 with an LCP on the lateral tibial surface; model 3 with two LCP on medial

and lateral surfaces of the tibia; model 4 with an intramedullary locking nail.

The theoretical biomechanical modeling has demonstrated that the
deformities and strains arising in the system fixator-bone-interosseous membrane-
ligaments are significantly lower (p<0.05) in the bilateral placement of bone plates.
For the fixators placed bilaterally, the value of the strain-deformed conditions equals
382.00 MPa; for those placed medially — 1095.2 MPa, if laterally — 880.56 MPa; the
interosseous membrane's stain-deformed condition value was 5.94 MPa for
bilaterally placed bone plates, 12.89 MPa for medial, and 14.73 for lateral
placement; displacements in the model equal 1.41 mm for the bilateral; 2.53 mm for
medial, and 2.66 for plates placed laterally, respectively. Thus, optimal bone
fragments' fixation method of bone osteosynthesis of a comminuted fracture is the
fixation of both support pillars.

IM nailing promotes the decrease of strains in all elements of the fixator-
bone-interosseous membrane-ligaments system and equals 250.4 MPa for the
fixator; 4.76 for the interosseous membrane; the model's displacement is 2.47 mm.
The values of elastic deformations show a statistically significant difference
(p<0.05) from the same of the unilateral plate fixation and no significant difference
from the bilateral placement of the plates. The displacement of the elements in the
simulated IM nailing was 2.47 mm due to the design features of the nail-bone
system. It distributes evenly along the whole length and promotes reparative
osteogenesis. Moreover, the fixation using IM nailing and bilateral plating increase
maximum allowed loads on the tibial bone in the post-surgical period, namely
1109,5 N for the bilateral plates and 1341.78 in the case of IM nailing. The difference
is significant (p<0.05) compared to medial (534.23 N) and lateral (644.65 N)
placement.

The patients with proximal tibial fractures who waived surgical treatment
had poor outcomes (in 45.16% of cases according to the Oxford scale and 58.06%

according to Neer-Grantham-Shelton).
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Based on our comprehensive clinical and biomechanical studies, literature

data, a differentiated approach to surgical treatment and rehabilitation of patients
with proximal tibial fractures, we have elaborated a differentiated approach to the
surgery and rehabilitation after proximal tibial fractures. The schemes for surgery
consider a patient's general health conditions; soft tissues of the damaged extremity;
existence and severity of a fracture to a fibular bone; the size of the proximal tibial
fragment and the possibility to fix fibular bone; AO fracture type; the presence of
severe concomitant injuries and system osteoporosis. The mentioned matters
determine the choice of surgical approach for LCP and IM nailing; method for bone
fragments' reposition and specificity of the post-surgical rehabilitation, namely the
recommended load on the extremity in question depending on the methods of bone
fragments' fixation.

According to the Neer-Grantham-Shelton scale, the experimental group of
IM nailing and LCP showed excellent and good outcomes in 38.33 % and 50 %,
respectively. The difference is statistically significant (p<0.01) contrasted to the first
control group (20.59 % of excellent and 29.41 % of good results) with a traditional
osteosynthesis. Significant statistically (p<0.01) was the decrease in poor outcomes
in the experimental group, namely 3.34 % compared to 14.71 % in the first control
group and 58.06 % in the second one. The implementation of the differentiated
approach to osteosynthesis improved the efficiency of the surgical treatment by
30.39 %.

Keywords: proximal tibial fractures, treatment efficiency analysis,
biomechanical grounding of osteosynthesis, differentiated approach to the surgery,

rehabilitation.
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