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Omenvuenko A.B. OcoOIUBOCTI XipypriyHOTO JIIKYBaHHSI CLIOPTUBHOT TPUAKI
y @yroomictiB. — Kaniikariiina HaykoBa mparis Ha paBax pyKOMHCY.

Hucepraliiss Ha 3700yTTS HAyKOBOTO CTyIEHs JokTopa (dinmocodii 3a
cuemianpHicTI0O 222 «Meaunuaa» (22 — Oxopona 310poB's). — HamionanbHuii
meanunuit yHiBepcuteT iMeHi O.0. boromosnsist MO3 Ykpainu, Kuis, 2021.

3micT aHoTaNil

Jluceprairist nprcBsSYCHA BXKIMBIA MEIUYHIN TTpo0IeMi cydacHO1 Xipyprii, a
came JIarHOCTHUIll Ta BHUOOPY ONTHUMAJIBHOTO CHOCO0Y XIpYpPriuHOTO JIIKyBaHHS
CIIOPTUBHOI TpUXK1 y PyTOOIICTIB, MPUIMHU XPOHIYHOTO TAXBUHHOTO OOJIIO i Yyac
3aHATTSA CHOPTOM. BWHUKHEHHA OOJIO0 TPOBOKYETHCA PI3KUMH TMOBOPOTHUMH
pyXamH Tyjly0a Ta HUXKHIX KIHIIBOK 3 MOJAJBIIMM CHJIBHUM yAapoOM MO M’S4y.
Oco0nuBa yBara npualIA€TbCs KPUTEPISIM OCTAHOBKH JI1arHO3Y, OOTPYHTYBAHHIO
BUOOPY ONITUMAIILHOTO CIIOCO0Y XIPYpPridYHOTO JIKYBaHHS, @ TAKOK IPOTrHO3yBAaHHIO
BUHUKHEHHS CIIOPTUBHOI TPkl Y yTOOIICTIB.

Mertoto naHoi poOOTH € MIABUILEHHS €(PEKTUBHOCTI XIPYPriuHOIO JIKyBaHHS
CIOPTUBHOI TpwXi y (yTOOJNICTIB NUISIXOM BIPOBA/KEHHS BCTAaHOBJICHHUX
JIarHOCTUYHUX KPUTEPIiB Ta BUOOpPY HAMOUIBII ONTHUMAIbHOIO MiHIIHBa3UBHOTO
croco0y TrepHIOTIACTUKH.

3aBaaHHs AOCTIIKCHHS:

1. TlpoBecTH peTPOCHEKTUBHUN aHaJ13 HE3aJOBUILHUX PE3YyJbTATIB XIPypPriuHOTO
JIKyBaHHS CIOPTUBHOI IpuXki y (yTOOMICTIB.

2. JocmiauTn Ta BU3HAYMTH OCHOBHI miarHoctuyHi Y3J[- Ta MPT- xpurepii
CIIOPTUBHOI I'pUXK1 y PyTOOIICTIB.

3. BuzHaunTy HaOUTBIT ONTUMATBHIM CIIOCIO XIpypTid4HOTO JIKYBAaHHS CIIOPTUBHOT
rpuxi y ¢yTOOMICTIB.

4. OuiHATH TEPMiHM podeciiHOT peadimiTallii Ta AKICTh )KUTTA HICIs XIPYpPridyHOro
JIKyBaHHS CIOPTUBHOI IpuXki y yTOOMICTIB.

5. BusHauutu 3MiHM OlomexaHIKM crenudiyHux pyxiB (QyTOOdICTIB TiCHs

XIpypri4HOro JiKyBaHHS CIIOPTUBHOI TPUKI.



6. BuBuntu BrumB mnomimop@dismi reniB COL1A rs1800012, MCT1 rs104934,
COL12A1 rs240736 Ha pu3UK PO3BUTKY XPOHIYHOTO NaXBHHHOrO OO0 Ta
MO>KJIMBICTB OTO MPOTHO3YBaHHS.

JucepraitiiiHe TOCTIIPKEHHS CKJIa1aliocs 3 I'ATU €TalllB.

Ha mepmomy ertami mpoBeAeHO PETPOCIICKTUBHUN aHaJ3 HE3aJ0BUIHHUX
pe3ynbTaTiB  XIpypriyHOTO JIKYyBaHHS CHOPTUBHOI Tpuxki y 36 ¢yrtOomicTiB
npodecifHMX Ta aMaTOPChKUX KIIyOiB.

Ha npyromy erami mpoBeeHO KJIiHIYHE Ta JIaDOpaTOPHO-IHCTPYMEHTAIbHE
obcrexenHs 62 pyroomnictiB. Po3pobieni aiarnoctuui Y3/1- ta MPT-kpurepii ass
Bepu®ikallli JiarHo3y CIOPTUBHOT IPrXki y GyTOOIICTIB.

Ha tperproMy eTami 3a BHU3HAUYEHUMH IarHOCTHUYHUMH KpuTepisimu 36
¢dbyTOoIicTaM 31 CIOPTUBHOIO IPIKEIO Oy MPOBE/EH] JIAapOCKOIMIYHI METOANKU
xipypriunoro mikyBannsa. 10 (27,8 %) d¢yrOomictam mnpoBeneHO IBOOIYHY
iHTpanepuToHeansHy reprioanomiactuky (IPOM) naxBuaHux kanamiB. Hamami 8
(22,2 %) ¢yrOomictam Oys0 3aCTOCOBAHO PO3pOOJIEHUN CHOCIO 32 METOAMKOIO
IPOM 3 cyOnepmanbHUM YIIMBaHHSIM BHYTPIIIHIX TMaXBHHHHUX KUTeb TpU
30UIBIIEHH]  1X  pO3MIpiB. Cnoci6  nBoOiuHOi  TpaHCaOaOMiIHAIBHOI
npernepuToHeanbHoi  reprioanomiactuku  (TAPP)  3acrocyBamum 18  (50%)
¢dyTtOomicTam.

[IpoanainizoBaHO pe3yJbTaTH XIPYPri4HOTO JIKYBaHHS CIIOPTUBHOI TPHX1 y 2
rpynax ¢ytoomictiB. o ocHoBHOi rpynu yBiduum 36 (50%) ¢yTOOMICTIB, SIKUM
BUKOHYBAJIMCA JIANIAPOCKOIMIYHI METOJWKHA TEPHIOAJOIJIACTUKH, JO TPYIHU
nopiBHSHHSA — 36 (50%) GyTOOIICTIB, MPOOIIEPOBAHUX 32 JIOMOMOTOI0 BIIKPHUTHX
METOJIMK 3 TePHIOIACTUKOIO MEePEeIHbOT UM 3aJHBOI CTIHKH MTAXBHHHOTO KaHATYy.
[IpoananizoBaHO TMOKA3HWKH 1HTEHCHUBHOCTI 000, OOMEXEHHS pPYyXOBOi
aKTUBHOCTI, CEPEJIHIO TPUBAIICTDH MepeOyBaHHS B CTAI[IOHAP1, TEPMIHU peadiiTalii
(MOBEpHEHHSI 10 TMOBHOLIHHOT MpoQeciifHOi AISVIBHOCTI) Ta SKICTh KUTTA
dbytbomicta. Y mpodeciiinux (pyTOOIICTIB BUBYAIM Kap €pHI JOCSATHEHHS IICIS

pI3HUX XIPYpPriyHUX METOJUK JIIKYBaHHS CIIOPTHMBHOI TpMXi. 3a pe3yiabTaTaMH



XIpypriyHoro JIIKyBaHHs  OOIPYHTOBaHO BHOIp ONTUMAJBLHOIO  CIIOCOOY
X1pyprigyHOTO JiKyBaHHS CIIOPTUBHOI Iprki y GpyTOOICTIB.

Ha yeTBepTomy erari At BA3HAYCHHS 3MiH 010MEXaHIKH CICIU(PIUHUX PYXiB
y ¢yTOOJICTIB 31 CHOPTHUBHOIO TPHXKEI TICHA XIPYypriyHOTO BTpYy4YaHHS
JOCITIKYBAJIM TIKOBY CHJIy M S31B MEpPEIHBOT YEPEBHOI CTIHKU (TIPSIMHUX M’S31B
KUBOTA Ta 30BHIIIHIX KOCHX M’SI31B HBOTa 3 000X OOKIB), MKOBY CHIIy M'sI31B
MPUBIIHOI TPYIU CTErHa 000X HIDKHIX KIHIIBOK y (yrOomicTiB. Ha mpomy etami
JOCITIJKEHHS 0 TIepIIoi rpynu Oyro 3amydeHo 15 mpodeciitnux ¢pyTOomicTiB 3
ARS-cunapomom, a0 gpyroi rpynu — 36 @yrOOMICTIB TicCHs XIpypriuHOTO
JIKyBaHHS CIOPTUBHOI TPWXKI 3a METOJUMKAMH JBOOIYHOI JIAllapOCKOMIYHOI
TePHIOATIOIIACTUKH, IO TPETHOI IPyIH - 65 310poBUX PyTOOIIICTIB MPOPECIHHUX Ta
aMaTOpPChKUX KiIyOiB, 3 HUX 11 ¢dyTOomicTIB MONOAKHOTO cKiamy HO-13.

[T'sTrM eTamoM Jis MPOTHO3YBAaHHS PU3UKY XPOHIYHOTO TTAXBUHHOTO OOJTIO
MIPOBEICHO BH3HAYCHHS YacTOTH ajenbHMX BapiaHTiB TeHiB COL1A1 rs1800012
(G/T), MCT1 rs1049434 (A/T), COL12A1 rs240736 (A/G) y 41 ¢dyrbomicTa, siKi
BiAMIYQJIM XPOHIYHUNA OUTb B TAXBUHHIA [IISHIII HAa MOMEHT BKJIIOUCHHS
(mocmimxkyBana rpyna 1) ta 54 3g0poBux (yTOOMICTIB (JOCHiIKyBaHa rpymna 2).
BcTaHOBIIEHO MOKITMBICTD MPOTHO3YBAHHS PU3HKY MOSBH XPOHIYHOTO TAXBUHHOTO
00Jit0 y (GyTOOJICTIB MPU PI3HUX TEHOTHUMAX 3a AJCIBHUM MOIIMOPGHIZMOM LHX
T'CHIB.

JlociKeHHsT TPOBOAIIA BIJTIOBITHO /IO MPUHIIUIIIB JOKA30BO1 MEIUIIUHH,
JOTPUMAaHHS IPUHITUITB 010€THKHU Ta BIAMOBIIHO 10 BUMOT KoHbiaeHMiitHOCTI. Ha
BCIX eTamax JOCITIDKEHHS He MICTUIM MiJBUUICHOTO PHU3MKY MJisi CyO’ €KTiB
JTOCIIDKCHHS, BIAMOBIIAJIM Cy4acHUM OIOCTUYHUM HOpMaM Ta HAyKOBUM
CTaHJapTaM I0J0 MPOBEACHHS KIIHIYHUX JOCTIIHKCHD 13 3aTy4EHHSM IaIll€HTIB.
Marepianu IOCTIPKEHHS CXBAJICHO KOMICIEO 3 TTUTaHb OI0TMYHOI €KCIIEPTU3U Ta
€TUKU HAyKOBUX JOCIIKEeHb Npu HalloHanbHOMY MEAMYHOMY YHIBEPCUTETI IMEHI
0O.0. boromounbls. Jln3aiiH TeHETUYHOTO TOCIIKEHHsI OyB CXBaJIeHUH 010€THUHUM

komiTeToM ipu [HCTUTYTI i3ionorii iMm. O.O. boromoneust HAH Ykpainu.



BukopucroByBanu Taki METOIM JOCIHIDKEHHsI: KJIIHIYHI, 1THCTPYMEHTaJIbHI
(YnpTpa3ByKOBE JIOCIIDKEHHs] Ta MarHITHO-pE30HAHCHA ToMorpadis MaxBHUHHOI
JUTSTHKY, BUMIPIOBAHHS MIKOBOI CHJIM MPSMUX Ta KOCHX M'sI31B )KMBOTA, MPUBIAHOT
Ipylu M'S31B CTE€THA), JIaOOpaTOpHI Ta MOJCKYISIPHO-TEHETHYH1 (mmojaiMopdizMu
reriB COL1A1 rs1800012, MCT1 rs1049434, COL12A1 rs240736), ormiHtoBamu
iHTEeHCUBHICTH 000 32 BAIII, sxicTh sxutTs 32 onutyBasibHukamMu HAGOS, Eura
HS-QoL 1o Ta micist onepartii. {15 CTaTUCTUYHOTO aHAJI13y OTPUMAaHUX Pe3yJIbTaTiB
(;roricTrdHa perpecis, Kopensiiiauii aHam3, Random forest) BukopucToByBamucs
craructuuHi maketn EZR Bepcis 1,54, R Bepcis 4,0 (r-project.org), MedCalc
Statistical Software Bepcis 17,5, IBM SPSS Statistics Base Bepcis 22.

[Ipy peTpoCrneKTUBHOMY aHami3l BIAKPUTUX METOAMK XIPYypridyHOrO
JIKyBaHHS 32 IaHUMU aHKETYBaHHS BUSBJICHO CTATUCTUYHO 3HAYYIIl HE3aI0BUIbHI
pe3ynbTaTH MpPU BUKOHAHHI TUIACTHKU TMEPEIHbOI CTIHKM MaXBHHHOTO KaHAIy Y
¢GyTOOMICTIB 31 CHOPTUBHUMHU TpUKaMH, a caMme: IOJIOBXKEHHS TPHUBAJIOCTI
nepeOyBanHs B crarionapi — 7,8+0,3 ni6 (P<0,01), Bumuii nmokasHUK OOJIO MpH
¢iznynomy HaBaHTaxenni — 7,18+0,87 OGama (P<0,01), Bumuii moka3HUK
0OMEKEHHS pyXiB IpH 3aHATTI criopToM — 6,36+1,02 6ana (P<0,01) y BignanecHoMy
nicasionepanifHoMy nepiofl. BuKopucTaHHS BIIKPUTOI METOJMKH HEHATSKHOI
TepHIOTNIACTUKY  3aJHBOI CTIHKM MaxBUHHOTO KaHANy MPOIAEMOHCTPYBAJO
3aJI0BUTBHI PE3yJbTAaTH MOPIBHIHO 3 TUIACTHKOIO MEPEIHBOT CTIHKU Ta HATSHXKHUMU
TUTACTUKAMH 33/IHBO1 CTIHKH, OJIHAK, ¥ 37,5 % BUMAAKIB HEe OyJI0 3MOTH JOCATHYTH
3HIDKCHHSI PIBHSI IHTEHCUBHOCTI OOJIO TIPU BUKOHAHHI TpodeciitHol MisUTbHOCTI Y
(GyTOO0MICTIB.

V3JI-kputepieM ajis BCTAHOBJIEHHS MOMNEPEIHbOrO IIarHO3y CIOPTUBHOL
rprki y pyTOOITICTIB € 301IbIIeHHS PO3MipiB maxBuHHOTO pomMixkky BIII 1,55 (95%
J11,01-2,38) (P=0,04). HasiBHiCTb pi3HHMIII pO3MIpiB BUCOTH ITAXBUHHUX TPOMIXKKIB
JTa€ MOJKJIUBICTh CIPOTHO3YBATH TMOSIBY CIIOPTHUBHOI T'PUXKI1 3 MPOTUIIEKHOTO OOKY
(P=0,01). ITpu 306inbIIeHH] PI3HUII BUCOTH MAXBUHHHUX IMPOMIXKKIB HMOBIPHICTH
00JIOBOTO CHHJIPOMY 3pOCTa€: y mpasiil maxBuHHIN AutsHI - BII 2,15 (95% /1

1,21-3,85) (P=0,005), B misiit — BIII 0,59 (95% JII 0,38 — 0,94) (P=0,02). MPT e



OCTaTOYHUM  METOJIOM  Bepudikallii CIHOPTUBHOI Tpuxki Yy  (¢yTOOJICTIB.
BcranoBneno, 1mo ocHOBHUMHM KputepissiMu Ha MPT mnaxBuHHOI JIISHKH €
nigBuiieHHs MP-curnany Bia cTpykTyp maxBuHHOTO KaHany Ha PDfs (P<0,001) ta
nigBuiieHHs MP-curnany BiJ BepXHbOI rijiku J1o0KkoBoi kictku Ha PDfs (P=0,003).

3acTocyBaHHSA ABOOIYHOT JarmapoCcKoMiyHO1 TpaHcabA0MIHATIBHOT
IPENEePUTOHEATBHOI TEePHIOATOMIACTUKY 31 BCTAHOBJICHHSM CaMO(iKCyI04O0ro
IMIJTaHTa BU3HAYEHO HAMOUIBII ONTUMAJILHUM CIIOCOOOM XIPYpridyHOTO JIIKYBaHHS
cnoptuBHOiI Tpwki y ¢yroomictiB (P=0,001). OOrpyHTOBaHO IOITHHICTH
BCTAHOBJICHHSI CITYATOrO IMIUIAHTY OJIHOYACHO 3 000X CTOpIH MpHU HASBHOCTI
CIIOPTUBHOI TPUXK1 3 OJIHIE]T CTOPOHM Ta MPU OJHOYACHOMY IMPOTHO3YBaHHI ii 3
npotmiexHoi croponu (P<0,01).

Tepminun peaOumitamii  (MOBEpHEHHS O TMOBHOIIIHHOI  mpodeciitHoi
JISITBHOCTI) MICJISI JTAMTAPOCKOIIYHOI TEPHI0aTOIIACTUKY CKOPOTHIIUCS TTOPIBHSIHO 3
BIIKPUTHUMH METOaMHU XipypridHOro JiKyBaHHs ciopTtuBHOI rpmxki (P<0,001), mpu
npomy metoguka TAPP mpomeMoHCcTpyBaia CKOPOUYEHHS 1IOTO MOKa3HUKA 10 22
(21-23) i B mopiBHAHHI 3 Metoaukor IPOM — 27 (25-28) amis (P=0,001).
BusnayeHo, 110 MOKAa3HUKH SKOCTI KHUTTS 3POCTAIOTh IICIsS BUKOPUCTAHHS
JBOOTYHMX JIAMTAPOCKOCKOMIYHUX METOJUK JIIKYBaHHS CIIOPTHUBHOI T'PUXKI, OJHAK
TpaHca0JoMiHAJIbHA TTPENepUTOHEaTbHA TePHIOATIOIIACTHKA JIEMOHCTPYE NIEpeBaru
HaJI IHTpanepuTOHeaIbHO repHioanomiactukoro (P=0,001).

[Toxa3Huku GioMeXaHIKU crieU(PIYHUX pyXiB Y (yTOOTICTIB, a caMe MiKOBa
CHJIa TPSIMUX Ta KOCHUX M S31B JKMBOTA, MPHUBIIHOI TPYMU M’S31B CTETHA, MICIIS
BUKOHAHHS JIBOOIYHOI JIAMapOCKOMIYHOI TpaHCabI0MIHATIBLHOT MPEeTNepruTOHEATHHOT
repHI0aJIOIIIACTUKH BITHOBJIIOIOTHCS JI0 PIBHS 3A0pOBUX IpodeciitHux GyTOOICTIB
(P<0,001,P=0,04).

HayxoBa HOBH3HA 0JIep:KaHUX Pe3yIbTaTiB MOJSTAE B TOMY, III0 HAMU BIIEpIIIe
BCTAHOBJICHO 3B'SI30K TOSIBU XPOHIYHOTO TMaxBUHHOTO 0oyit0 y (yTOOomicTIB 3
noaimopdizmamu reda COL1AL rs1800012 (G—T) ta rema MCTL1 rs1049434
(A—T). I'erotun T/T 000X IMX TeHIB MOB'SI3aHUI 31 3HMKCHHSAM PHU3UKY IMOSBU

XpoHiuHOTO NTaxBuHHOTO 600 (P < 0,05).



Bnepmie BusznaueHo ocHoOBHI jgiarHoctuyHi MPT- ta VY3]l-kputepii mnus
BCTAHOBJICHHS JIIarHO3y CIIOPTUBHOI Iprki. Po3po0iaeHo KpuTepiit mporHo3yBaHHs
CIOPTHBHOI TpWXI 3 TPOTHIEKHOTO OOKYy TMpH HasBHOCTI ii 3 OJHOTO.
Y 10CKOHAJIEHO crocio JanapoOCKOMIYHO1 IHTpanepuTOHeaIbHOT
repHI0ANIOIUIACTUKUA. BCTaHOBIEHO BUCOKY €(PEKTUBHICTh XIpYpriYHOTO JIIKYBaHHS
¢yTOomicTiB 31 CHOPTHUBHOIO TPWXKEIO TPU  3aCTOCYBaHHI  JIBOOIYHOT
JIANIapOCKOIIYHOI TpaHCA0JOMIHAIBHOI MPEeNepUTOHeaIbHOT TePHIOAIOTIIIACTUKY 31
BCTAHOBJICHHSIM  caMoikcyrodoro iMruianta. OOIpyHTOBAaHO  JIOIUIBHICTD
XIpypriuHoro BTpY4YaHHS MpPHU CHOPTUBHIA Tpuki 3 000X OOKIB OJIHOYACHO.
BusHnaueHO oNTHMalbHUI TEPMIH MOBEPHEHHS 1O MOBHOIIIHHOI MpodeciiiHol
JUSTIBHOCTI MICJSI PI3HUX CIIOCOOIB XIPYPriYHOTO JIIKYBAHHS COPTUBHOI TPUXKI.

[IpakTHuHEe 3HAUEHHS OICPKAHUX PE3YJIbTATIB MOJISATAa€ B TOMY, 110 IIPHU MOSBI
0O0JBOBOr0 CHUHAPOMY B NAXBUHHIA IUISHUI y (QyTOOMNICTIB JJisi BCTAHOBJIEHHS
niarno3y ciin npooautu Y3/ ta MPT naxBunHuMX auisiHOK. BceraHoseHo, 1o
HaWOUIBII ONTHUMAIBHUM CIOCOOOM XIPYpPridYHOTO BTPYYaHHS 3aJIEKHO BiJ 3MIH
NAaXBUHHOT JAUIAHKKM Yy (yTOOMICTIB 31 CHOPTUBHOI TIPHXKEK BH3HAYEHO
JanapoCKOIMuHy TBOOIUHY TpaHcabIOMIHATIEHY MpENEePUTOHEATIbHY
repHIOAJIOIJIACTUKY 13 BCTAHOBJIEHHSAM CaMO(DIKCYyIOUMX IMIUIaHTIB. Bu3HaueHHs
nonimopdizmiB reniB COL1AL rs1800012, MCT1 rs1049434, COL12A1 rs240736
Ta X TEHOTHUIIIB BapTO BIPOBAKYBATH HA TTOYATKOBHX eTanax BUOOpy pyrooiry sk
IrpOBOTO BUAY cHOPTY. BusBieHi 3miHuM OloMexaHIKH pyxiB (QyTOOIMICTIB,
CIIpUYMHEHI crienuDiuHuMHA HI3UIHIMHI HaBaHTKCHHIMU 111 9ac yaapy Mo M’ a4y,
JAl0Th 3MOTY BHM3HA4aTH TpeHepaM (PyTOONbHMX KOMaHI  CHenu(pidHy
IHAUBIAYalIbHY mporpaMmy (i3uyHOi MIATOTOBKH sl crniopTcMeHiB. llokazHuku
OlomexaHiku crienudiuHuX pyxiB y (PyTOOIICTIB, a caMe MiKOBa CHUJia MPSMHUX Ta
KOCHX M'A31B )KMBOTA Ta MPUBIJHUX M's31B CTETHA 1a€ 3MOT'Y OOIpYHTYBAaTH TEPMIHU
MOBEPHEHHS 10 OBHOIIHHOI PO eCIHHOI AISITBHOCTI.

KurouoBi ciioBa: ¢hyT60miCcTH, CIOPTUBHA TPHIKA, 0COOJIMBOCTI XIpypridHOTO
nmikyBanHsa,  MPT-kputepii,  V3]I-kputepii,  aB0oOIYHA  JamapoCKOIMiYHA

TepHIOIUIACTUKA, XPOHIYHMN NaxBUHHMNA Ou1b, momimopdizm reniB, COL1Al



rs1800012, MCT1 rs1049434, COL12A1 rs240736, 6iomexaHika crenu(piaHuX

pyxiB yTooicTa.

ABSTRACT

Omelchenko A.V. Peculiarities of surgical treatment of football players with
sports hernia. - Qualifying scientific work on the rights of the manuscript.

The dissertation is for obtaining the scientific degree of Doctor of Philosophy
in the field of study 22 “Health”, specialty 222 “Medicine”. — O.0. Bohomolets
National Medical University, Ministry of Health of Ukraine, Kyiv, 2021.

The dissertation presents the original research on an important medical
problem of modern sports, specifically the diagnosis of sports hernia in football
players and the optimal method of its surgical treatment. In most cases, exercise-
related inguinal pain is the main manifestation of sports hernia in football players.
Painful sensations are induced by high-intensity explosive rotational movements of
the torso and lower extremities, followed by a hard kick. The dissertation highlights
diagnostic criteria, optimization of the choice of the most effective surgical
techniques and prediction of sports hernia in football players.

The purpose of the study is to increase the effectiveness of surgical treatment
of football players with sports hernia by introducing the established diagnostic
criteria and optimizing the choice of minimally invasive hernia repair technique.

The scientific substantiation of the stated goal requires the completion of the
following tasks:

1. To conduct a retrospective analysis of unfavourable outcomes of surgical
treatment of sports hernia in football players.

2. To investigate and specify the main diagnostic MRI and ultrasound criteria
for a sports hernia in order to verify its diagnosis in football players.

3. To determine the most optimal way of surgical treatment of sports hernia
in football players.

4. To assess the timeline of professional rehabilitation and quality of life after

surgical treatment of football players with sports hernia.



5. To identify changes in the biomechanics of specific movements of football
players after surgical treatment of sports hernia.

6. To investigate the association between gene polymorphisms COLI1A,
MCT1, COL12A1 and increased risk for developing chronic inguinal pain and the
possibility of its prediction.

The research consisted of five stages.

The first stage included a retrospective analysis of unfavourable outcomes of
surgical treatment of 36 professional and amateur football players with sports hernia.

The second stage was designed to carry out clinical, laboratory and
instrumental examination of 62 football players. Diagnostic MRI and ultrasound
criteria were specified to verify diagnosis of sports hernia in football players.
Ultrasound examination of football players with sports hernia on one side of the
groin helped to establish ultrasound criteria for predicting its occurrence on the
opposite side.

The third stage included the application of laparoscopic surgical procedures
in the treatment of 36 football players who, according to the diagnostic findings, met
the established set of diagnostic criteria for a sports hernia. Intraperitoneal hernia
repair (IPOM) of the inguinal canals was performed in 10 (27.8%) football players.
Subsequently, the method, developed in the course of the study, was used in the
treatment of 8 (22.2%) football players and included IPOM with subcutaneous
suturing of the inner inguinal rings as their width increased. In 18 (50%) football
players, bilateral transabdominal preperitoneal (TAPP) repair was chosen as surgical
treatment of sports hernia.

The analysis of surgical treatment outcomes for sports hernia was performed
in 2 groups of football players. The main group included 36 (50%) football players
who underwent laparoscopic hernia repair with the application of different
techniques. The comparison group included 36 (50%) football players who
underwent open hernia repair with the reconstruction of the anterior or posterior wall
of the inguinal canal. Pain intensity, limitations in motor activity, length of stay in

the hospital, terms of rehabilitation (full resumption of professional activities) and



the impact on the quality of life of football players were analysed. The career
achievements of professional football players were also studied. Based on the
surgical treatment outcomes, the optimal method for sports hernia repair in football
players was chosen.

The fourth stage included a study of the peak force of the muscles of the
anterior abdominal wall (rectus abdominis, external oblique abdominal muscles of
the both sides) and adductor muscles of both thighs in order to determine changes in
the biomechanics of specific movements in football players with sports hernia after
surgery. The first group of the study consisted of 15 professional football players
with ARS-syndrome, the second group included 36 football players who underwent
bilateral laparoscopic hernia repair, and the third group included 54 healthy
professional and amateur football players aged 17 to 33 years and 11 U-13 youth
players.

In the fifth stage, to predict the risk of chronic inguinal pain, the frequency of
allelic variants of COL1A1 rs1800012 (G/T), MCT1 rs1049434 (A/T), COL12A1
rs240736 (A/G) genes was determined in 41 football players, who noted chronic
pain in the groin area at the time of inclusion (study group 1), and in 54 healthy
players (study group 2). The study established the possibility of predicting the risk
of chronic inguinal pain in football players with different genotypes by allelic
polymorphism of these genes.

The research was conducted in accordance with the principles of evidence-
based medicine, bioethical norms and confidentiality policies. The research protocol
was approved by the commission on bioethical examination and ethics of scientific
research at O. O. Bohomolets National Medical University and complies with
modern ethical norms and principles for conducting clinical trials. The design of
genetic research was approved by the commission on bioethical expertise and
research ethics at O.0. Bohomolets Institute of Physiology, NAS of Ukraine. The
research does not contain an increased risk for the subjects of the study and was
performed taking into account the existing bioethical norms and scientific standards

for conducting clinical trials involving patients.



The following research methods were used: assessment of anamnestic data,
questionnaire (assessment of pain on the VAS, assessment of quality of life
according to HAGOS questionnaires, Eura HS-QoL before and after surgery),
general clinical, laboratory and molecular genetic (DNA isolation, polymerase chain
reaction in real time to determine the polymorphisms of COL1A1 rs1800012, MCT1
rs1049434, COL12Al1 rs240736 genes), instrumental studies (ultrasound and
magnetic resonance imaging of the inguinal region, measurement of peak force of
rectus and oblique muscles of the abdomen, the adductor group of thigh muscles).
Statistical analysis of the obtained results (logistic regression, correlation analysis,
Random forest) was performed using statistical packages EZR version. 1.54; R
version 4.0 (r-project.org) MedCalc Statistical Software version 17.5, IBM SPSS
Statistics Base version 22,

A retrospective analysis of the questionnaire revealed statistically significant
unfavourable outcomes for reconstructive surgery of the anterior wall of the inguinal
canal in football players with sports hernia that included longer hospital stays, more
severe exercise-related pain, higher rate of limitations in movement during exercise
in the long run after surgery. The application of open hernia repair technique with
the tension-free hernioplasty of the posterior wall of the inguinal canal showed
satisfactory results compared with the reconstructive surgery of the anterior wall and
reconstruction of the posterior wall under tension, however, in 37,5% of cases, it did
not reduce the intensity of exercise-related pain in football players.

According to the obtained findings, it was found that the ultrasound criterion
for establishing a preliminary diagnosis of sports hernia in football players is an
increased size of the inguinal canal, OR 1.55 (95% 1.01 - 2.38) (P = 0.04). The
difference in the length of the inguinal canals makes the risk of sports hernia
development on the opposite side higher. With increasing difference in the length of
the inguinal gaps, the probability of pain increases: in the right inguinal region - OR
2.15 (95% 1.21-3.85) (P = 0.009), in the left inguinal region - OR 0.59 (95% 0.38—
0.94) (P =0.02). MRl is the final procedure used to verify a sports hernia in football
players. The main MRI criteria include increased MR signal intensity on PDfs



observed from the structures of the inguinal canal (P <0.001) and increased MR
signal intensity on PDfs observed from superior ramus of the pubic bone (P = 0.003).

It was established that bilateral laparoscopic transabdominal preperitoneal
hernia repair with the implantation of self-fixating mesh was the most optimal
method of surgical treatment of sports hernia in football players (P = 0.001). The
mesh implantation on both sides is feasible in the presence of a sports hernia on one
side and if there is a high probability of sports hernia development on the opposite
side (P<0.01).

Rehabilitation time (full resumption of professional activities) after
laparoscopic hernia repair reduces compared with open hernia repair techniques
(P<0.001), while the TAPP technique shows a reduction of this indicator to 22 (21-
23) days (P = 0.001) compared with the IPOM method - 27 (25-28) days. It is noted
that the quality of life increases after the use of bilateral laparoscopic techniques in
the treatment of sports hernia, but transabdominal preperitoneal hernia repair
demonstrates more favourable outcomes than intraperitoneal hernia repair
(P=0,001).

Biomechanical parameters of specific movements in football players,
including the peak force of rectus and oblique muscles of the abdomen and the
adductor group of thigh muscles, are restored to the level of healthy professional
football players due to bilateral laparoscopic transabdominal preperitoneal hernia
repair (P<0,001, P=0,04).

The scientific novelty of the obtained results is that, for the first time, it has
been established association the polymorphism of the gene COL1Al rs1800012
(G—T) and the gene MCT1 rs1049434 (A—T) with chronic inguinal pain in football
players. The T/T genotype of both of these genes is associated with a reduced risk
of chronic inguinal pain (P <0.05).

For the first time, the main diagnostic MRI and ultrasound criteria for the
diagnosis of sports hernia have been determined.

The treatment of football players with sports hernia has been improved by

choosing the optimal surgical technique, depending on the structural and anatomical



alterations in the inguinal area and changes in the biomechanics of specific
movements of football players. The research findings showed high effectiveness of
bilateral laparoscopic transabdominal preperitoneal hernia repair with the
implantation of self-fixating mesh in the treatment of football players with sports
hernia. The expediency of sports hernia surgery on both sides at the same time is
substantiated. The optimal time of full resumption of professional activities after
surgery was determined.

The practical significance of the obtained results is that, after onset of pain, it
IS necessary to perform diagnostic ultrasound and MRI of the groin. Depending on
the changes in the groin area in football players with sports hernia, the optimal
method of surgical intervention is laparoscopic bilateral transabdominal
preperitoneal hernia repair with the implantation of self-fixating mesh.
Determination of polymorphisms of genes COL1A1 rs1800012, MCT1 rs1049434,
COL12A1 rs240736 and their genotypes should be implemented in the initial stages
of choosing a sport. The football coaches must develop specific individual physical
training programs for the football players, who are included in the risk group for
sports hernia. The biomechanical parameters of specific movements in football
players, including the peak force of the rectus and oblique muscles of the abdomen
and the adductor group of thigh muscles, make it possible to determine the time of
full resumption of professional activities.

Key words: football players, sports hernia, peculiarities of surgical treatment,
MRI criteria, ultrasound criteria, bilateral laparoscopic hernia repair, TAPP, chronic
groin pain, gene polymorphism, COL1A1 rs1800012, MCT1 rs1049434, COL12A1

rs240736, biomechanics of specific movements in football players.
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