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3AT'AJIBHA XAPAKTEPUCTUKA POBOTH

AKTYaJIbHICTh TEMH.

B ymoBax cpOroseHHs [1arHOCTMKAa Ta XIPypridHe JIKyBaHHS BOTHEMAJIBHUX
VIIKOJDKEHh 000JI0BOI KHINKH € CKJIQJHAM TUTAaHHSAM B CHUCTeMi HaJaHHS MEIUIHOL
JIOTIOMOTH TOpaHEHWM Ha PI3HUX PIBHAX MEIUYHOTO 3a0€3MEeUeHHS He TUIBKH Ha BIliHI,
JIOKaJbHUX 30pOoiHUX KOH(ITIKTaX, aje 1 B MUBUIBHOMY JKUTTI B ychoMy CBIiTI. [IuTOoMa Bara
MOPaHEHUX B XKUBIT IPHU 30poiHUX KOH]IIIKTaX KoauBaeThes Bix 3,5 % no 11,8% (Pemestok
E.B., 2020). YmkomkeHHs: 0000BO1 KHMIIIKH B 3aralbHIN CTPYKTYpl TPOHUKAIOUUX TIOPAHCHD
’KHBOTa CTaHOBUTH 15-23,2% (JIypin I.A. Ta cmiBaBt., 2022).

Ha Cxoni VYkpainu 3 2014 poky TpuBae BiliHa, B pi3HI MEPIOAH MPOBEACHHS SKOI
nmuTOoMa Bara OOWMOBOI TpaBMHM JKMBOTa KonmBajach B Mexax 4,0—7,3% (boiiko B.B. Ta
crmiBaBT., 2014) 6e3 TeHeHIli A0 3MEHIIEHHs, HE3Ba)KalOUM Ha 3aCTOCYBaHHS Cy4YaCHUX
IHAMBIAyaTbHUX 3aC001B 3aXHUCTy Tyny0a - OpoHexwiery. 3a nanumu nposeneHHst ATO-
OOC, 3ronoM MKMPOKOMACIITAOHOTO BTOPTHEHHS Ta BIMHU B YKpaiHl YIIKOJKEHHS 000/10BOT
KUK 3ycTpivaroThes y 43% nopaHeHux, 3 neTanbHIcTIO 26% (3apyubkwuii S.J1. Ta cmiBaBT.,
2023). HesBaxkarouun Ha JOCATHEHHS CydYacHOI Xipyprii mpu OOMOBIM TpaBMi >XKHBOTA
3QJIUIIAIOTHCS BUCOKOIO YaCTOTAa BUHUKHEHHS MICIsSONEpaliiHuX yckiuaaHenb 54—-81%, ae
naeTanbHicTh cTaHoBHTHh 12-31% (Vcenko O.10., Cumiox A.B. Ta cmiBaBT., 2023, 2024,
Xowmenko LII. Ta cmiBaBt., 2023). 3rigno manux Johnston L.R. (2019), npu BorHenaibHUX
VIIKO/DKEHHSIX 000/I0BO1 KHIITKM B OCTaHHIX BIMCHKOBHX KOH(IIIKTaX, JCTAIBHICTH HABIThH
nocsrae 65 %.

Cnig 3a3Ha4uTH, MO YHIKOJKEHHS 000J0BOI KHUIIKU 3 JECTPYKTHBHUX HaOymIu
XapakTepy TaKuX, siKi Majiy O MPU3BOJUTH 10 3HUKEHHS JIETAJIBLHOCTI, ajie BILUIUB OyB MPSIMO
MPOTWICKHUA dYepe3 CKIAJAHICTh CBOEYACHOI JIIaTHOCTHKU TAaKUX TOpPaHEHb, 4YacTy
ME30MEePUTOHEANIbHY JIOKAJi3aIlil0 YIIKO/KEHb, 3HauyHl mnepdy3iiiHi MNOpyIIeHHS, M0
MPU3BOJUTH JO BIATEPMIHOBAHHUX YCKIAIHEHb Ta, SK HACIIAOK, BHCOKOI JIETAJIBHOCTI
(dponoB O.I. ta cmiBaBt., 2023; Ilotiga O.1. Ta cmiBaBt., 2022; Gumeniuk K. et al., 2021;
Jackson M., 2011; Khorram-Manesh A. et al., 2022; Murhega R.B. et al., 2022).

HaBenene Buiile BUMarae moainbIioro HayKOBOTO JIOCIHIIKEHHS, BPaXOBYIOUYH TOSIBY
HOBHUX paHillle HE OMHCAHMX BOTHEMAIBHUX YIIKOJKEHb 000J0BOi KHUIIKH, Cy4aCHUMU
paHSYMMY CHApS/IaMH 3 CKCITAaHCUBHUMU BJIACTUBOCTSIMU, SIKi OyJIM BUSBJICHI Y TIOPAHCHUX.
JlominbHE AOCHITKEHHS TEPMIHAIBHOI (PaHOBOi) OATICTUKM €KCIIAHCHUBHUX PaHSIUX
CHaps/iB. BUBUEHHS HE3aXUIEHUX UISHOK Tynyba Ta 0000BOI KUIIKUA TMPU HASIBHOCTI
OpOHEXKUIIETY, 3aMPOBAKEHHS MarHITHUX TEXHOJIOTI! Il BUJATICHHS CTOPOHHIX T (Kb,
OCKOJIKIB), PO3pOoOKa Ta BIPOBAIKEHHS €(PEKTUBHUX HOBHX BiJICOJANAPOCKOMIYHUX Ta
€H/IOCKOIIYHIX METOJIUK CY4aCHOT paHHBOT JIIarHOCTUKH Ta XIPYypPridYHUX METO/IiB JIIKyBaHHS
BOTHETAILHUX KYJThOBUX YIIKO/KEHb O0OIOBOI KHUIIKM HA PI3HUX PIBHIX MEIMYHOTO
3a0e3MeueHHs 3 METOI 3MEHIIICHHS YCKIaHEHb, 1HBAIIIU3AIlii Ta JIeTAIbHOCTI.

3B's130k po00OTH 3 HAYKOBHUMM NporpaMaMu, IJiaHamMu, TemMmaMu. Jucepraiis €
CKJIaJIOBOI0 YAaCTHMHOIO HAyKOBO-JIOCHIAHMX pOOIT VYKpaiHChKOI BifICBKOBO-MEAUYHOT
akazaemii, mepenbauenux rwranom MinictepcTBa O6oponn Ykpainu, a came: «Po3pobienns
Ta YJIOCKOHAJICHHS CYYaCHHUX MEIWYHUX TEXHOJIOTIH JIarHOCTUKH Ta JIIKYBaHHS OOHOBOI
Xipyprigaoi TpaBmMmu» (HoMep aepkaBHOi peectparii 0123U102822). Mera poctigxeHHs:
BUpIIIEHHS TPOOJEMH iarHOCTHUKM Ta JIIKYBaHHS CYYaCHHMX KYJIbOBUX BOTHEMAJbHHUX
MOPaHEHb )KMBOTA 3 YITKOKSHHSIM 00010BOT KAIITKYA €KCITAHCUBHUMH PAHSIYUMHU CHAPSIIaMU
NUIIXOM PO3pPOOKH aJTOPUTMY HOBHUX Ta YJOCKOHAJECHHS ICHYIOYMX METOMIB 3
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BUKOPHUCTAaHHSIM BiZI€0JIamapOCKOIYHUX, €HIOCKOMIYHIX METOINK, MAarHITHUX 1HCTPYMEHTIB
Ha PI3HHUX PIBHIX MEIUYHOTO 3a0€3MeUeHHs B YMOBaX BiiiHH.

3aBaaHHa AocjigzKeHHs. J[JI JTOCATHEHHS TMOCTABJICHOI METH OYyJ0 HEOOX1THO
BUPIIIMTH HACTYIHI 3aBJaHHS:

1. BuBuMTH 4YacTOTy, KIIIHIKO-HO30JIOTIYHY CTPYKTYpPy Ta OCOOJMBOCTI CYY4aCHHUX
BOTHEMAJIBHUX KYJIbOBUX TOPAHEHb JKMBOTA 3  VIIKO/DKEHHSM 000JO0BOI  KHIIKU
EKCTIAaHCUBHUMH PAHSYMMU CHAPSAAMH B YMOBAaX BifiHH B YKpaiHi.

2. B ekcnepuMeHTAJIbHUX YMOBax Ha IMITaTOpPi O10JIOTIYHHUX TKAaHUH Ta Ol0JOT1UHIN
YKUBIN MOJIeI (CBUHSX ) TOCIIIIMTH Y TIOPIBHIHHI 31 3BUUaiiHOIO KyJero 5,45x39 «I1C» (THO6M),
Ta Kynewo 5,45x39 MM, «V-Max» 3 eKCIaHCUBHUMHU BJIACTHUBOCTSMH OCOOJIUBOCTI
TEpPMIHAJIBHOI (PaHOBOI) OATICTUKH.

3. Hocniautu B eKCIEPUMEHTAJIbHUX YMOBAaX YHCEIbHE MOJICIIOBAHHS CY4YaCHUX
KYJIOBHX KaHAJIIB MICIIS TOCTPUTY pI3HUMHU THIAMH Kyib: 5,45x39 «I1C» (TH6M), Ta 5,45x39
«V-Maxy.

4, BuUBUMTHM  HE3axWIICHI JUITHKA  TyJdyba Ta  000J0BOi  KHIIKH Yy
BilicbkoBOCITY>k00B1IB 3C YKpaiHU B 3aJIeKHOCTI Biff X THITy TiIOOYZOBM TpU HAsBHOCTI
OpOHEXWIIETY 1 CydaCHUX KYJIbOBUX ITOPAHEHHSIX.

5. Po3pobutu Ta BOpOBaAUTH HA PI3HUX PIBHAX MEAMYHOTO 3a0€3MEUEHHS B YMOBax
BIHM Cy4YaCHHMM aJrOpUTM JIarHOCTUKHM BOTHEMAJbHUX KYJIbOBUX TIOpPAaHEHb >KHBOTA 3
YIIKOKEHHSIM 000/I0BOi KHIIIKH 3 BUKOPUCTAHHSAM BiJI€OANIAPOCKOMIYHUX, €HIOCKOMIUYHUX
METOJMK Ta MAarHiTHHX IHCTPYMEHTIB 3 BHU3HAYCHHSM II0Ka3aHb Ta MPOTHUIIOKA3aHb IO iX
BUKOPHUCTAHHSI.

6. B excriepumeHTi Ha O10JIOTIYHIN KUBIM MOJENTI (CBUHSAX) JTOCTIIATH OCOOJMBOCTI
naToMOP(}OJIOriYHUX 3MIH 3 BU3HAYEHHSIM OOCSATY KpOBOBHWJIMBIB B 00OAOBIN KHUIILI MpH il
BOTHENAJIBHUX KYJIbOBUX YIIKO/DKEHHSAX PI3HUMHU TUNaMH Kyib 5,45x39 «I1C» (TH6M) Ta
5,45x39 «V-Max» 3 eKCIaHCUBHUMU BJIIACTHBOCTSIMH.

7. BusHauuTH 0COOJMBOCTI MATOMOP(OIOTIUHUX Ta TICTOXIMIYHUX 3MiH B 0000BIH
KULIL Y TOPaHEeHHUX MPH i BOTHENATbHUX KYJIbOBUX YIIKOIKEHHSIX.

8. BuzHauuty Ta AOCHIAWTH TPEIUKTOPH, $KI BIUIMBAIOTH HA TMPOTHO3 Ta
XIpypriuHy TaKTUKY y MOPaHEHUX 3 CY4aCHUMU BOTHEMATILHUMH KYJTbOBUMH YIIKOKCHHIMU
000/10BO{ KMILIKK B yMOBaX BIiHU B YKpaiHi.

9. HocmiauTu eQeKTUBHICTb pO3pPOOJIEHUX Ta BIPOBA/HKEHUX CYYACHHUX HOBUX
JTIarHOCTUYHO — JIIKYBAIBHMX METOJMK BIiJICOJIAIIAPOCKOIi, €HJIOCKOMii, MarHiTHHX
IHCTPYMEHTIB Y MOPAHEHUX 3 BOTHETIAJbHUMH KYJIbOBUMH VIIIKOKEHHSIMHU 0000BOT KHUIIKA
KyJero 5,45x39 MM, «V-Max» 3 €eKCITaHCUBHUMH BIACTUBOCTSIMH.

006°ckm 00cnidHcenna . BOTHENAIBHI KYJIbOBI YIIKOKEHHS 0000BOT KUIITKH.

IIpeomem Oocnidrycennsa - paHoBa OaicTUKA Cy4aCHUX KYJIbOBUX PaHSIYMX CHAPSIIB,
JIarHOCTUYHI Ta XIPYpriuHi METOJM JIIKyBaHHS MOPAHEHHX 3 YUIKOJKEHHAMH 000J0BOi
KAIIKA Ha PI3HUX PIBHAX MEIUYHOTO 3a0e3MeYeHHs B YMOBax BiliHH, pe3yJabTaTH
EKCHEPUMEHTABHO-KIIHIYHUX Ta 1HCTPYMEHTAJIbHUX METOMIB IOCTIKEHHS, alrOpPUTM
Oprafi3ariiHuX acreKTiB HAJaHHS IOTIOMOTH.

Metoau fociigskeHHsi: 0i0Ti0CEMaHTHYHUN, EKCIIEPUMEHTAIBHUMN, YHCEITbHE
MOJICJTFOBAaHHSI, TA0OpAaTOPHUH, IHCTPYMEHTAIBHUH, TCTONOTIYHUHN, TICTOXIMIYHHAM, METUKO-
CTaTUCTHYHUM, aHATITUYHHI.

HaykoBa HOBH3HA OTPpMMAaHHMX Ppe3yJbTaTiB. 3a pe3ylbraTaMd IMPOBEICHHOTO
MYJIBTUIICHTPOBOTO HAYKOBOTO JOCITI/DKEHHS 3 YpaxyBaHHSIM JOCBiNy BIiHHM B YKpaiHi
BIIEpIIIE BHBYCHA YacTOTa Ta OCOOJMBOCTI BOTHEMAJIbHUX KYJIbOBHX MOpPAaHEHb >KHBOTA 3
VIIIKOJKEHHSAM 000/T0BOT KUIIIKH €KCITAHCUBHUMU PAHSIYUMHU CHAPSTAMH.
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Brnepiie npoBeneHo MOpiBHSIIBHE JOCTIIHKEHHSI OCOOIMBOCTEH PAHOBOI OaliCTHKU
PI3HUMMH TUTIAMU KYJIb 32 YMOB €KCIIEPUMEHTY Ta B KJIIHIYHUX YMOBaX.

B ekcnepuMeHTaNbHUX yMOBaX Ha 1MITaTopl Ol0JOTIYHUX TKAHUH Ta O10JIOTIYHIN
KUB1M Mozeni (CBUHSX) BIEpIlE BUBYEHI OCOOIMBOCTI TEPMIHAIBHOI (PaHOBOI) OaTICTUKH
Cy4aCHHMX paHsS4YMX CHapsAiB Kyib 5,45x39 «V-Max» 3 eKCITaHCUBHUMHU BJIACTUBOCTSIMHU.

BukoHnane uwWcenpHEe MOJENIOBAaHHS PAHOBOTO KaHAly JO3BOJIMJIO  BIIEpIIE
3MOJIEJIIOBATHU MPOIEC YpaXEHHs HEO10JIOTTYHOTO iMITaTopa O10JIOTTYHUX TKAHUH JIFOIUHUA —
TeOMETPUYHOT MOJIET, PI3HUMH THIaMH Kyib 5,45x39 «I1C» (TH6M) Ta 5,45x39 «V-Max».

Brnepire npoaHnaiizoBaHa MBUAKICTh Ta TPAEKTOPIS PyXy KYJIb B CepearHI MO, K
BOHHM 3MIHIOIOTBCSI B 4acl Ta B Ipoleci GopMyBaHHS KyIbOBOTO KaHally 31 3MIHOK HOro
dopMmu.

Briepiiie BU3HauMIM BEJIMYMHU €KBIBAJIGHTHUX HANpPY>KEHb, SIKI JIIOTh MO XOAY BChOTO
KyJIBOBOTO KaHaTy, BX1THOMY, BUX1JHOMY OTBOpax, 3 BU3HAYEHHSIM MaKCUMAJIbHOTO JIIaMeTPy
00’eMy KyJbOBOIO KaHAJy PI3HUX THUIIB KYJIb.

Bnepmie otpumana Bizyamizamis Ta reomMeTpudHa QopmMa 00’eMy TKaHHH
EKCIIEpUMEHTAIBHOI MOJIENIl, Ha SIK1 i€ KIHETUYHA €Hepris Mij JI€I0 Pi3HUX THITB KYIIb B
npoueci popMyBaHHS KyJIbOBOT'O Ta BIANOBIIHO PAHOBOTO KaHAITY.

Brniepiie BUBYEHI He3axXMILEHI AUISHKH Tyly0a Ta 00010BOi KHMILKH MPU HasIBHOCTI
OpOHEXHUJIETY B 3aJEKHOCTI Bii THUNY TiIOOYIOBH JIOAMHH TIPU CYYaCHUX KYJIbOBHUX
MOPaHEHHAX PI3HUMU THUNaMH Kyib 5,45x39 «IIC» (THO6M) Ta 5,45x39 «V-Max».

Brepiie po3po6nenuii Ta BOpOBaIP)KEHUI Ha PI3HUX PIBHAX MEIUYHOTO 3a0€3MeUeHHS
B YMOBaxX BIHHM CY4YacCHHMH aJrOpUTM JIarHOCTHKH BOTHEMAJIbHUX KYJIbOBUX IOPAaHEHb
KUBOTA 3 YIIKO/KEHHSM OOOMOBOi KHWIIKA 3 BHUKOPUCTAHHSIM BiJI€OJIANIAPOCKOMIYHUX,
SHIOCKOIIIYHUX Ta MAarHITHUX TEXHOJIOT1H 3 BU3HAYCHHSIM MTOKa3aHb Ta MPOTHIIOKA3aHb JI0 1X
BUKOPUCTAHHS.

Bnepiie po3poGneni Ta BOpoBajpKeHI B XIPYpriuHy MPaKTUKY CydacHi HOBI
BiJI€0JIanapOCKOMiyHI — (KpalioBa CTeIJIepHA PEe3eKIlisl), €HA0CKOMIYHI — (KJIIITYBaHHS MITKUX
VIIKO/IYKEHb) ONEepPaTUBHI BTPyUYaHHS.

Brnepriie po3po0iieHi XipypriuyHi MarHiTHI IHCTPYMEHTH JIJIsi BUJATICHHS] CTOPOHHIX TiJl
(Kynb, OCKOJIKIB) JUIsl BiJICOJIANIAPOCKOMIYHUX Ta JIAMAPOTOMHHUX OIeparliil.

Brnepiie gocinimkeni Ta onucani naToMopdooriyHi 3MiHU B 0000BIM KUIIL MPH i1
BOTHENAIBHUX YIIKO/DKEHHSIX PI3HUMHU THIAMH CYYaCHUX KylIb B CKCIIEPUMEHTI Ha
O10JI0T14HIN KMUBIM MOJeNi, OMUcaHi 0COOIMBOCTI MAaTOMOP(OJIOTIYHUX Ta TICTOXIMIYHHMX
3MiH B 000/10B1# KHIIIIII Y TOPAHCHUX.

OTpuMany MoJaNbIINi PO3BUTOK YABICHHS MPO CHENU(iKy CydacHOI BOrHEMAIbHOI
Tpanchopmariii nedexTiB 00010BOT KWIIKM MpU 1i BOTHEMAIBHUX YIIKO[DKCHHSIX 3
OTPUMAaHHSM ONTUMAIILHUX PE3YJIbTATIB ONEPATUBHUX BTPYUYaHb.

IIpakTuyHe 3HAYeHHSI OTPUMAHHMX pe3yabTaTiB. Pe3ynbrat mOCHiIKEHHS €
HAyKOBUM IMIJIPYHTSAM IIIOJAO BHECEHHS HOBUX €JEMEHTIB Y ICHYIOUl KOHIemuii, ifei Ta
MiAXOIM B Tady3l BOEHHO-TIOJIBOBOI XIPyprii y YacTHHI Oprasizaiii HaJaHHS XipypridHoi
JOTIOMOTH TTOPAHEHHM.

OTpumMaHi HaAyKOBI Pe3ylbTaTH € BAXJIUBUMH 1 MalOTh OyTH BpaxoBaHi B ICHYIOUHUX
KEpIBHUITBAX Ta MiPYYHUKAX 3 BOEHHO-TIOJILOBOI Xipyprii.

[TpoBeneHi eKCepUMEHTANbHI JOCHIKEHHS TepMIiHAIBHOT OaliCTUKU Cy4acHHX
KYJIbOBUX PaHSYUX CHAPSIIB Kyib 5,45x39 «V-Max» 3 eKClTaHCUBHUMH BJIIACTUBOCTSIMHU Ha
iMiTaTopi O10JOTIYHUX TKAHUH Ta O1OJIOTTYHIN >KUBIA MOJEINI JO3BOJUIN B MPAKTUIHOMY
TUTaHI 3MIHUTH TaKTHKY Ta 00’ €M XipypridyHOrO JIKyBaHHS y MOPaHEHUX.
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ExcriepumeHTalbHe YncenbHE MOJICTIOBAHHS Cy4aCHUX KYJIbOBUX PAHOBHUX KaHAIIIB
J03BOJIMJIO B KJIIHIYHIM poOOTI TpPH BUKOHAHHI TEPBHHHOI XipypridHoi 0O0poOKH,
BpPaxoOBYBAaTH MOTEHITIHI 30HU HE3BOPOTHHUX YIIIKOHKCHb, SIKi BU3HAYAIN YCKIIATHEHHS 30HY
MEPBUHHOTO HEKPO3Y, MOJEKYISPHOTO CTPYCY, Ta 3HAYHUX €KBIBAJICHTHUX HANpPYKEHb SIKi
BHHHUKAIOTH caMe TIpH A1l Kyib 5,45x39 «V-Max» 3 eKClTaHCUBHUMH BJIACTUBOCTSIMHU.

JocmipkeHi Ta BUBYEHI HE3aXHUINEHI AUISTHKA >KMBOTa Ta 000J0BOI KHIIKU TIPH
HassBHOCT1 OPOHEXWIETY B 3aJICKHOCTI B TUITY TUTOOYAO0BH JIFOIUHU JIau 1HGOpMAITito PO
JTOIUTBHICT, TPH TMiI00pI PO3MipiB OpPOHEKHIIETY BpPaxOBYBAaTH IHAEKC Macd Tima, 3
MPAKTUYHOI TOYKMA 30py 1€ Ja€ MOXJIHMBICTh 3MEHIIMTH KIUIBKICTh IPOHUKAIOYHX
BOTHENAIBHUX MMOPAaHEHb KUBOTA 3 YIIKOHKEHHSIM 000/I0BOi KUIIKH.

BnpoBamxenns wa Il piBHI  MenuyHOro  3a0e3lE4YeHHs  Cy4YacHUX
BiJICOJIANIAPOCKOIMIUYHUX, CHJOCKOMIYHUX TEXHOJOTid [O3BOJWJIM Ha paHHIX eTamnax
JIarHOCTYBaTH ME30MEepUTOHEAIbHI BOTHENANbHI TMOpPaHeHHS 000J0BOT KHIIKH, IO
3MEHILIUJIO KUIBKICTh YCKJIQJHEHb Ta JIETAIbHICTD.

3 ypaxyBaHHSIM BHSBJICHHX OCOOIMBOCTEH OyB pO3pOoOIeHHI Ta BIPOBAHKCHUIA
Cy4yaCHUH aJIrOpuT™M JIarHOCTUKA BOTHEMAIbHUX KYJIbOBUX TMOpaHEHb KHUBOTA 3
VIIKOJDKEHHSM 000J10BOi KHMIIKM HA PI3HUX PIBHAX MEAMYHOTO 3a0e3MeueHHs B yMOBax
BIiHHU.

Otpumani pe3ylnbTaTd JAUCEpTAIliiHOI poOOTH 3 PO3POOKOIO  BIAMOBIIHOTO
XIpyprivHoro Ta MAarHiTHOTO I1HCTPYMEHTAapil0 BIPOBAIKEHO B MPAKTHYHY POOOTY
BiiicekoBo-mMenuuHoro kiiHiyHOTO 1EHTpY IliBmenHoro periony (M. Opneca), BilicbkoBo-
MeIUYHOTO KiiHIYHOTro IeHTpy IliBHiuHOTO periony (M. XapkiB), KHII «Micbka KimiHIYHA
mikapHsi Ned J[HinmpoBchkoi Mickkoi paam» (M. [uimpo), BiiicbkoBoi wactuau A 3309
(3amopi3pkuil BIMCBKOBHM rocmiTayib) Ta BiliCbKOBO-MEAMYHOTO KIIHIYHOTO ULEHTPY
Cxignoro periony (M. [IHinpo). BripoBampkeHo 10 peanizailii Ta MpakKTUYHOTO 3aCTOCYBaHHS
5 maTeHTiB YKpaiHU Ha BUHAXI/I.

Oco0ucTuii BHecok 3100yBaua. Jluceprailiss € caMOCTIHHOI HAYKOBOIO MPAIlCto
aBTOpa, AKUI BU3HAUYMB METY M 3aBJaHHS JTOCIIHKEHHS, IPOBIB MATEHTHUN MOILIYK 1 aHaNi3
HAyKOBOI JIITepaTypH MO JaHii TeMi.

JlnzaiiH eKcnepuMEHTaIbHOI Ta KIIHIYHOI YacTMHM Ta ii peajizailis BHUKOHaHa
0COOHMCTO aBTOPOM, SIKUH MPOBIB 301p, aHAJI13 Ta BUBUMB 3 CTATUCTHYHOIO 0OPOOKOI0 OTpHUMaHi
pe3yabTaTH BCHOTO MaTepiany.

Hamucani Bei po3ainu auceprartii, chopMyliboBaHi ii OCHOBHI MOJIOKEHHS, TPAKTHUYHI
pexomeHpanii ¥ BHCHOBKH. bBiNBIICTh XIpypridyHUX OMNEPATUBHUX BTpPyYaHb BUKOHAaHI
aBTOPOM CaMOCTIHHO Y BIIChKOBO-MOOUTBHUX TOCIITANSAX B 30HI aKTUBHUX OOMOBUX JIIH.

B npykoBanux po6oTax, BUKOHAHUX Y CIIBAaBTOPCTBI, pealli3oBaHI HAyKoBi izmei Ta
3I00YTKHU AUCEPTAHTA, IO TAKOXK BiIOOPAKEHO B OTPUMAHMX MaTeHTaX YKpaiHH.

AmnpoOauisi pe3yabratiB aucepranii. OCHOBHI TEOPETUYHI Ta IPAKTUYHI MaTepiaan
AucepTarii TomoBifanucs Ta o0ropoproBanucs Ha 25 MiKHApOIHUX HAYKOBO-TIPAKTUYHUX
KOH(epeHLisx, KOHrpecax, 3’i31ax

Iy6aixanii. Matepianu nucepranii omy6nikoBano B 51 npykoBaniii mpaiii, 3 SKHX 6
MoHorpagiii y cmiBaBropcTBi, 33 craTi, a came 20 crareil y (axoBux KypHajax YKpaiHU
kateropii b, 6 crareii y ¢daxoBux sxypHamax Ykpainu kareropii A, mo pedepyroThcs
MIDKHapOJHHMHU HayKoMeTpudHuMH Oazamm Scopus a6o Web of Science Core Collection; 4
CTaTTi B 1HO3EMHHUX TMEPIOAWYHUX BUJAHHIX, M0 pedepyroThcs  MIKHAPOTHOIO
HAayKOMETPHYHOI 0a3010 SCOPUS, 3 skux 1 HaykoBa MmyOsikallisl y BUJIaHHI, BITHECEHOMY 10 2-
ro kBaptiwio (Q2) BiamosimHo a0 kiacudikamii SCImago Journal and Country Rank, o
NPUPIBHIOETHCS 10 3-X myOmikamiii (3rinHo 13 HakazoM MOH VYkpainu Ne 1220 Bix 23.09.2019
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p.) 1 5 crareil B iHO3EMHHX MEPIOJUYHUX BUAAHHAX, IO pPedepyroThCS MIKHAPOJHUMHU
naykomeTpuunnmu 6azamu EBSCOhost, OCLC Word Cat, Ulrichs Web, Google Scholar, Cross
ref ta in. Oxpim TOrO, OIMyOJIIKOBAaHO 7 T3 JOMOBI/ICH Y MaTepiaiaX KOHIPECiB i KOH(EpEHIIiH.
JlicepTaHT € aBTOPOM 5 NaTEHTIB YKpaiHU Ha KOPUCHY MOJETb.

CTpykTrypa Ta 00’eM aucepramii. [[ucepraiiiiiHe JOCHIIKEHHS BHKJIAJACHO
YKpPaiHCHKOIO MOBOIO Ha 572 CTOpiHKaxX JIPYyKOBAHOTO KOMIT' FOTEpHOTO TekcTy. OOcsr
OCHOBHOTO TeKCTY po3mimieHo Ha 340 cropinkax. Pobora ckiamaerses i3 aHoTaIii, BCTyImy, 8
PO3ILIIB BIACHUX JOCITITKEHb, BHCHOBKIB, IMPAaKTUYHUX PEKOMEHJAI Ta JOJaTKIB.
Hucepranis umtoctpoBaHa 83 Ttabnuismu Ta 247 pucynkamu. [lepenik BHUKOpHUCTaHOL
JmiTeparypu MICTUTh 356 JKepen HaykoBoi 1H(opmamii, 3 HuX 74 kupuiauuero, 282
JATUHUIIEIO.

OCHOBHMI 3MICT POBOTH

Marepiaan i MeToam nociaigkeHHsi. ExkcnepumMeHTaibHA Ta KIIHIYHA YacTHHA
pocaimkenns. IIporpamMHoO-IiIbOBa CTPYKTypa Ta OOCAT JOCIHIDKEHHS BHU3HAYAIHCS
MTOCTaBJICHOIO METOI0 Ta KOJOM BHUPINTYBAaHWUX 3aBlaHb. J[OCTIDKEHHS 3MiMCHIOBANIHM 3a
MIPOrpamMoro, po3po0JICHOIO 13 BUKOPUCTAHHSIM CUCTEMHOTO MiIXOIY.

Jlnst OCSTHEHHS TOCTaBJI€HOI METHM Ta 3aBJaHb JUCEpTaliiHOi poboTu Oyio
MIPOBECHO EKCIIEPUMEHTAILHO-KITIHIYHE TOCTIHKCHHS, IKe BKIIFOYAJIO 5 eTalliB:

3aBaaHHAM nepuiozo emany OylO BUBYCHHS TEPMIHAIBHOI (paHOBOi) OaNiCTHKU
(TPB) mpu mpoctpinax HeOloMOoriuHOT Mozen — Oamictuydoro ractuininy (bII) pizHumu
TUTIAMH paHsI4uXx cHapsaiB: 5,45x39 mwm, matpoHiB 3 kymsamu «IIC» 31 craneBuM ocepasm
(7TH6M), matponiB kamiopy 5,45x39 MM, ciopsipKeH1 eKCIIaHCUBHUMHU KYJISIMU TUITY «V-Maxy.

3aBaaHHAM Opy202o emany Oylo OTpUMaHHs cuiikoBaHUX (GopMm (CD) KyrabOBOro
KaHally TIpU mpocTpinaax HebiomoriyHoi mMozem — BII 3 mpoBeneHHSIM METPUYHOI OILIIHKU B
MOTIEPEYHOMY Ta TO3/J0BXKHHOMY CIY€HHI 3 BUKOPUCTAHHSM TPOTPAMHOTO 3a0e3IeUeHHs
«ImageJ», Ta peHTTE€HOJIOTIYHOTO JIOCIKEHHS OTPUMAHUX (POPM.

Ha mpemuvomy emani nocnimpxysanu (TPB) npu npoctpinax HeOG10g0TI9HOT MOEI -
OaTICTUYHOTO TeNI0, SIK iIMITaTOPy O10JIOTIYHUX TKAHWH JIIOAWHU PI3HUMHU THUTIAMHU PAHIYUX
cHapsaiB: 5,45x39 mm., marponiB 3 KynsimMu «II1C» 31 craneBum ocepasm (7HO6M), matpoHiB
Kamiopy 5,45x39 MM., copsiisKeHl eKCIIaHCUBHUMH KyJsiMH TNy «V-Max». 3 HacTymHUM
PEHTTEHOJIOTTYHUM Ta ynbTpacoHorpadiunum (YCI') nocniaKeHHsIM.

Ha uemeepmomy emani nocnimxysanmu TPb mpu mpoctpinax 6i0joridHOi >XKHBOT
MOJIeTi — CBHHI, PI3HUMHU TUIIAMU paHSIYUX CHapsAiB: 5,45x39 MM, matpoHiB 3 Kyisimu «I1C»
31 ctasieBuM ocepasim (7HO6M), maTponiB kanidpy 5,45x39 mm, criopsipkeH1 eKCITaHCUBHUMH
KylsiMu THITY «V-Max», 3 HaCTYITHUM MaKpOCKOIIYHHM Ta TiCTOJOTIYHUM JIOCIIIKEHHSIM
000/10BOi KHIIKH.

3aBnaHHsIM n’amozo emany OyJl0 TIPOBEJEHHA CYYaCHHUX pPO3paxyHKIB
CKCIIEPUMEHTAIBHOTO YHCEIBHOTO MOJICIIOBAHHS CY4YaCHUX KYJIBOBHX KaHAIIB TIICISA
MPOCTPLIIB PI3HUMHU THIIAMHU KYJIb.

Kniniuna vactuna po6otu Oylia 3aCHOBaHA Ha JW3aiiHi JOCIiHKEHb, JIe Oy 4iTKO
BU3HAYEH] ITOCII0BHI €Tau 11 BUKOHAHHS.

Ilepwiuit eman — TpoBeNeHW OIS JDKEpen HaykKoBoi iHpopwmarii 3 MpHUBOLY
3arajibHO1 XapaKTePUCTUKHA BOTHEMAIBHUX MTOPaHEHb 0000BOT KUIIIKH Ta CYy4aCHUX KYJIbOBUX
paHsunx cHapsaiB. JlocnmipkeHa XipypridyHa TaKTHKAa IPH BOTHEMAIBHUX TMOPAHCHHSIX
000/10BOi KHIIIKH, 11 €pEKTUBHICTh Ta HACIIIKU 1 OpraHizallis HaJaHHs XipypridyHOi JOTIOMOTH
MOPaHEHUM Ha Pi3HHUX PIBHIX MEAUYHOTO 3a0e3neucHHs (PM3) 3 1ocBiay cydacHUX 30pOMHUX
KOH(JIIKTIB Ta Mij yac BiiiHU B YKpaiHi.
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/Jpyzuit eman — MaB KIIiHIYHE 3HAYCHHS Ta BUBYCHHS HE3aXUIICHUX TUISTHOK TyIyOa i
00010BO1 KUIIIKH TIPH HASIBHOCT1 OPOHEXHUIIETY B 3QJIKHOCTI Bl TUIY TLIOOYIOBH JIIOIUHH
MIPU CyYaCHHUX BOTHEMAJBHUX KYJIbOBUX MOPAHEHHIX PI3HUMH TUIIAMH KYJIb.

Tpemiii eman — MaB IPaKTUYHE 3HAYEHHS CaM€ aHai3y PE3yJbTaTiB J1arHOCTHKHU
Cy4aCHUX BOTHEMAIBHUX KYJIbOBUX MOPAHEHB JKUBOTA 3 YIIKOJKEHHSM 000/10BOT KUIIIKH Y
nopaHeHux Ha pizuux (PM3).

Yemeepmuit eman - po3KpuB Ta NPEJICTABUB NMaTOMOP(OIIOTrivHI 3MiHU B 000/10BIH
KUl TPU CYYaCHUX BOTHENAIBHUX KYJIBOBHUX MOPAHEHHSX K1 OTPUMaHI B €KCIIEPUMEHTI
Ta MPH KIIHIYHUX pe3yiIbTaTax.

IPamuii eman — OyB 3aKJIIOYHUM, BIH IPEJICTaBICHUIN O€3MOCEpEIHBO CyYaCHUMHU
XIpypriyuHuM MeToJaM JiKyBaHHsS — Bigeonanapockomnii (BJIC), ennockomnii, BUKOpUCTaHHS
MAarHiTiB JIsl IIarHOCTUKH Ta BUAaneHHs cTopoHHIX Tia1 (CT) y mopaHeHUX 3 BOTHEMaIbHUMH
KYJIbOBUMH YIIKOKEHHSIMH 00010BO1 KHMIIIKH, sIKi OY/IM BUKOHaHI Ha pisHux (PM3).

ExcniepumenTanbHe JOCHIKEHHS] TPOBEeACHO Ha 0a3i Tupy KHiBCbKOTO HayKoOBOTO-
JOCTIAHOTO EKCIEePTHO-KpuMiHaimicTHYHOro 1neHtpy MBC VYkpainu i3 3allydeHHAM s
MIPOBEJICHHSI EKCIEepUMEHTIB (axiBIiB Jlep:kaBHOrO HayKOBOTO-JOCTIHOTO EKCIEepTHO-
kpuMiHaiicTuuHoro neHrpy MBC Ykpainu. B sixocti 6anictuyHoro Marepiaiy, ik iMiTaTopa
010JTOT1YHUX TKaHWH JIIOIMHI, BUKOPUCTOBYBAJIH crieniaabHuid cepTudikoBanuii bI1 (ROMA
PLASTILINA Ne.1, Ballistic Testing Backing Material, CILIA).

B xmiHIYHIA "acTHHI AOCHIIKEHHS Oyio ImpoaHali3oBaHO 346 BHUITaIKIB 00MOBOI
BOTHEMAJILHOT KYJIbOBOI MTPOHUKAIOYOI TPAaBMHU KUBOTA 3 YIIKOKEHHSIM 000JI0BO1 KHIIKH,
K1 Oynu oTpuMaHi BiickkoBochyxOoBisiMu 3CY mig yac mpoBeAcHHS OOWOBHX il B
VYkpaini 3 2014 mo 2021 pp.

CraTtucTtnyHa o0poOKa JaHUX. AHAJI3 Ta ONpPAIfOBAaHHS OTPUMAHMX CTATUCTUYHUX
naaHux mpooawin 3a goromororo nporpam STATISTICA 13.3 EN (kommekrarist Statistica
Base) Tta Microsoft Excel 2010, Version 14.0.7268.5000 (Product Number 02260-018-
0000106-48453). Hamu mnpoBoauiach OIiHKa aOCOMIOTHUX (m) Ta YacTOoTHUX (D)
XapaKTEepPUCTUK MOKA3HUKIB I SKICHUX MapaMeTpiB Ta CEpeHIX BETUYMH JUISl KITIbKICHUX
naHux (cepenHboi apudmernynoi — X) 3 OLIHKOIO iX BapiabenbHOCTI (CepeHe KBaapaTUIHEe
BIIXUJICHHS. — G). TakoX BHW3HAYalach CEpeiHs MOXHOKa JIOCHIHPKYBAaHUX ITOKAa3HUKIB 3
OIIIHKOIO JIOBIpPYOTO 1HTEpBAYy.

Jliig netanbHOrO aHalizy BIUIMBOBOCTI (hakTopa Ha OKpeMi rpajanii BUKOPUCTOBYBAIU
napamerpuuHi (t-kputepiit Ct’romenta, omHoBapiantHa AHOBA) Ta HemapamerpuuHi
(xputepii Mann-YitHi, Binkokcona, Kpymkan-Bamirica ta ®pinmana) MeToau OIIHKA
OTPUMAaHUX pe3ynbTaTiB. BIMBOBICTH (pakTOpa HA O3HAKY OI[IHIOBAJIM 32 PIBHEM CTATUCTUYHOL
3HAYYMIIOCTI Pe. BIUIHB € cratucTuuHo 3Hauynmm npu p<0,05.

Pe3yabTaTn nociigkeHb Ta iX o0roBopeHHsl. AHali3 pe3yabTaTiB JOCIIIKEHHS
(TPB) cyyacHuX KyabOBUX paHsuux cHapsiaiB 5,45x39 mm, «I1C» (7TH6M) ta 5,45x39 «V-
Max» 3 ekCllaHCUBHUMU BJIACTUBOCTSIMH B €KCIIEPUMEHTI Ha IMiTaTopi 010JI0TTYHUX TKAaHUH Ta
O10JIOTIYHIN KHUBIM MOAENI, TO3BOJIMB KOHCTATYBAaTH, IO MK XapaKTEPUCTHKAMHU BX1JIHOTO
OTBOPY iICHYIOTb JIOCTOBIpHO BCTAHOBJIEHI Ta KIIIHIYHO 3HAYMMI BiIMIHHOCTI.

OtpumaHni Ha imMiTaTOpax O10JOTIYHUX TKAHWH JaH1 OYJIU MiATBEPKEHI Ta JOTOBHEHI
Ipy MpoCTpinax OionoriyHoi >kMBOI Mojeni (CBHHI), Ae i Kymi 5,45x39 MM, «V-Max»
cepenHiil po3Mip BXiIHOTO OTBOPY CKiIaB (22+7) MM., y TOPiBHSAHHI 31 cHapsaaoM 5,45x39 «I1C»
(12+5) MM, (p<0,05). MaB oBanbHy (opMy 3 O3HaKaMu J1e(heKTy MOBEPXHEBUX TKAHUH Ta
HasIBHICTIO TI0 KPal0 KYJIBOBOT'O OTBOPY OCAIHEHHS TEMHO-0ArpsiHOTO KOJIBOPY 3 AUITHKAMH
HEKPOTH30BAaHMX TKAaHUH Ta KPOBOBWJIMBAMH CHHIOIIHOTO KOJBOPY B OTOYYIOYl TKAaHHHU
HAaBKOJIO BXiTHOTO OTBOpPY. Y TOM e uvac, ams Kyii 5,45x39 «IIC», Oyna BracTiBa oBajbHA



7

¢dopma BXiZHOTO OTBOPY 3 O3HAKaMH JE(PEKTYy JOCTYMHHUX Bi3yaslbHIN OLIHII MOBEPXHEBHX
TKaHUH Ta KPAIUIMHOIO 3rOPHYTOI KPOB1 Y BXITHOMY OTBOPI.

XapaKTepUCTUKH BX1JTHOIO OTBOPY € BaXKJIMBUMU 1 BIUTUBAIOTh HA TAKTUKY XIPYpri4HO1
00poOKM BOTHENATBHUX MOPaHEHb, a W BHUCTYMAIOTh IIATHOCTHYHUM KpPUTEPIEM, SKHA
CBITYHTH TIPO Tepeaady OuIbINoi KITBKOCTI KIHETHYHOI €Heprii, a OTXe BIAIrparoTh pPOJIb
MIPEIUKTOPIB HASIBHOCTI BAXKYMX Ta OUTHIIMX 32 00CATOM YIITKOHKCHh aHATOMIYHHUX OpPTaHiB 1
CTPYKTYP.

ExcnepuMeHTaIbHe 4YHCeJIbHE MOJEJIOBAHHS CYYACHUX KYJbOBHX KaHAIIB
pPi3HMMM THIIAaMH KYJIb. [[poBesieHe yncenbHe MOIETIOBAHHS KYJIbOBOTO KaHAITY JO3BOJIHIIO
BIIEpIIIE 3MOJICTIOBATU MPOLIEC ypaKE€HHS HEO10JOTIYHOro IMiTaropa Ol0JOTIYHUX TKAHUHHU
JIOJIMHU — T€OMETPUYHOT MOJIENI, pI3HUMHU TUHaMH Kyib 5,45x39 «I1C» (7TH6M) Ta 5,45x39
«V-Max». Lle 103BOIMIIO HAM BiIMIYaTH MIBHAKICTH MOJTBOTY KYyJIb (M/C), IX TPAEKTOPIIO PYXY,
dbopMyBaHHS KYyJbOBOTO KaHaly, BHUMIPIOBAaTH €KBIBAICHT HANpy>KEHHS BXiIHOTO Ta
BUXIIHOTO OTBOPY, €KBIBAJIEHT HANPYKEHHS NP YMOBHOMY pO3pi3l T€OMETPUYHOI MOJEN],
€KBIBAJICHT HANPY>KEHHS Ha TIOBEPXHIO MOJIEII sIKa XapaKTepu3ye caMme 00’€M TKaHUH Ha SIK1
JIi€e KIHETUYHA EHEPTis paHsSIIOro CHaPSY.

BinnoBinHi po3paxyHKOBI €KCHEPUMEHTH, HAa BIAMIHY Bl HATYpHUX BUIPOOYBaHb,
HaJaJd MOXKJIMBICTh BI3yali3yBaTH JUHAMIUHI MPOLIECH PYHHYBaHHS, SKI BHUHHMKAIOTh B
4aCcOBOMY MPOMIDKKY Ta PO3BUBAIOTHCS OJJHOYACHO 3 ((OPMYBAHHSIM KYJIHOBOT'O KaHAITY.

[Tpu ubomy Hamu OyJ10 BIiEpILIE:

- OTpUMaHa Ta [IPOaHaI130BaHa BUAKICTb Ta TPAEKTOPIS PyXY KyJIb B CEpEeIMHI MO,
SIK BOHHU 3MIHIOIOTBCSI B Yaci B mporieci GopMyBaHHS KYJIbOBOTO KaHAITy 31 3MIHOIO Horo (opmu;

- BU3HAYCHI BEJIIMYMHMU CKBIBAJCHTHUX HANpYKEHb, SKI MIIOTh MO XOJIy BCHOTO
KyJIbOBOTO KaHAITY, BXiTHOMY, BUXiTHOMY OTBOPAaX, 3 BH3HAYCHHSAM MaKCUMAIILHOTO JlIaMeTPy
00’eMy KyJbOBOI'O KaHaTy PI3HUX THIIIB KYJIb;

- OTpuMaHi Bi3yamizamii Ta TreoMeTpuyHi ¢GopMu 00’€MiB YMOBHHX TKaHUH
EKCIIEpUMEHTAIILHOT MOJIETI, Ha SIKi Jli€ KIHETUYHA EHEPTis MiJl AI€10 PI3HUX THUIIIB KYJIb.

L1i Bax11MB1 HAYKOBI JaH1 MOKYTh OyTH BUKOPUCTaHI B KJIIHIYH1M poOOTI pY BUKOHAHHI1
[TXO, n1st OIiHKK MOTEHIIHHOT 30HM HE3BOPOTHUX YIIKOKEHb, IO B TIPOEKITii Ha GioJoTivHI
TKaHWHU JIIOJUHA BU3HAYATUMYTh MOKJIMBI YCKJIQJHEHHS - PO3BUTOK HEKPO3y Ta I1HIIHX
HEraTMBHUX (I310JIOTIYHUX TMPOILIECIB, aJpKE MOBa i€ MPO 30HY MEPBHUHHOTO HEKPO3Y,
MOJICKYJISIPHOTO ~ CTPYCY, SKi 3a3HajdM 3HAYHUX CKBIBAJICHTHUX HAIMPYXEHb TMPH
BOTHEMAJILHOMY VIIIKOJDKEHHI caMe KyJiel0 3 eKCIaHCHBHUMH BJIACTHBOCTIMH 5,45%39
«V-Max».

OtpumaHi JaHi JJ03BOJISIIOTH OOTPYHTOBAHMM YMHOM 3/IMCHIOBAaTH YHUCEJIbHE
MOJIETIOBAaHHS THX (PI3UYHUX TPOIIECIB, SKI BiIOYBAIOTHCS MiJl Yac OAICTHYHOTO YPasKeHHS 1
MOKYTh OyTH BUKOPUCTAHI JJIsl IIUPOKOTO KOJIA HACTYITHUX OOYUCITIOBAIbHUX €KCIIEPUMEHTIB
TIPH Cy4YacHi BOTHEMAJIbHIN TpaBMi pI3HUMHU KYJIbOBUMH PAHSYUMU CHAPSIAMH.

Kniniune 3nauenns ma 6ueueHHnsn He3aXUUEHUX OLIAHOK mY1yda i 06000607 KuuiKu
npu HasasHocmi Opouexcunemy 6 3aiedHCHOCmi 6i0 muny minio0y0oeu JW0OUHU RnpU
CYUACHUX KYTbOBGUX NOPAHEHHAX PI3HUMU MUNAMU KYJlb.

[IpoBeneHi aHTPOMOMETPUYHI, PEHTTEHOJIOTIUHI Ta KIIHIKO-aHATOMIYHI JOCIIHKCHHS
HE3aXMIIEHUX MIUITHOK Tynayb6a 1 000M0BOi KHIIKM TpPH HAABHOCTI OpPOHEXKHIIETY Ta B
3aJ€KHOCTI BIJl AHTPOINOMETPHYHHMX TIMOKA3HUKIB JIIOJUHM TPU CYYaCHHX KYyJIbOBUX
MOPAaHEHHSX JO03BOJIMIN BUAUIATH OCOOJMBOCTI.

BusiBnenuit 38’5130k Mixk (IMT), Baroto Ta numu 3a3HauY€HUMHU BUIIE KPUTEPIIMHU IS
OLIIHKMA BPA3JIMBOCTI HE3aXUINEHUX OpPOHEKHUIIETOM [UITHOK. XO0dYa B JIAaHOMY BHITAJKy
CIIOCTEPIraBcsl CHIIBHUN Ta CTaTHCTUYHO JOCTOBIPHHUM 3B’ 30K 3 PO3MIPOM ILIOIII Ta YaCTKOIO
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TIOBEPXHI TiJIa, SIKa HE3aXWIIeHa OpOHeXwIeToM 1 s Bary, Tak 1 ast (IMT), ciin 3BepHyTH
yBary Ha T1e, o (KK) ta (R2) € 6inpmmmmvu came a1 mMacu Tita. Maca Tija € OUTbIIl BarOMUM
KpHUTEpPIeEM, SIKUI TIOTPIOHO BpaxoBYBATH Ul POTHO3YBAHHS BPa3JIMBOI IUIOLII IIOBEPXHI Tija,
HE3aXUIIEHOT OPOHEKUIIETOM.

BcranoBienuil xapakrep 3B’S3Ky MiX 3pOCTOM Ta IUIOMICIO 1 YAaCTKOIO MOBEPXHI TiJa,
HE3aXHINECHOI OpPOHEKUIETOM, K HAWOUIBII BXUBAHUM KPHUTEPIEM ISl MA00pPy po3Mipy
OpOHEXUJIETY, aJle CTATUCTUYHO JIOCTOBIPHOTO 3B’ 43Ky MK LIUMH JIBOMA ITapaMeTpaMu He 0yJ10
BUsiBJIEHO. Lle cTano He nuIie OCTaTOYHUM MiATBEPKEHHIM 3a3HAYCHOT BUILE TPOTHOCTUYHOT
IIHHOCTI MacH TiIa, a ¥ CBIAYEHHSAM HEIOIIIBPHOCTI BUKOPUCTAHHS 3pOCTY I (hOpMyBaHHS
CTaHAAPTHUX PO3MIPHUX CITOK OpPOHEXKHIIETIB.

Haii01p111 1oCTOBIpHUM Ta OOIPYHTOBAHUM KPUTEPIEM, B JTAHOMY BUIAJIKY, € Bara Tija.
3riJHO aHTPONOMETPUYHOIO aHalli3y, BCTAHOBJIEHO, IO MEpeaHs TOBEpPXHs Tynayba €
HaANOLIBII BPa3IMBOIO B TeHEpaIbHIN CYKyMHOCTI 1 ckiagae Bif (59%) no (71%) Bix 3aranbHol
CTPYKTYPH HE3aXUIIEHOI TUISIHKY. Lle maTBepaKyeThes 1 pe3ynbTaTaMu KJI1HIKO-aHaTOMIYHUX
CIIOCTEPEkKEHb, BIJIMOBIIHO JI0 SIKUX, IEPEBAYKHA KUTHKICTh BXITHUX BOTHEMAIBHUX OTBOPIB,
JIOKATI30BaHUX B JUISHIN >KMBOTA, pO3TallloBaHa Ha Horo mepemHii moepxHi 102 3 132
BXIJJHUX OTBOPIB B Il aHaroMiuHiii 30H1 (77,3%), mo mpuOIM3HO BIAMOBIAA€ YACTI B
3arajbHIN CTPYKTYp1 HE3aXHUIIEHOT TIISTHKY.

Kpim TOr0, BCTaHOBJICHI OCOOIMBOCTI PO3MOILTY BPA3IMBHUX JUISHOK, 3aJICKHO BiJ] THITY
TiI0OynoBH. Tak, HaWOUIBII Bpa3jIMBOIO TIIEpPEeIHS TOBEpPXHSA Tyiaybda € s ocid 3
HOPMOCTEHIYHHUM THUIIOM T1100y10BH (71%) B 3araiibHii CTPYKTYpl HE3aXHUIICHOT AUITHKA. J[71s1
0ci0 3 acCTEHIYHWM THUIIOM TLTOOYJOBH, TOPIBHSHO 3 IHIIMMH T'PyIaMH, XapaKTepHa OiuIbIna
BPa3NUBICTh O1YHUX MUISTHOK (21%) B 3araiibHii CTPYKTYpl HE3aXHILEHOI AUISTHKH, TPOTH (9%)
y HopMOcCTeHIKIB Ta (16%) y rinepcreHikiB. J{j1s TinepcTeHUKIB BPa3IUBIILIOO € 33 HsI IOBEPXHS
Tyny6a (25%) B 3arajibHIi CTPYKTYp1 HE3axXHILEHOI TUISTHKY, TpoTH (13%) y acteHikiB Ta (20%)
Y HOPMOCTEHHKIB.

BiamoBimHo 10 MPOBEACHOrO HAMH CTAaTHCTHYHOTO aHAI3y, HABEACHI IUISHKHA €
MOTEHIHHO HalOUIbII BPA3JIMBUMU MPU CYYaCHUX BOTHEMAJBHUX MMOPAHEHHSX, K1 MOTPIOHO
BpPaxoBYyBaTH, K MpU MiA00P] 1HAMBIIYyaTbHUX 3aCO0iB 3aXUCTY-OpOHEKMIETY, TaK 1 MPHU
Ha/IaHHI MEJIMYHOI JOTIOMOTH TaKUM MTOPAHEHHUM.

3a JIOMOMOTroI0 PEHTIeHOJOTIYHOrO JOCHIKeHHS ipurorpadii Oyno BUKOHAHO
Bi3yali3alliio MOTEHUIHHO BPa3IUBUX AUITHOK 000/I0BOI KHILIKH Y BIHCHKOBOCITY>KOOBIIIB ITPU
HAsIBHOCTI OpOHEKUJIETY Ta BHSIBIICHO HACTYIHE: SIKIIO HE OpaTu A0 yBaru CIimy Ta
CUTMOTIOIOHY KHIIIKY, SIKI € BpasnuBuUMHU s Bcix rpyn y 100% BumaakiB, HaliMeHITY
BapiaOeNbHICTh Ta HANOUIbILY Bpa3IUBICTh CHOCTEPIraEMO JJisi HHKHBOI TOJOBHUHU
BUCXIJIHOTO BiJily 00010B0i kuimiku BpaznuBa y (80%) mns acrenikiB Ta (69%) s
TIIEPCTEHIKIB, M0 MiATBEPKYETHCS KIIIHIKO-aHATOMIYHUMHU CIIOCTEPEKEHHIMH BpPA3ITUBUX
JTUISTHOK 000/I0BO1 KMIIIKH, BIAMOBIIHO JO SKUX, BUCXITHUW B 000M0BOI KHILIKH, MPH
BOTHEMAJIBHUX KYJIbOBUX VIIKOKEHHSX, TpaBMyeTbcs uactime y (12,46%) BumankiB y
MOPIBHSIHHI 3 HU3X1IHUM BimaiiaoMm (9,2%) Bunazakis, (p<0,01).

VY mopaHeHUX 3 aCTEHIYHMM THUIIOM TUIOOYIOBH HEMAa€ PI3HUIIl MK IMOTCHIIIHHOIO
BPa3/IMBICTIO MPaBUX 1 JIBUX BIIAUIIB, TOJI SIK y 0Ci0 3 FNepCTEHIYHUM THIIOM TiI00Yy/I0BU Ta
HOPMOCTEHIKIB JIiB1 BIAJIUIM 3aXHUIIEHI JIEMIO Kpale. 3a pe3ylbTaTaMy KIIiHIKO-aHATOMIYHUX
CIIOCTEPEKEHb, MPaBi BN TAaKOX JEMOHCTPYIOTH OUIBIIY Bpa3iMBICTh, y MOPIBHIHHI 3
KOHTpaJlaTepaJTbHUMH JIIBUMHU.

OpHak, ToAl SIK 32 pe3ysibTaraMu ipurorpadii A BCiX TPy HailMEHII Bpa3jiMBUMU €
MICYiHKOBUI Ta CEJEe31HKOBHI BUTHMH O0OJOBOI KHIIKH, MPH I[bOMY MOTEHIIHA BPa3IHMBICTH
MOTNepeyHoi 000/10BOT KUIIIKK € 3HAYHO BapiaOEsbHIIION, B 3aJISKHOCTI Bil TUIY TiI00YyIOBU
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(25-28%) y ocib 3 rimepcTeHivHAM THIIOM TUT00YI0BH TipotH (70-80%) y acreHikiB, Ta (42,9-
50%) y HopMmocteHikiB. HaiiOinbina BapiaOenbHICTh, B 3aJICKHOCTI BiJ TUIY TUI00YIOBH,
XapakTepHa JijIsl BEPXHbOI MOJIOBUHU HU3X1THOTO BIILTY 000/I0OBOI KUIIKH. SIKIIIO y aCTEHIKIB
BOHa € Bpa3nuBoio B (70%) BumajakiB, TO y TiNEpCTEHIKIB Bchoro juiie B (9%). HaiOunbin
Bpa3NMBOIO 000/I0Ba KHUIIIKA € y OCi0 3 aCTeHIYHMM TUIOM TiI00YyIoBU (72%), HaWOUIBII
3aXMIIEHOIO Y TinepcTeHikiB (45%), y HOPMOCTEHIKIB 11ei TOKa3HUK CTaHOBUTH (55,7%).

[Tpu noganbIoMy TOCIIKEHHI 3@ pe3yJIbTaTaMH KIIIHIKO-aHATOMIYHUX CIIOCTEPEKEHD
y MIOpaHEHUX MpHU HasiBHOCTI OpoHexkuiery y 133 (65,5%) Bunankax Oyiu ciimni BOrHENallbHI
nopanensst, y 70 (34,5%) nackpi3ui. BigmideHo, 1o mopaHeHHs sIKI OTPUMaHi BHACTIIOK
ypakeHHs1 3BHYaiiHOI0 Kyjiew 5,45x39 «lIC» marote mepeBaxkHo B (75,36%) Bumankis
HACKpI3HUI XapakTep, TOAl AK MPH ypaKeHl BUCOKOKIHETUYHUMHU KYJISIMH 3 €KCIAaHCUBHUMMU
BrIacTUBOCTIMHU 5,45x39 «V-Maxy», mepeBakarOTh CIIMi YIIKO/KCHHS, $KI CKJIaJali0Th
(86,57%) Bunajkis.

BinbiricTh BOorHENaIbHUX TTOPaHEHb TPUTIAIAIOTh HA TIPABUN BEPXHINA KBaPaHT KUBOTA
(25,8%) 3 ycix OTBOPIB, JIOKAJII30BaHUX B L1 JUISHII Ta JIIBUH HIDKHIN KBagpaHT (23,5%). Brim,
MIPH KJTIHIKO-aHATOMIYHOMY aHaji3i Oyia TaKOX BHUSBJICHA BEJIMKA KUIbKICTh BOTHETIATBHHX
KyJIbOBHX OTBOpIB, SIKI OyJM JIOKaJi30BaHI ekcTpaadaoMiHainbHO (35%) BxigHux Ta (45,7%)
BUXIJTHMX BOTHEMAJIBHUX KYJHOBUX OTBOPIB y MOPAHEHUX 3 YIIKO/HKCHHSIM 000JI0BOT KHIIIKH
NpY HassBHOCTI OpoHeskmieTy. Citill 3BepHYTH yBary, 1o B AUISHIN )KUBOTA OYJI0 pO3TallIOBAaHO
auiie Onu3pKo 2/3 TakuX BXIJHMX BOTHEMadbHUX OTBOpiB 132 3 203 cmocTepekeHb, IO
cknanae (65%). JIpyrowo 3a 4acTOTOIO € JOKaji3alis BXIJIHOTO OTBOPY B JAUISHIN TPYAHOI
krituau 24 3 203 criocrepexens (12%), 1m0 Bkazye He TUIbKU Ha BeluKy nutomy Bary (TA)
MOpaHEeHb, a i Ha 30UIBIICHHS BiJICTaHI MIXK BXITHUM OTBOPOM Ta YIIKO/KCHUMH JUISTHKAMH,
0 WMOBIPHO OOYMOBJIEHO KIHETUYHMMHU Ta OaliCTUYHHUMM XapaKTEpPUCTUKAMHU CYyYaCHUX
paHsuMX CHaps/IiB.

Hamu BigmiueHa Benuka KUIBKICTh aTHUIOBHX JJISl YIIKOJKEHHS OpPTaHiB 4YepeBHOT
MIOPOKHUHU JIOKATI3aIlili, JIe BXi/IHI BOTHETaJ IbHi OTBOPU MaJIH MiCIIe B AUISTHKAX CTETHA, KPUK,
CiAHMIL Ta TpoMexkuHH. lle € o3HaKoK Ha MepIIoYeproBy HEOOXIMHICTH 1 3HAUYIIICTH
y3arajJbHeHHsI caMe KIIHIYHOTO JIOCBiAy B IIbOMY HAmpsSMKY, HAasSBHHX EKCIIAHCHBHHUX
TIOpaHEHb.

3HayHU 00CAT BXIIHHUX OTBOPIB y IMOPAHEHUX 3 BOTHEMAJIBHUM YHIKOIKEHHSIM
000/10BO1 KUIIKHK OYy/IM po3TalioBaHi B nonepekoBiit auistaii 23 3 203 crocrepeskens, (11%).
Jlana jokamizallisi € TakoX MPEIUKTOPOM YIIKO/HKEHHS ME30TIepUTOHEAThHO PO3TAlIOBAHUX
BIUTUTIB 000/10BOi KHIIIKK Ta PO3BHTKY 3a0UEPEBUHHUX I'€MAaTOM, IIIO OB’ SI3aHO 3 BUCOKHM
PU3UKOM THIHHO-CENITUYHKMX YCKJIQHEHb, J¢ TIPH CKCTPaadJOMIHAILHUX YITKO/DKEHHIX Ha
TBY MOTMEPEKOBY AUITHKY NpUXoauThes (21,1%) Tta niBy O6iduHy MOBEPXHIO TPYIHOI KIIITHHH
(14%).

30kpemMa BiMIYEHO, IO PO3TAIlyBaHHS BXIiJHOTO OTBOPY B IPAaBOMY BEPXHBOMY
KBaJIPaHTI JKMBOTA NPHU3BOIUTH JO 3HAYHOTO 3pocTaHHs JjetainbHOCTI (14,71%) mnpoTH
(11,82%) B yciii rpymi, (p<0,01). KinbkocTi ycknagaens (52,94%) npu nokamizaiiii BXiJHOTO
OTBOpY B IIPaBOMY BEPXHHOMY KBaJpaHTi kuBOTa 1poTH (42,86%) B yciit rpyni (p<0,01), Ta
KUTBKICTBIO peramnapoTomiil yepe3 yckinagHenns (41,18%) mporu (29,56%) B yciil rpymi,
pizaut (p<0,01). OTxe, naHa JOKai3aIlisi BXiJHOTO OTBOPY MOXKE BUCTYIATH MPETUKTOPOM
TSHKYOTO MPOTHO3Y JJIsI TOPAHEHOTO.

Tako 31 CTATUCTUYHO 3HAYMMHM 301TBIIICHHSIM JICTAIBHOCTI OB’ I3aHO PO3TaIlyBaHHS
BX1JJHOTO OTBOPY B JiBii cimuuuHii AutsaHii (16,67%) npotu (11,82%) B yciii rpymi (p<0,01).
B kprkoBiii AUISHIN 31 3pOCTaHHSAM MUTOMOI Bark yckiamaHeHs (57,14%) npotu (42,86%) B
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yeiii rpym (p<0,01). KinpkicTio pemamaporomiii yepe3 yckiaaHeHHs (42,86%) mpu 1iid
JIoKaJti3alii BXiIHOTO OTBOpY MpoTH (29,56%) B yciit rpymi (p<0,01).

[lepeBakHa KiMBbKICTh BOTHETIATBHUX YITKOKEHb 000/10BOT KUIIIKK MPUTIAIAE HA OJIIH
ii Bigain (77,83%) BumaakiB, OAHAK B THX BUMAAKaX, KOJW IMOPAHEHO KUIbKA BIJJILIIB,
CIIOCTEPITa€ThCs 3HAYHE 3POCTaHHS PIBHA JICTATBHOCTI, Ta BIAMOBITHO 3POCTaHHS KUIBKOCTI
YCKJIaJIHEHb Ta PeJlariapoToMill y TTOPIBHSAHHI 3 TeHEPATbHOIO CYKYITHICTIO.

[Tpu anami3l KUIBKOCTI BLAJILIIB, K1 3a3BUYail YIIKO/DKYIOTBCS MpPU TOPAHEHHSX
3BHYATHUMH Ta €KCIIAHCUBHUMU KYJISIMU BIIMIY€HO, 10 MPY OPAHEHHI 3BUYAHUMHU KYJISIMU
5,45x39 «I1C» ymkomKyeThbes iepeBakHo ouH (84,06%) BiyIi, pijame 18a BiaIiaun 06010Boi
kuku (15,94%) Bunankis. Ilpu ypaxenni kymsamu 5,45x39 «V-Max» 3 excrnaHCUBHUMH
BJIACTUBOCTSIMH YIITKOPKEHHSI MAIOTh MICIIE TPpbOX 1 Outbine BiaaumB (8,21%) Bunaakis.

Bigmiyeno, mo s 3BHYaHMX KyJib XapakTepHa OLUIbIIa MUTOMA Bara TSHKYUX
YIIKOKEHB 3 BEJIMKOIO 30HOI0 Oe3nocepeinboi AecTpykiii 4 Ta 5 crynento 3a AAST cymapHo
(24,63%) BumaakiB, TOMAl SIK JJIs €KCIIAHCUBHUX KyJb 5,45x39 «V-Max», nuroma Bara Takux
YIIKOKEHb cKiIanae Bchoro (14,18%). Ipu aHami3i 4acTOTH YIIKOHKSHHS OKPEMHX BiJIIIB
000/10BO{ KHUIIIKH MPU BOTHEMAIBHOMY KYJIHOBOMY MOpaHeHH1 3BU4aiHuMu 5,45x39 «I1C» Ta
€KCIaHCUBHUMH KyJisiMH 5,45%39 «V-Max» BCTaHOBJICHO, II0 HAHOUIBII YacTO Ma€ MicCIe
BOTHENAJIbHE YUIKOJKEHHS cUrMoBHUIHOI KUIKK y (31,88%) Bumankax mpu mopaHEHHSX
3BHUAITHOIO KYyJero, mpotu (26,12%) excnancuBHoto, pizauiis (p<0,05).

[Ipote, came mpu MOpaHEHHSIX EKCIAHCHUBHOIO KYJEI, BIAMIYEHO OUIBII YacTe
VILIKO/DKEHHSI MediHKoBoro BUTHHY (23,13%) Ta momepekoBo 00010BOi kumku (25,37%),
NpoTH 3BHUYaHOI Kymi BiamoBigHo (14,49%) Ta (17,39%), pizauusa (p<0,01). Haiimenm
YIIKOKEHUMU Bitiamu Oynu cene3inkoBuit BuruH (10,14%), npu mopaHeHHSIX 3BUYAITHOIO
kynero, npotu (12,69%) excmancuBHoro. Husximuuii Binmain 00010BOI KHUIIKKH OyB MEHII
ymkopxkeHuM y (10,45%) Bumnaikax npu mOpaHSHHSIX eKCIIAHCHBHOKO KyJiero, mpoTH (14,49%)
3BHYalHOK Kyiero, pizHuis (p<0,05). Taki pe3ynbTaTu CBiYaTh PO TMEBHI HE3aXHUIICHI Ta
3axMINeHl BIIUTH 00O0JIOBOI KHINKH TMPH BOTHEMAIBHUX KYJIHOBUX TOPAHEHHSX PI3HUMU
TUIIAMH KYJIb IPU HAIBHOCT1 OPOHEXKUIIETY.

[Tpu uboMy, 3HAYHUI BIUIMB HA HACIJKH MPU BOTHEMATBHUX MOPAHEHHSX 000/10BO1
KUIIKA YUHUTH CaMe BIACTHBA €KCIAHCUBHHUM KYJISIM OUIbINA KUTBKICTH YIIKOJKEHb Ta
KUIBKICTh BIIJIUTIB, B IKUX Il YIIKOJKEHHS JOKani3oBaHi. HampoTu cTymias 6e3nocepeHbol
JECTPYKIIi KHUIIKK Oyjia OUIBIIMM MpH IMOPAHEHHSX 3BUYAWHUMHU KyJIsMU. AJie BIUIMB
BHCOKOKIHETUYHHUX PAHSUMX CHAPSIIB KyJb 3 €KCIIAHCUBHUMU BJIACTUBOCTSIMH TIOB’ SI3aHUH 31
3HAYHOIO 30HOI0 MOJICKYJISIPHOTO CTPYCY Ta MiKpOKaBiTaIiero. Taki yIIKOKEHHS IMiICTYIHI
THUM, TII0 HEBUIMMI HAIIIOMY OKY ITiJ] 4ac JJamapoTOMii YIIIKO/DKCHHS, YNHATh HE MCHIIIUH BITUB
Ha TIPOTHO3 Ta HACIIIKY JIKYBaHHs, HIX Oe3mocepeHs IeCTPYKIlis KHIIKH, sTKa BUSBIICHA T
gac ornepariii.

Miacnocmuka cywacHux 602HenanbHUX  KYJIbOGUX NOPAHEHbL  Jcueoma 3
YUWKOOHCEHHAM 00000601 KUWUKU Y ROPAHEHUX HA PI3HUX PIGHAX MEOUYHO20 3A40€3NeYEeHHA.
Hamu Bu3HaueHi 0COOIMBOCTI KIIIHIYHUX MPOSBIB CyYaCHUX BOTHETIAILHUX KYJIbOBUX ITOPAHEHb
’KMBOTA 3 YIIKO/KEHHSIM 000/0BOI KMIIKM B YMOBax BIWHM: cTepTa KIiHIYHa KapTuHa 44
(12,8%) BumankiB, HeBHpaxkeHHI 001bOBUI cuHApoMoM 91 (26,3%), ekcTpaabroMiHaNbHI
yikopKeHHs 00010801 kumiku 116 (33,5%), eBentpartis 06010801 kumku 21 (6,06%).

Hageneni oco0mmBocTi Oyir 00yMOBIIEHI BUIOM PaHSIUOro CHApsILY (B JAaHOMY KOHTEKCTI
— TUIOM KyJi Ta ii 0yJJ0BOI0), 0OTYypaIli€t0 YIIKO/HKEHOT 000A0BOT KUIIIKA PaHsIuYUM CHApSA0M
abo ¥oro parmMeHTamMu, 4acoM 3 MOMEHTY TIOpPAaHCHHS Ta OIJIAIy MEIUYHHM (axiBIeM Ha
pizHux (PM3), XapakTepom YIIKOPKEHHS! 00010BOi KUIIIKH, PO3MipaMH Ta KUTBKICTIO IE(EKTiB
CTIHKH, Bi[pMBOM KHIIIKH 4H ii IOBHOIO PYHHAIII€I0, @ TAKO)K TUMH aHATOMIYHHMH JUITHKAMA
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00070BOi KWIIKH, #AKi Oyay YIIKOMKEHI 3 ypaxyBaHHAM 1ii Me30MEpUTOHEATHHOTO
po3TallyBaHHs, gKe OyIo AiarHocToBaHUM Y 14 (66,6%) nopanenux. CiiJ 3a3HaYUTH, IO CEPET
346 (100%) mopaHeHUX 3 VIIKO/DKEHHAM 000/0BOi kuInku Tutbkun y 48 (13,8%) Oys
BCTAHOBJICHUI [[1arHO3 Ha JOTOCHITAIHLHOMY pIBHI HaJaHHS JIOMIOMOTH, IO O€3yMOBHO
XapakTepu3ye MpodsieMy B 1IarHOCTHUII TAKUX BOTHEMAIbHUX MOPAHEHb.

BigMiueno, mo nabopaTopHi METOIW AOCTIKCHHS B OIUHII CTaHy IMOpaHEHUX 3
BOTHETIAJIbHUMH KYJTHOBUMH MTOPAHSHHSIMH KHBOTA 3 YIIKO/HKCHHSIM 000/I0BOi KUIIKH MArOTh
JOTIOMDKHY posib. OJHAK TIPOBEICHI JOCIIPKEHHS CBIYATh MPO TSHKYUN TMepedir cydacHOl
00110BOi TpaBMHU 000/I0BOi KHIIIKM B OCHOBHIHM TPYIIl 3 AEMOHCTPAIIEI0 HAKOMMYCHHS 3HAYHOT
KUTBKOCTI MPEIUKTOPIB HECTIPUSTIMBOIO IMEPEOIry PaHOBOIO IMPOLECY 1 peakiii CUCTEMHOL
3arnajbHOl BIIIOBIII. ﬁMOBipHo, 1€ TOB’SI3aHO 13 3araJIbHOI0 TSHKKICTIO TPABMHU, KIJIBKICTIO Ta
00CSITOM YIIKO/KEHHX aHAaTOMIUYHUX CTPYKTYp, OPTaHiB Ta TKAHWUH Ta CTYIIEHEM KOHTaMIHAI1
YepeBHOI MOPOKHUHY B HACTIIOK BOTHEMAILHOTO YIITKO/HKEHHS! 0000BOT KUIIIKH.

[Ipu peHTreHOMOTIUHOMY JAOCIIIKEeHI BIIMIYEHO, 110 Ie METO/T € BUCOKOS(DEKTUBHUM Y
BusiBiieHi metanieBux (CT) (kynmb Ta ix (parMeHTiB) y mopaneHux. Kpim Toro, BiH J03BOJISIE
BCTAHOBUTH TUI PAHSYOTO CHAPSIIY, 110 HASIBHOCTI LIJIBHOT KYJIi, sika OyJa JiarHocToBaHa y 55
(15,8%) Bumagkax Tak 1 mo HasBHOCTI y 27 (20,9%) Bunaakax ¢pparMeHTOBaHUX OCKOJIKIB IO
TUIY «KBITKA CMEPTi» Ta «CBUHIICBOTO INTOPMY», IO € XapaKTEPHOIO O3HAKOIO JIIS KYIb 3
eKCMaHCUBHUMHU BiacTuBocTsMH y 129 (37,2%) mopaneHux 3 ¢GOpMyBaHHSIM TpPbOX 30H
¢dparmenTarrii. CrieniiigHICTh JAHOTO METOTY JOCIIHKEHHS JIJIs1 BCTAHOBJICHHS OCOOIMBOCTEH
paHsIuoro CHapsiy 3a ekcraHcuBHHME BiactuBocTsiMA Ha II (PM3) cranoBmna (79,7%).
Yytnusicts (94,5%).

J1J1s1 BCTaHOBJICHHS HASIBHOCTI CaMe BOTHETIAIBHOTO YIITKO/KEHHST 00010B0i Kutiiku Ha I1
(PM3) npoigHa poits niepeiinuia g0 (YCI) miarsoctuku FAST npoTokoity, siki B OUIbIIN Mipi
3aMIHWJIM BHUKOPHCTaHHs JanaporeHTte3a. O3HakKu HasBHOCTI BUIBHOI PIAVMHUA B YEpEeBHIM
nopoxHuHI Oynu niarHoctoBani y 52 (30,2%) nmopaHeHUX, BOHU MaJH CYITyTHE YIIKOIKEHHS
iHImMX opraHiB, ToMy crnenudiudicte FAST mporokoiy came Ui YIIKOJDKEHHST 00070BO1
KHUIIKY JIMIIAETHCS B TAHOMY BUTIAJIKY CYMHIBHOIO.

UyTnHBICTh TIarHOCTUKH YITIKO/KEHB 000710BO1 KUIIIKH cKaia (95,3%). CnerudivuHicTh
(88,5%). besymorHo miarHoctuuHa posib (CKT) € mpoBigHOO U BCTAHOBJICHHS YIIKOKCHD
000/10BO1 KHUIIKK 1i YITKOI JOKaji3alii, OJHAaK HHU3bKa JIOCTYMHICTh IIOTO METOAY B
npudponToBux ymosax Ha Il (PM3) He 103BOJIsIE HOTO MIMPOKO 3aCTOCOBYBATH YISl PAHHBOT
miarHoctrkH, Jume y 38 (10,9%) nopanenum Oyino BukoHano (CKT). CnenungivHicTh TaHOTO
Mmetony aociimkenns Ha I (PM3) cranoBuna (98,5%). UyrmuBicts (85,5%).

Hiarnoctuuna (BJIC), (PKC) B ToMy umcii iHTpaonepaliiiia € 6e3neYHIMI METOIaMH,
SKI MOKYTb OYTH BHKOPHCTaHi Uil JIarHOCTHKH Y TMOPAHEHUX 3 BOTHEMATHHUMH KYJIHOBUMHU
YIIKO/DKEHHSIMU 00010B01 kutiiku Ha [ (PM3) — y (BMI') st mBunkoi Bepudikariii HasBHOCTI
VIIKO/HKEHb 00O0JI0BOi KMIIIKM Ta iX 4WiTKOi Jjokamizarii. I{i cyuacHl masioiHBa3WBHI METOIU
TIOTIEPE/DKAIOTH PO3BUTOK YCKIIQHEHb, SIKi TIOB’SI3aHi 13 HeJ[IarHOCTOBAHUMH Ta TPOITYIICHUMH
BUNagkaMu. J[J1s iX BUKOHAHHS HEOOXITHO YITKO JOTPUMYBATHUCh BU3HAYEHUX HAMH MTOKA3aHb
Ta MPOTHITOKa3aHb. byno BukoHaHo 42 (12,1%) (PKC), 3 sxux iHTpaonepaminaux 28 (66,6%),
niarHocToBaHo 21 (50%) ymKoKeHb PI3HUX BIAIUIIB 000/10BOi KMILIKU Cepe/l HUX HaI3BUYaiHO
B)XJTUBOIO OyJia MOXKITUBICTD BUSIBUTH YIIKOPKEHHSI ME30TIEPUTOHEATBHUX BB 0000BO1
kuiku y 14 (66,6%), siki MaroTh CTEPTI KITIHIYHI O3HAKM Ta BaXKKO JIarHOCTYIOTHCS Ha PaHHIX
erarax HajaHHs JornoMord. Takum unHOM, 3actocyBanHs (DKC) Ha panHix etanax — II (PM3),
JI03BOJIMJIO CBOEYACHO JIIarHOCTYBATH BOIHENANIbHI KyJIbOBI YIIKO/KEHHS! 000/10BOT KMIIKU y 21
(50%) nopaneHux.
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I®OKC Oyna 10gaTKOBUM METOIIOM JIIarHOCTHUKU OCOOJMBO y BaXKKUX JIarHOCTHYHO-
KJIIHIYHUX BHITQJIKaX Ta MPU CTEPTIM KITHIYHIM KapTHHI BOTHENAIBHOTO YIIIKOKEHHSI 00010BOT
kumikd. 3a pesyapratamu  giarHoctuunux (BJIC) y 122 (35,2%) mnopanenux, Oyio
JIarHOCTOBAHO HASBHICTH ME30MEPUTOHEATHHO PO3TAIIOBAHOTO BOTHEMAIBHOTO KYIHOBOTO
YIIKOKEeHHsI 000/10BO1 KUIIKK Y 14 (66,6%) nmopaneHHx, cepel] HUX YIIKOPKEHHS BUCX1THOTO
Bty BusiBiieHi y 11 (78,5%) Bunankax, y 3 (21,5%) 1i Hu3xigHoro Biaity. J{ast HOBHOIIHHOT
pEBI3ll 30HM YIIKOJKEHHS Yy BCIX BHIIQJKaX MOTPIOHO BHKOHYBAaTH MOOUII3ALII0 000I0BOI
KHUIIKHU B 30H1 MTPOEKIIiT pAHOBOTO KaHAITy Ta FeMaTOM.

Ham nocBig mokasye, 1mo po3poOka, BUKOPUCTAHHS Ta 3alpPOBAKEHHS Cy4acHOTO
MAarHiTHOrO I1HCTpYMEHTapil0 TiJa uYac BUKOHAHHs miarHoctryHOi (BJIC) um nmamapotomii
no3Bojisie mBuako aiarnoctysatu (CT). ITix wac mamapotomii y 105 (57,06%) nopanenux 0yIno
miarHoctoBaHo HasiBHICTB (CT), nmpu BukonanHi (BJIC) giarnocroBano 79 (42,9%). Llinmux Kyib
Oyno niarHoctoBaHo y 55 (29,8%) mopanenux, y iHmmx 129 (62,7%) Bumagkax Oynu
JIarHOCTOBaH1 PI3HOMAaHITHI ()parMeHTH Kylb, CE€pell HUX BUABJIEHI Kyil 3 JeopMali€ero Mo
TUIMY «KBITKH cMepTi» ¥ 27 (20,9%). OcobmmBum Oyio Te, mo 'y 23 (12,5%) nopaneHux BUSBUTH
(CT) 3a momomMoror MarHiTy B 4epeBHOI MOPOKHUHI TIPH J1arapoToMii He Baainoch y 8 (7,6%)
sunaakax, npu (BJIC) y 15 (19%). Takum gnuHOM, CrierudiuHiCTh 3aCTOCYBAHHS CY4aCcHOTO
MAarHiTHOrO 1HCTPYMEHTY JJIsl IIarHOCTUKU CTOPOHHIX TUI MPU BOTHENAJTBHUX YHIKOJDKEHHSX
000/10BOT KHIIIKM Yy TOpaHEHUX IIiJi Yac BHKOHAHHs Jamaporomii cranowia (88,1%) Ta
gyriuBicTh (100%). [Tpu BukonanHi (BJIC), eHmOCKOMIYHMX OnepaTuBHUX BTpydaHb (74,1%)
ta (100%) BiamoBigHO.

OTxe, 3aCTOCYBaHHSI BU3HAYEHOTO AJITOPUTMY J1arHOCTUKHA BOTHETIATBHOTO KYJIHOBOTO
TIOPAHCHHS J)KUBOTA 3 YIITKOJPKEHHSIM 000/10BOT KMITKH Ha pizHuX (PM3) (puc. 1) B KoMIUIeKci 3
KIIHIYHUMH, JTA00OPaTOPHO-IHCTPYMEHTAIbHUMH a OCOOJIMBO 3alpOBaKEHUMH Cy4YaCHUMHU
(BJIC), eHmOCKOIIYHMMH, MPOMEHEBUMU METOJAMH, MAarHiTHUM IHCTPYMEHTOM Jall0 Ham
MOJKJTUBICTh PaHHBOI JIIarHOCTHUKH HASBHOCTI BOIHETIAIBLHOTO YIIKOHKEHHS 000I0BOI KHIIIKH 3
IIBUIKOIO BI3yalli3alli€l0 Ta MarHiTOJCTEKIIIEI0 HAsSBHOCTHI CTOPOHHIX TUI, IO BH3HAYAIIO
MOJAJIBITY XIPYpPriuHy TaKTUKY, 00’ €M Ta BUOIp ONEPaTUBHOTO BTPYYaHHSI.

ITatomopdoJioriyni 3MiHM B 00040Bili KHMIIII NPH CYy4YaCHMX BOTHENMAJBHHX
KYJbOBUX MNOpaHeHHsIX. ExcnepuMeHTa/bHi Ta KJjiHiuni pe3dyabTaTn. [IpoBeneHi
naToMOp(}ONIOTiyH1 AOCTIKEHHS] BA3HAUYMIIH, 1110 3aCTOCYBaHHS 0OMOBHX MATPOHIB 3 KYJISIMU
5,45x39 «IIC» (7TH6M) Ta 5,45x39 «V-Max» mnpu3BOAWTh HE TUIBKM JO 3HAYHUX
MOp(}OJIOTIYHUX 3MiH B CTIHIII 00070BO1 KUIIKK Yy JAOCTIIHUX TBapWH, ajie i 10 KUTbKICHUX
O3HaK BOKKUX KPOBOBHJIMBIB y BIACHY TJIACTUHKY CIM30BOi OOOJIOHKH Ta MiJICIIN30BY OCHOBY.
3MiHM B 000JI0B1I KUIII TOCTOBIPHO OyJiM OUIBII BUPA3HI MPU BOTHEMATbHUX MOPAHEHHSIX 3
3aCTOCYBaHHSAM eKcraHCuBHOI Kymi 5,45x39 «V-Max», 3 HagBHUM OUThIIMM OOCSTOM HE
TITBKU XapakTepy YIIKOJKEHHS, a 1 0OCepelikiB MAaCUBHUX KPOBOBWJIHMBIB Ha BIJICTaHI TIOHAT
20,0 cM., Ta Ha BCIO TOBUIMHY CTIHKUA KUIIKH, HDK y Kyni 5,45x39 «IC» (TH6M). 3rigHo
OTPUMAHUX PE3YIbTATIB ISl BCIX YOTUPHOX BapiaHTIB BUKOpUCTaHHA noka3HUKIB SV BIT (X)
ta SV IIO (Y) mae wmicue BIiOMIHHICTH cepenHix apupmeTnuHux M. Ta Mg s
eKCTIEPUMEHTAIIFHOI Ta KOHTPOJIBHOI TPYIH, OCKUIBKH BUKOHYETHCS YMOBA > tip.
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1 piBens M3
Ormax
IlopaHeHHA KHBOTA ExcTpaabnoMiHaapHi ITOpaHEHHA
AOCOTIOTHI 03HAKH IPOHHKAIOUHX
MIOpaHEeHb KHBOTA: Jlokaizamist eRcTpaadxoMiHATBHAX
ITose Goxo e JoKamisanid BXigHOTO i BHXiTHOTO HOpancHhL
OTBOPIB Y ALTAHII KHMBOTA; ® TOPaKo-adZOMIiHATBHI;
® HafBHICTH 000J0BOI KHIIKH B paHi ® TIONEPEKOBOI MiTAHKH;
(eBeHTepamin); ® CiTHHYHOI JiTAHKH:
®  3AXUCHUI naxem; ® KiHIIBKH.
® KaJOBHH BMiCT B paHi.
Tonirapcbka L .
A P Kainika Oraax Tagpmania
J0moMora
Tlepma Menuana — .
5 3 i . Kninika Orman Tamenamia
JiRapcebKa JOKYMEHTalli Az
aomomora FAST — mpotokou, Jamaponestes, R-rpagiz OTK. OUIL
1I pisens M3
Memuana AR g
2 Kainika Oraax Tamenania
JOKYMEHTaliA
IIXT, BMI' Jlaboparopsi aramisn, FAST — npotokox, R-rpagiz OT'K, OUIL, MCKT

Inmpaonepauiina @PKC, Endocroniane xrinysannn, Maznimni incmpymenmu

III piBens M3
Mesana 5 Kuinika Orman TTaxpmania
JOKYMEHTaliA
BMKI] P . . . )
Jlabopatopsi anamizu, V3, FAST — nporokoa, R — rpadiz OI'K,OUIl, MCKT
@©KC, I®KC, BJIC, Mazuimni incmpysmenmu
IV pisens M3
HBMKI] Memuna s .
BKT», Mieaigioais. Kuinika Oraan TTanemania
IIposixai
incTATYTH JlabopatopHi anamisu, Y3][ — excneprHoro kiacy, MCKT
HAMH Endosideoxipypzia - ®KC, I®KC, BJIC — 6K, Mazunimui incmpymenmu
Vkpainn

Puc. 1. Anroput™ AiarHOCTUKY BOTHENAIBHOTO KYJIbOBOT'O IOPAHEHHS KHUBOTA 3
YIIKOJKEHHSIM 000/10BOT KUIIKU HA PI3HUX PIBHIX MEIUYHOIO 3a0€3MeUeHHS.

OO6csr ymkopKeHH 000/10BOi KUIIIKH TIPU 11 BOTHENMAIBHOMY MIOPAHEHHI Ta 11 KiTbKiCHA
OIlIHKAa XapaKTepy KPOBOBHWIIMBIB MOBHMHHA OYTH BpaxOBaHA MPU BU3HAYEHHI XIpypridyHOi
TaKTHKH.

[Tpu anamnizi NpoBeACHUX Pe3yIbTaTiB NATOMOP(}OIOTTYHUX 3MIH B 000I0BIN KHILII Y
MOPAHEHUX 3 BOTHENAJIbHUMH KYJIbOBUMH YIIKOJKEHHSMH OYyJI0 BCTAHOBIICHO HACTYIIHE!

1) BUI paHS4Oro CHapsiiy BIUIMBAE Ha XapakTep Ta CTPYKTYPY MaToMopQoJIOTIYHHX
3MIH B 000JI0B1} KHIIIII,

2) BIUIMB MapaKOJISIPHOTO BOTHEMAJIBHOTO KIHETUYHOTO yAapy € PYHHIBHUM ISl BCIX
AHATOMIYHUX CTPYKTYpP CTIHKHA 000I0BOi KUIIIKH, aJie HAWOUIbIIE /I KPOBOHOCHUX CYJIUH, SIK1
MarOTh PI3HUHA CTYIiHb PYHHYBaHHS 3 HAsSBHUMH Di3KO PO3MIMPEHHUX, MOBHOKPOBHHX JIO
CMIa3MOBaHMX CYIWH 3 Jiarnee3HMMU KPOBOBHJIMBAMHU, 3 PO3BHTKOM TOCTpPOI TIMOKCii Ta
alya03y, MOCHIIIOIOYM TUM CaMHM JUCTPOodiuHi, aTpodiuHi Ta HEKPOTHYHI 3MIHU B CTiHII
00010BO1 KHIIIKH,

3) HaliOUIbIIa cUila KIHETUYHOTO y/lapy Ha KHILKY MPUITAJa€ Ha 30BHIIIHIO TTIOBEPXHIO
7€ YIIKOJUKYEThCS OprKa, MapakoiisipHa TKAaHWHU Ta OYEPEBHHA, sIKA 4acTO PYHHYETHCA 3
MOB3/IOBKHIM M'SI30BUM IIAPOM CTiHKHU KHIIKH, Y PI3KO CIIAa3MOBAHUX TTIaIKUX MIOLUTAX HAMH
BUSIBJICHO PI3KY TiNepTpodito iX siiep, U0 € 03HAKOI KIHETMYHOTO BHYTPIIIHBOKIITUHHOTO
BUOYXY MiJl BILTABOM 301JIbIIIEHOTO BHYTPILIHBOTO TUCKY Y KJIITUHAX,

4) BorHenajgpHE KyJbOBE MOPAaHEHHS O0O0JOBOI KHIIKH y TOPAHEHOTO CTUMYIIOE
3aroCTpEHHsI XPOHIYHUX 3aXBOPIOBAaHb 00OJOBOi KHIIIKH, IO 3MIHIOE iX CTaTyCc Ha TOCTpi
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HEBIIKIIaIHI XipYpriduHi CTaHU 3 PO3BUTKOM YCKJIAJHEHb B MICISIX YIIKO/DKEHB Ta JUISTHKAX
MIPOBEJICHUX OMEPATUBHUX BTPYYaHb.

OTxe BOTHEMaJbHE TOPAHEHHS O00JO0BOI KWINKA HOCUTHh CKJIATHUH, IO€THAHUN
XapakTep, KOJIM MEXaHIYHE VIIKOJDKEHHS NPU3BOAUTH 1O HACHAKIB y JUama3oHl Bif
TUCTPOdIYHUX TPOSBIB HA KIIITHHHOMY PiBHI 0 HE3BOPOTHUX HEKPOTHUYHUX HA TKAHUHHOMY
piBHI. MeTooM BUOOPY AJI XipypriYHOTO BITHOBJICHHS HACIIIKIB BOTHENATBHOTO TIOPAHEHHS
3 YITKOKEHHSIM 000I0BO1 KUIIIKH, € PE3EKIlis HEKPOTUIHUX BOTHHUII, BEJTMKUX TeMOPATii JIst
YHUKHEHHS PO3BUTKY YCKIIaTHEHb.

INcroximiuae gocmimkeHHs koedimienta R/B npu 3ab6apeienH1 OpoM¢peHOTOBUM CHHIM
JI03BOJISIE BU3HAYaTH CTYIEHb Ta TIJIMOMHY JIOKAJBHOTO MPOTEONI3y B TKaHMHAX CTIHKU
000/10BOi KUIIKUA TOPAJT 3 MICHEM ONEPaTUBHOTO BTpy4daHHs. OLIHIOIOYN BEIMYKHY IHOTO
koedimienTa R/B, MoxnuBO BpaxyBaTH aJeKBaTHICTb BIACTYNY BiJ YIIKODKCHHX TIISTHOK
CTIHKM KMIIIKH Ta TPOTHO3YBaTH MMOBIPHICTh YCTIIITHOTO 3arOEHHS II1BA.

3nauenHs koedimienta R/B 1o 1,0 mo3Bosisie oliHUTH HAKIaJaHHS aHACTOMO3Y Y MeXax
KUTTE3TATHUX TKAHUH 000/10BOT KUIIIKY 1 MPOTHO3YBATH YCIIIITHE 3arO€HHS MICISl aHACTOMO3Y
YM YIIWBAHHS AUISTHKA YITKOKEHHS.

Koedimient R/B y nianazoni 0,99—1,47 cBiquuTh po HaKJIaJAaHHS aHACTOMO3Y B 30HI
TKaHUH TIABUIICHOTO PU3UKY HEXHUTTE3TATHOCTI, M0 MOTPEOYy€e PETENBHOTO TUHAMIYHOTO
CIIOCTEPEKEHHS 3a TIOPAHEHUM, JI0AATKOBOTO MPU3HAYEHHS aHTUOKCHIAHTHO1, BA30TPOITHOT Ta
peoJoriuHoi Teparii, abu YHUKHYTH YCKIIaTHEHb.

[lepeBumienns koedimienta R/B - 1,47 Ta Buiie, CBiAYUTH PO HAKIIAJaHHS AHACTOMO3Y
y 30HI SIBHO HEKHMTTE3ATHUX TKAHWH, 110 3 BEJIHWKOK BIPOTIAHICTIO y MOAAIBIIOMY Oyje
noTpeOyBaTH MOBTOPHOTO OMEPATUBHOTO BTPYYAHHS B 3BSI3KY 3 PO3BUTKOM YCKJIaIHEHb.

[301b0Bane mepeBuieHHs koedinienta R/B y 30BHIMHIX BigAlIax 0000BOT KHUIIIKH
J03BOJISIE  MIPOTHO3YBAaTH  OUIbIY  BIPOTIAHICTH PO3BUTKY CHAMKOBOI XBOpoOH Yy
micisonepariiHoMy Tepioai, mo mnoTpedye Mpu3HavYeHHs (epMEHTHOI, MpOTH3AMaIBLHOL
Tepariii Ta paHHBOI TPOTHUBOCIIAWKOBOI MIMHACTUKH IS TIOTIEPE/KEHHS] YTBOPEHHS CTIaliOK.

[301p0BaHe mepeBuilieHHS KoedimieHTta R/B y mijncnu3oBoMy mapi 00010BOi KHUIIKU
JI03BOJISIE TPOTHO3YBATH OUIBIITY BipOT1IHICTh PO3BUTKY 3aIajIbHUX SIBUII] B 30HI aHACTOMO3Y UM
MICIIl VIIWBaHHI SKe TMOTpedye TPOBENCHHS IHTEHCUBHOI KOPUTYIOHOI Tepamii B
nicisionepauiiHoMy mnepioml. IlopymenHss OiikoBoro Mera®oyi3My KHIIKOBOI — CTIHKH
MIPU3BOAMTS JI0 aKTHBALlli KApOOKCHUIBHUX TPYII, 1O CIPHSIE 3aTPUMIIL pernapallii Ta pereHepariii
VIIKO/DKEHUX TIPU BOTHENAILHOMY TIOPaHEHHI JSISHOK O00J0BOi KHUIIKH, 1 TIPU
HeOJIarornpueMHIX MOJAIBIINX YMOBAaX JI0 TIOPYIIEHHS KPOBOTIOCTaYaHHS, HEKPO3iB CIM30BOI,
10 € PU3UKOM PO3BUTKY YCKJIQJHEHb - TiepQoparliif, HECIPOMOKHOCTI aHACTOMO3Y.

Cyuacne Xxipypciune JIIKY6AHHA NOPAHEHHUX 3 B0ZHENAIbHUMU  K)J1bOGUMU
YUIKOOHCEHHAMU 0000080F KUMKW HA PI3HUX PIBHAX MEOUYHO20 300e3NneUeHHs.

Hamu 6yno mpoananizoBano 203 (58,7%) BunajakiB 60i10BOT BOrHEMAIbHOT KYJIbOBOI
MPOHUKAOY0i TPaBMHU >KMBOTA 3 YIIKOJDKCHHSAM 000/J0BOI KHIIKH, sKi OyJlIM OmepoBaHi
JamapoTOMHUM JOCTymoM. Bci omepatuBHI BTpy4aHHS Oyiau YMOBHO pO3IOJITICHI Ha
pe3eKiii KUIIKA Ta MEpBHHHI YIIMBAaHHA Oe3 pe3ekuii. Takok OKpeMO BpaxoBYBaJIOCH
(dbopMyBaHHS CTOMH ITiJ] Yac MEPBUHHOI oneparii (puc. 2, 3).

VY nopaHeHHMX 3 BOTHEMAIBHUM KYJhOBHM VIIKOKEHHSM O00J0BOI KHIIKH, TpPU
BUKOHAHHI JIAMApOTOMHUX OMNEPATUBHUX BTPy4YaHb MPH PE3EKIIi KHUIIKH, Kpalli pe3yIbTaTH
OyJH y IOpaHEHHX Y SIKUX (DOPMYyBaJId CTOMY.

BukoHaHHS IEpBUHHOTO BiTHOBJIEHHS O€3MEPEePBHOCTI 00010BOT KUIIIKH MiCTs pe3eKii
CYNPOBO/IKYETbCS CTATUCTUYHO 3HAYMMUM 3POCTAHHSIM piBHA JeTanbHOCTI 3 (7,69%) mo
(20,83%) B renepanbHiii cykymHOcTi (p<0,01), 3 (6,25%) mo (20,0%) mpu mopaHEHHSX
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excrrancuBHUMHE Kyisimua (p<0,01), 3 (8,7%) no (21,43%) npu mopaHEeHHSX KyIsiMHu Oe3
€KCIIaHCUBHUX BJIACTUBOCTEH, pizHUIL (p<0,01)

Pe3ekuift 06040BOi KMULUKM 13
¢dopmMyBaHHAM cTOMU

Pe3sekuis 06040B0Oi KNLIKK 6e3
$popmyBaHHs cToMU

450 0

YiwmnBaHHA 06040B0i KULLKW 13
popmyBaHHAM cTOMU

YwmnBaHHA 06040801 KMLLIKWY 6e3
BpaxyBaHHA CTOMM

Puc. 2. I'padiune 306pakeHHs pO3MOALTY JaMapOTOMHHUX ONEPATUBHUX BTPYYaHb MPU
KYJIbOBHX MOPAHEHHSX 3 YIIKOHKEHHSIM 000/I0BOT KUIIIKK B T€HEPaIbHIN CYKYITHOCTI.

50,75%
44 B3%
33,33
28,99%
24 14%
23.19% r 21}54%
19,21% 17 16%
i 14,453
I I [] []
Pezexuis cbogoeol kMwEKM Pesekuin 00ogos01 KMLWKH YwweanHs obogosoi YwwMeaHHA obogosol
i3 OPMYBIHHAM CTOMM Bes GopMYBEHHA CTOMM HHWEKEH i3 $OpMYBEHHAM  HMWKM Be3 opMysaHHA
CTOMM CTOMMK

M B reHepankbHiM CyKRyNHOCTI
Mpyna 1. NopadeHi eKCNaHCMEHOKD Ky e

W pyna 2. Nopaderi kyne 623 eHCNaHCMBHWY BNACTHEOCTEN

Puc. 3. I'padiune 300paxeHHs MOPIBHSIIBHOTO PO3MOLTY JaapOTOMHHUX ONEPaTUBHUX
BTpYy4YaHb NIPH KYJTHOBUX MMOPAHCHHSIX 3 YIIKOJDKEHHSM 000/10BOT KUIIIKKA B T€HEPATBHIN
CYKYIHOCTI Ta JOCIIKYBAaHUX TPymax.

3a pOo3BUTKOM yCKIaHEHb 3 (43,59%) 1o (58,33%) B reHepaibHiil CyKYIMHOCTI, PI3HUIIA
(p=<0,01), 3 (43,75%) mo (70,0%) mpu mnopaHeHHSX ekcrnaHcUBHMUMU Kymsimu (p<0,01), 3
(43,48%) 10 (50,0%) nmpu mopaHeHHsX KyJIIMHU 0e3 eKCIaHCUBHUX BiacTuBocTei, (p<0,05).

[Ipu BuKOHaHHI ymMBaHb (OPMYBaHHS CTOM MPU3BOAWUTH JIO 3POCTAHHS PIBHA
yeknaanens micist (BJIC) Brpydans maibke B Tpu pasu 3 (16,33%) npu BUKOHAHHI YIITMBaHHS
6e3 QopmyBanHs crom 10 (42,86%), axmo croma Oyna cdopmonana, (p<0,01). Obcsar
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YCKJIATHEHb TIPY BHWKOHAHHI YIIMBAaHHS 31 CTOMOIO BHUSIBUBCS HABITh BHIUM, HDK TIPU
BUKOHaHHI pe3eklii 31 cromoto (37,5%) npotu (42,86%), (p<0,01).

JI1st mopaHeHUX €KCHaHCUBHOIO KYJICI0 — HAWBHUIIUI PIBEHb YCKJIAJHEHb BiAMIUCHUN
micis ymuBaHb 13 opMyBaHHAM cTOM (45,45%), Ha BiIMIHY BiJ BTpy4aHb 0e3 (GpopMyBaHHS
CTOM, JIe YCKIIQJAHEHHs1 criocTepiranuchk e y (30%) nopanenux (p<0,01). IIpu nopaHeHHsx
KyJer 0e3 eKCIIaHCHBHUX BIIACTUBOCTEH 30epira€ThCsl TEHICHINS 0 301IBIICHHS KUTBKOCTI
YCKJIaJJHEHb IPY BUKOHAHHI pe3eKUIHHuX BTpy4yaHs 3 (31,82%) npu BUKOHAHHI pe3€eKIii, TPOTH
(19,23%) npu BukOHaHHI IepBUHHOTO yinMBaHH, (p<0,01), Ta ix 3pocTanHs npu GopMyBaHH1
CTOM IIiJT Yac YIIMBAaHHSA KO cToMa Oyna copmoBana (38,46%), 6e3 uei (12,82%), (p<0,01).

BigmiueHo, 3pocTaHHsl 00cATY YCKJIaJHEHb 1 IPU BUKOHAHHI PE3EKLIN 31 CTOMOIO 10
(35,29%) npotu (20%) y Bumaakax, kojiu ctoMy He BUBOJIWIH, (p<0,01) OCKIJIBKHA KUIBKICTb
TaKWX BTPYYaHb B JIaHI TPYIIi € PENPE3CHTATUBHOIO.

I[pu mpoBeieHi aHasi3y MOPIBHAHHS BUKOHaHUX JanaporoMiit Ta (BJIC) BcraHoBIICHO,
0 TIPU TOPAHCHHSX KYJCK 3 CKCIIAHCUBHUMH BIIACTHBOCTSIMH CIIOCTEPIra€ThCs CYTTEBE
301TBIIICHHS 00CATY YCKJIaIHEHb caMe IMPU BUKOHAHHI JIalapOTOMHHUX PE3EKIiH y MOPIBHAHHI 3
(BJIC) nme (50%) mpu mamapotomisx mpotu (43,7%) npu (BJIC) (p<0,01). Takox npu
(dhopMyBaHHI CTOM TIPH YIIWBaHHI, SIKIIO Onepallisi Oyjia BUKOHAHA JIAMTAPOTOMHHUM JTOCTYIIOM
(53,3%) npotw (45,4%) npu Bukonauui (BJIC) (p<0,05).

[Ipu mopaHeHHSX Kyjnew O0e3 EKCIIAaHCUBHUX BJIACTUBOCTEH BIIMIYEHO CYTTEBE
3pocTaHHs 00CATY YCKIAJIHEHb NpHU BUKOHAHHI yIIUBaHb 00070Bo1 kumku 10 (30,8%)
JanapoToMHuM jgoctyrnom mpotu (19,2%) npu (BJIC), (p<0,01). JIBokpaTHO 3pocTae i o0Ocsr
yCKIQAHEHb Tpu (OpMYBaHHI CTOM i 4Yac YIIMBAHHSA, SKIIO OIEpallis BUKOHYBajIach
nanapoToMHuM jgoctynom (29,7%) npotu (12,8%) mig yac (BJIC) (p<0,01). OmnHax mpu
BUKOHAHHI YIIUBaHHS 13 HACTYIMHUM HakmafgaHHsaMm ctom,(BJIC) BTpydaHHS IEMOHCTPYIOTH
BULIMH piBeHb ycKianHeHsb (38,4%) Hix npu nanapotoMisix (33,3%), (p<0,05). I1pu BuxoHanH1
pe3eKIii 13 HaKJIaJaHHAM CTOM, ITiJI Yac JarmapoOTOMHUX BTPYYaHHSIX BiAMIYCHUN OLIBIIMNA
piBeHb yckimagaaens (41,6%) npotu (35,2%) npu (BJIC), (p<0,05).

[Tpu mopaHEHHSX KyJICIO 3 eKCITAHCHBHUMHU BJIACTUBOCTSIMH KpaIllle YHUKATH BUKOHAHHS
TIEPBUHHUX YIIMBAaHb, OCKUIBKM BOHH CYIMPOBOJIKYIOTHCS TIPIIMM TPOTHO30M ISl ITi€l
KaTeropii MOpaHEHWX, Y TOPIBHSHHI 13 BUKOHAHHSAM TIEPBHHHUX PE3EKIid, /e BiIMI4e€HO
3pocTanHs neranbHocTi 3 (11,5%) 10 (16,2%), (p<0,01). MiMoBipHO 11e 06yMOBIIEHO Mepeayero
OUTBIIOro 00CATY KIHETUYHOI eHeprii 13 (popMyBaHHSIM 3HaYHOI 30HU MOJIEKYJIIPHOTO CTPYCY
Ta MIKpOKaBIiTallii, Ikl HEMOXJIMBO OIIIHUTH MAaKPOCKOIIYHO TTi/T 4ac ONepaTUBHOTO BTPYYaHHS,
ajle caMe BOHHM BHUCTYMAIOTh NPUYMHOIO iMIeMii Ta HACTYMHOI AECTPYKIii TKaHWH B
micysionepaliiHoMy Mepiofi, MO 1 MPUBOAUTH IO HECHPHUSATIMBUX HACHIJIKIB, 10 OYyJ0
JIOBEJICHO TPH MPOBEJCHHI HAIMX EKCIIEPUMEHTAIBHUX JOCHTiKeHb. DOpMyBaHHS CTOM a0o
BiJTMOBA BiJ] HUX HE YWHWIY BIUIMBY Ha MPOTHO3 Y 11i€1 KaTeropii mopaHeHuX.

[Tpu mopaHeHHSX Kyjler 0e3 eKCIaHCHBHUX BJIACTUBOCTEH BHUKOHAHHS TEPBUHHOTO
VIIUBAHHS € IUTKOM MPUUHATHOI TAKTHKOIO, SKIIO YIIKO/DKCHHS € JIOKAJII30BaHUM B MEXKax
OJTHOTO CerMEeHTYy 000/10BOi KWIIKK Ta He OutbmuM 3a 2 crafito 3a AAST. Ils Taktuka He
CYIIPOBOJIKYETHCSI 3pOCTAHHSM piBHS yCKiIamHeHb (45,9%) mpu BHUKOHAHHI pe3eKIlii y i€l
kareropii mopaneHux Ta (36,08%) mpu BHKOHAHHI MEepBUHHMX YyiMBaHb, (p<0,01), um
neranbHocTi (13,5%) mpu BHKOHaHHI pe3eKiii y miei kateropii mopanenux ta (9,2%) npu
BUKOHaHHI MIEPBUHHKX YITHBaHb, (p<0,05). Ha mporno3 He BIumBae Takox i popMyBaHHS CTOM,
Oepyuun 10 yBard TOH (hakT, IO BUBEACHHS CTOM TNPHU3BOJWUTH JIO TOJOBXKCHHS TEPMIHY
JKyBaHHS TIOPAHEHOTO Ta MOTIPIIYeE AKICTh HOTo KUTTS (S10K), yckmaaHiO€e MOoAabIITNi JOTIISI
1 peabiniTanito — TOMy JOUUIBGHAM Oy7e BIAMOBHUTHUCS BiJ (popMyBaHHS CTOM NPH BUKOHAHHI
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NEPBUHHUAX YIIUBAaHb y TMOPAHEHHX 3 KYJIbOBHUM BOTHEMAJIBHUM YIIKOKEHHSM OO0OIOBOi
KULIKY KyJieto 0e3 eKCIaHCUBHUX BJIACTUBOCTEH.

3acrocyBanns (BJIC) He ciprymHsIE 3pOCTaHHS PIBHS JISTATGHOCTI Ta PIBHS YCKIIaIHECHb
y FeHepalIbHIi CYKYHOCTI Y TIOPaHEHUX 3 00MOBOIO BOIHENAIBHOIO KYJIHOBOK MPOHUKAIOUYOIO
TPaBMOIO KHMBOTA Ta YIIKO/UKEHHSM OOOJOBOI KHUIIKH, HE3aJI€KHO BiJl TUIY OOpaHOTO
OIICpaTHBHOTO BTpyYaHHs. Bukonanus 3amomnoHoBaHoi Hamu (BJIC) kpaiioBoi creriepHoi
pe3ekiii B ocHOBHIM Tpymi 6 (4,44%) Bumankis, B rpyni nopiBHsaHHA B 1(0,47%) Bumaaky
YIIKOJKEHUX JUITHOK 000JI0BOI KHILIKA HE Malld YCKJIaJHEHb. JleTanbHICTh CTAaHOBWIIA IPH
pe3sexiiisx (7,89%) npu (BJIC) ta (7,89%) npu anapoTomisix. Y BUNAKax yIIMBaHHS ae(eKTy
00010B0i kuIkH (6,19%) npu nanapotomisx ta (5,95%) npu (BJIC). PiBeHb yckinaaHeHb OyB
npu pe3ekuisx (42,1%) npu BukoHaHHi JamaporoMiit Ta (36,84%) npu (BJIC) oneparisx. Y
BUMAJIKax yimBaHHs Aedekty 06omoBoi kumku (32,9%) npu namaporomisix Ta (27,38%) mpu
(BJIC).

VY mopaHeHHX eKCIIaHCHBHUMH KyJISIMH Kpallle BiJIaTH IEepeBary JIanapoTOMisM Tiepe/T
(BJIC) ockimpku muist 11i€i KaTeropili MOpaHEHUX CIIOCTEPIraeMo JBOKPATHE 3pPOCTaHHS
neranbHOCT ipu BukopucTanHi (BJIC) y mOpiBHSAHHI 3 JIAMApOTOMHUMH OTIEPAITisIMH, SK IS
orepariii Mo TUITY pe3eKilii 00010BOi KHIIKH JI€ PIBEHb JETAIBHOCTI CTaHOBUB (6,25%) TipoTH
(12,5%) mpu (BJIC) (p<0,01), Tak i ;I yIIMBaHb Ji¢ PIBEHb JETAITBHOCTI CTAaHOBUB (6,9%) 11st
nanapoToMHuX orepaiiit mpotu (12,5%) mis (BJIC) (p<0,01).

[Tpu mopaHeHHsSX Kyiasmu Oe3 eKCIaHCUBHHMX BiacTHMBOCTEH Tpu BukoHaHHi (BJIC)
oreparii JeTaabHICTh CYTTEBO HUKYA, HDK JyId JianapoTtomiil. Tak, amst pesekiiid, mo Oynu
BUKOHAaHI JIallapOTOMHUM JOCTYIIOM JIeTalbHiCTh cTaHoBmwia (9,09%), tomi sk misa (BJIC)
(4,54%), (p<0,01). 5151 oniepaTUBHUX BTPY4aHb 10 TUITY YIIUBAHb 00010BOT KUIIIKH B 111 rpyIIi
MOPaHEHHUX, JIETAIbHICTb IPY BUKOPUCTAHHI JamapoTOMHOI0 A0CTyy craHoBmIA (5,8%), B TOM
xe vac st (BJIC) onepaniit (1,92%), (p<0,01). B reHepaibHiil CyKyITHOCTI HAMBUIINIT PIBEHb
ycknaaHeHb (36,8%) 0ys npu BukonanHi (BJIC) oneparisx, npotu (27,38%) npu BUKOHaHHI
ymuBanb  (p<0,01). 3ampomoHOBaHa METOJMKA EHJIOCKOIYHOTO KIIMyBaHHS MIUIKUX
BOTHENAJIbHUX Je(eKTIB 000/10B01 Kuiku Oyna BukoHaHa y 18(13,33%) nopaneHnx OCHOBHO1
rpymu 1a 'y 3 (1,42%) Bunankax mopiBHSJIBHOI TPYNH 3 TAPHUM KITIHIYHUM PE3yiIbTaToM, 0e3
PO3BUTKY YCKJIaTHEHb.

Tun paHsdyoro cHapsay Mae 3HAYHUN BIUTMB HAa MEAUKO-COINANbHI HACTIAKU
BOTHENAJIbHUX MOpaHeHb. B OCHOBHIN Ipymi €KCHAHCHBHI Kyl MPU3BOAATH A0 TKUYUX
VIIKO/KEHb, SKI TMOTPEOYIOTh TPUBANIMIOl TOCHITANI3AIii Ta 3HIWKYIOTh WMOBIPHICTh
TIOBEPHEHHsI TIOpaHeHUX B cTpiil. Tak, cepeans TpuBaiicts JikyBaHHs micis (BJIC) omeparriit
MIPU MOPAHEHHAX KYJISIMHU 0€3 eKCITaHCUBHUX BJIACTUBOCTEH cTaHOBUTH 23,16 JM1XKKO-/HIB, TOJ1
SIK TIPY TIOPaHEHHIX eKCTaHCUBHUMHE Kysimu 38 mikko-aHiB (p<0,01). B mopiBHsIBHIN TpyTI
Py TOPAaHEHHAX KyIsIMU 0e3 eKCIIaHCHBHUX BJIACTHUBOCTEH YacTKa IMOBEPHEHHS B CTpiid
CTaHOBUTH 62,2% (46 3 74), TOa1 K NPU MOPAHEHHSIX €KCMAHCUBHUMU Kynsamu 35,42% (17 3
48) (p<0,01).

PizHOBHJ 00paHOro XipypriuHOrO BTPYYaHHS CYTTEBO BIUIMBA€E Ha MEIUKO-COIIANbHI
Hacuiaku JikyBanns, (BJIC) onepartii Ta ymmBaHHS 000/10BOT KKK 0€3 (hOPMYBaHHS CTOM
JIEMOHCTPYIOTh Kpallll pe3yJbTaTH B KOHTEKCT! TPUBAJIOCTI JIIKYBaHHS Ta MOBEPHEHHS B CTPIH.
3okpema, GopMyBaHHS CTOM MTPU3BOIUTH IO CTATUCTUYHO 3HAYYIIOTO 301IbIIIEHHS TPUBATIOCTI
JIKYBaHHS K IpU pe3ekiisnx 44,41 mixko-aHiB mpotu 26,25 Tak i npu ymuBanHi 32,38 jixKo-
auiB npotu 23,31 (p<0,01). VY Toii ke yac, ymmBaHHS 000/I0BOi KHUIIKK JEMOHCTPY€E Kpalll
pe3yNbTaTH 111010 TIOBEPHEHHS B CTPii, Hixk pe3ekiiist (53,5%) npotu (39,5%), (p<0,01).

Haiisumi nokaszuuku (1K) 1o ¢pi3uuHOMY TaK i ICHXO0IOTIYHOMY KOMITOHEHTY 3/I0POB'S,
JIEMOHCTPYIOTh YIIMBaHHA 000M0BOi KHIIKK 0€3 (OpMyBaHHS CTOM Ha BCHOMY YacOBOMY
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npomikky. (BJIC) omeparmii neMoHCTpyIOTh Kpamii pe3ynbratd B KoHTekcTi (S1DK) Hik
JIanapOTOMHI B JOBTOCTPOKOBIH MEPCIIEKTHBI.

3naunwnii BIumB Ha (S12K) Mae popmysanns ctom. B cdepi diznanoro 310pos's, oneparrii
6e3 opmMyBaHHS CTOM MarOTh 3HAYHO Kpallll MMoKa3HUKH. e crocTepiraeTses s BCIX TUITIB
orepairiii Ta B yci yacosi mpoMikku. Uepes 6 micsmiB micis (BJIC) pesexii kumku ¢isudHe
3110poB'st cTaHOBUTH (35%) 3 hopmyBanHsaM cToM Ta (43%) 6e3 hopmyBanns ctoMm (p<0,05). B
TOM XK€ Yac, BIUIMB (POPMYBaHHS CTOM Ha IICHXOJIOTIYHE 3J0pOB'S MEHII BUpAXEHUH, ajie
omepariii 6e3 ¢popMyBaHHS CTOM BCE K MalOTh HEBEIHMKY MepeBary. 30Kpema, uepe3 6 MicsIliB
MICsA omepallii TCUXOJIOTIYHe 370pOB'Sl MAIll€HTIB, SKUM OyJI0 TMPOBEACHO PE3CKINI0 3
¢opMyBaHHSAM cTOM cTaHOBUTH (70%), Tonl sIK y mauieHTIB 0e3 ¢opmyBaHHS cToM (78%).
AHanoriyHa TeHEHIIIs CIOCTEPIraeThes 1 MiCIs YIIMBAHHS JI€ TIOKa3HUK IICUXIYHOTO 3/10pOB's
ctanoBuTH (71%) micns oneparttiii 3 GopmyBanHIM cToM npoT (75%) 6€3 popMyBaHHS CTOM.

3acTocyBaHHS Cy4aCHUX MArHITHUX 1HCTPYMEHTIB € e()eKTUBHUM METOJOM BUJIAJICHHS
(CT) npu BorHenabHUX MOPAHEHHSX YKUBOTA 3 YIIKOHKESHHIM 000/10BOT KUIIIKHU. JlamapoToMist
€ OuThII €EKTUBHUM METOJIOM iX BHJIAJICHHS, OCOOJIMBO Y BHIAJKaX CKJIQJHOI JIOKami3ari
(CT). (BJIC) omeparii xou i MeHII €()EKTUBHHMHU ajie 3aJUIIAIOTHCS MEHII iHBa3UBHUMHU
METOJaMH, 1 MOXYThb OyTH BaxJMBUM (DakTOpOM IpH BHOOpPI METOAY OIEPATUBHOTO
BTPYYaHHS.

Tak, nmamapoTomis TOKa3ajga BHIUN BiJICOTOK BHUIAIKIB 3 OIIIHKOIO €(PEKTHBHOCTI
BupaieHHs (CT) Ha «BimMiHHO» Y (63,8%) Bunaakax npot (54,4%) npu (BJIC), (p<0,01), 1o
cBimunTh 1po ii nepepary y BuaaieHi (CT). I[Ipu (BJIC) orpumanu BHIIHEA BiICOTOK OILIHOK
«mobpe» y (24,1%) Bunankax mpotH (20,0%), 1o Moxe OyTH TOB'A3aHO 3 MEHIII iHBa3UBHUM
XapakTepoMm onepaTuBHOTo BTpy4yanHs. Cepenniit yac Bunanenss (CT) mpu jgamaporomisx OyB
3HayHo MeHmM (1,5+0,9) xB., mopisasiao 3 (BJIC) (3,7+1,8) xB. Ll pi3sHUI CTaATUCTUYHO
noctosipHa (p<0,01), Ta Mmoxe OyT 00yMOBJIEHA KPALUM JIOCTYIIOM JI0 YEPEBHOI MOPOKHUHU
ta 6e3nocepennpo 10 (CT) came mpu armapoTomisix.

[Tpu Bukonansi (BJIC) omepaniii yactora HeBuaanenux (CT) Oyna Bumoro y (19,0%)
BUITIAJIKaX MOPIBHSAHO 3 JanapoTtomieto mutie (7,6%), pizuung (p<0,01). Ile 6yno mos's3ano 3
OOMEKEHMM TIOJIeM 30py Ta MAaHEBPCHICTIO IHCTpYMEHTIB mpu BukoHaHHi came (BJIC)
oco0mBo y BUnaikax riaubdokoro posramryBanss (CT) Ky Ta iX ¢parMeHTiB Ta ixX OJIM3bKOTO
pO3TalTyBaHHS JI0 KPYITHUX CYJIMH Ta BAXKJIMBUX aHATOMIYHUX CTPYKTYP.

BUCHOBKHA

VY nucepTariiitHoMy TOCIIIKEHHI IPEJICTABIIEHE HAYKOBO TEOPETHUHE OOTIPYHTYBaHHS
3 EKCHEepUMEHTAJbHO-KIIHIYHUM Ta MPaKTUYHUM BHUPILICHHSIM aKTyaJbHOI NpoOiieMu
J1arHOCTUKMA Ta JIIKYBaHHS CYYaCHMX KYyJIbOBHUX BOTHEMAJIbHUX TOPaHEHb HBOTA 3
YIIKOPKEHHSIM 000710BOT KHILIKA €KCIAHCUBHUMHM PAaHSYMMH CHapsJaMH B yMOBax BiHU B
VkpaiHi, LIUIIXOM pO3pOOKM HOBHX Ta YAOCKOHAJICHHSM ICHYIOUMX METOMIB 3
BUKOPHUCTAHHSIM B1JI€0JIAMAPOCKOIIYHUX, €HTOCKOMIIYHUX METOJIUK, MATHITHUX IHCTPYMEHTIB
Ha PI3HUX PIBHAX MEIUYHOTO 3a0€3MeUeHHS.

1. BornemanbpHi KyJabOBI NMOPAaHEHHS >KMBOTA 3 YIIKOKEHHSM O0O0JOBOI KHIIKH
CYJaCHHMH DaHSYMMH CHapsiaMu - Kyasmu 5,45x39 mM, «V-Max» 3 eKCHaHCHBHUMH
BJIACTUBOCTSIMH - B YMOBaXx BiiiHH B YKpaiHi 3ycTpivatotscs y (39,02%) Bunankax. Maiots 2
KJIaC TSDKKOCTI 3araJlbHOTO CTaHy mopaHeHux 3a mkanoro BATLS y (30,37%) Bumankis,
eKcTpa abaoMiHalbHY Jokamizamieo y (24,4%), ¢pparMeHTamio Kyl 3a TUIIOM «KBITKH
CMEPTI» 31 CIINUMH MPOHUKAIOYUMHU YIIKODKEHHSIMH KUBOTa y (95,6%), moHaa Tphox
BiIUTIB 00010BOT KUIIKH Y (5,97%) BUIagkax 3 MepeBa)KHUM YIIKOKEHHSIM CUTMOBHUIHOT
(25,93%), momepeuno o060moBoi (25,19%) kumKkKM Ta TME4iHKOBOTO BUTHHY Yy (22,96%).
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XapakrepHa HaibOuema 30Ha mectpykiii 2 crymens 3a AAST y (37,31%), 2 cryminb
KOHTaMiHalli 4epeBHOI mopoXHUHU 3a DmiHToM (45,93%), Me3onepuTOoHEaTbHUM
ymkokeHHs 'y  (27,04%). CynpoBOIKYIOTbCS CYNYTHIMH  1HTpaaOJoMiHAJIbHUMHU
VIIKOJDKEHHSIMU BHYTpIIIHIX opradHiB y (54,8%) Bumaakax, po3BUTKOM YCKIIaJHEHb Y
(40,74%) 3 piBHeMm netanbHOCT Y (11,85%) mopaneHux.

2. Ilpu mopiBHAILHOMY JIOCIKEHHI 0COOIMBOCTEN TEpMIHATIBLHOI PAHOBOT OATICTHKH
Ky 5,45x39 mm «V-Max» 3 eKClTaHCMBHMMH BJIACTUBOCTSMH IIPOTH 3BUYAHOI Kyl 5,45x39
«IIC» (TH6M) B ekcriepuMEHTAIBHUX YMOBaX JIoBeAeHA OubINa i1 mBUAKICTS (1185+1,05 M/c),
OUTBIIT PO3MipH BXigHOTO OTBOPY (92+9 MM) 3ipyacta opma 3 paaiaTbHUMH PO3pUBAMHU Ta
BUBEPHYTHUMHU KpasiMu bI1 Ha30BHI 31 CIIMMM TUIIOM KYJIBOBOIO KaHATy Ta BUCOKOIO ITUTOMOIO
KiIHETUYHOIO eHepriero pansdoro cHapsxy (114,37+12,3 Jlx/Mm?; y Beix unaakax p<0,001).

KynpoBuii kaHan XapakTepu3yeTbcs 3HauHO Ouibinoro TIIII 3 MakcumalbHUMH
JTHIAHAMHA pOo3MipaMH yTBOPEHOT 3aTUIITIKOBOT TOposkHUHH (82X57 mm; p<0,05), BUHUKHECHHSIM
«MIKpOBUOYXY» fIK JTOJIaTKOBOTO (DaKTOPY YHIKOJKEHHSI TKaHWH, XapakTepHa (parMeHTarlis
KyJb, SIKAa JIOJIATKOBO OOTSKYe MHOXHHHHUN XapakTep YIIKOMKEHHS 00070BOT KHIIKH 32
paxyHOK MOBHOI pyHHaIlii cTiHKYA KUIIKK y (35%) BUMaakax 10 MHOXKMHHUX MUTKUX Y (65%).

3. Ilpu umcenbHOMY MOJENIOBaHHI Ta BiATBOpeHiN 3D-moaeni ypakeHHs pi3HUMU
tunamu Kyib 5,45x39 «IIC» (7TH6M) ta 5,45x39 «V-Max» 3a eKClepuMEHTAIbHIUX YMOB
BCTAHOBJICHO, 10 Kyl Ty 5,45x39 «V-Max» 3 eKClIaHCUBHUMU BIIACTUBOCTSIMH 3aBJIA€
3HAYHO OUTBII PYHHYIOUOTO BIUTMBY HA TEOMETPUUHY MOJIEJh 3 BEJIMKUM TUCKOM Ha KYJIhOBHMA
KaHaJI, 7Ie B CEpe/IMHI TeOMETPpUYHO1 Moieni BiH qopiBHIoe 1,5 MIla (15 atm) npotu 0,8 MIla
(8 arm), Ha 3pi3i kympoBoro kaHamy 1,7 Mlla (17 arm) mporu 1,4 MIla (14 atm).
MaxkcuManbHUl llaMeTp KyJIbOBOTO KaHATY 3 HAMOLIBIIMM HANPYKEHHSIM CTAaHOBUB 65 MM
npotu 35 MM, MaKCUMaJIbHUM 3HAY€HHSM THUCKY Js BXinHoro otBopy 0,48 Mlla (4,8 atm)
npotu 0,35 Mlla (3,5 atm).

4. VY BilicbkoBocyk00BI1iB 3C YKpaiHu 3 HOPMOCTEHIYHUM TUTIOM TUTOOYOBH MPU
HassBHOCTI OpOHEXHWJIETY HAHOUIBII BPa3jIMBOIO € IepeaHs moBepxHsa Tyiayba y (71%), 3
ACTEHIYHUM THUIIOM TITOOYJOBU OUIBIN Bpa3nuBUMU € O1uHl AusHKA y (21%), nns
TiNepCTeHIKIB BPA3IMBIIIOO € 3aHs MOBEpXHs Tyiyoa (25%). [Ipu HasBHOCTI OpOHEKUIIETY
HANOUIBII BPA3NUBOIO JIJIS BCIX TUIMIB TiIOOYAOBH € ciina Ta curmonoaiona kumka (100%),
HaliMeHIIa BapiaOeNbHICTh Ta HaWOUIbIIA BpaA3IMBICTh MpUTaAMaHHA HMKHIA IOJIOBHHI
BUCXIAHOTrO BiAAuTy 000a0BOi KHIIKK y acTeHikiB (80%) Ta rinmepcrenikiB (69%; p<0,01).
Haii6inpm BpaznuBoo 000/10Ba KUIIKA € Y 0Ci0 3 acTeHIYHOI TUTOOYAO0BOIO, HAWOIBII
3axXUIICHOI0 Y rinepcTeHikiB (p<0,01).

BoruenanbHi KyJlbOBI YIIKO)KEHHS JKMBOTa TIpU HAsBHOCTI OpOHEXHIETY
JIOKANI3YIOThCSL y TIpaBOMY BepxHboMY (25,8%) Ta JiBOMY HI)KHBOMY KBaJ[paHTaX KHUBOTA
(23,5%). Haituacrime ymkomKeHHs 3a3Hae curmoBuaHa kumka (21,4%), momepedHo
obonoBa (17,62%), mneuinkoBuit BuruH (15,71%), cene3iHKOBUN BHUTMH € HAWOUIbII
3aXUIICHUM 1 YIIKOJKY€EThCs Y (9,2%) BUNAAKIB.

[Tpu ekctpaabaoMiHaNbHIN JIOKaNi3amii BOTHEMAJbHUX MOPAHEHb 3 YIIKOHKEHHSIM
00omoBoi1 kumiku y (35%) BUMankiB HaWOUTBII BPa3JIMBUMH € JIiBa TOMEPEKOBA JiISTHKA
(21,1%) Ta niBa GiyHa noBepxHs rpyaHo1 KITHHH (14%).

5. Po3poOnenmii Ta BOPOBAKECHWH A0 NPAKTUYHOTO 3aCTOCYBAHHS aJTOPUTM
J1arHOCTUKY BOTHEMAIBHUX KYJIbOBHX MOPAHEHb KUBOTA 3 YIIKOIKEHHSIM 000/I0BOi KUIITKU
Ha PI3HUX PIBHAX MEIUYHOTO 3a0e3MEeUYCeHHS B YMOBaX BIMHM HAJaB MOXIWBICTh PaHHBOI
J1arHOCTUKU BOTHEMAIbHUX KYJIBOBUX YIIKOJKEHb 000/10B0i kuiku y (50,0%) nopaneHux
31 MIBUAKOIO Bi3yalli3alli€l0 Ta MAarHiTOAETEKILI€I0 CTOPOHHIX T MiJ Yac JanapoTomii y
(57,06%) mpu (BJIC), y (42,9%) nopanenux 3 BiamnosigHowo crnenudiunicThio (88,1%) Ta
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(74,1%), ta wyrtnuBicTeio (100%) 3 BU3HAYEHHSIM YITKUX TOKa3aHb Ta MPOTUIIOKA3aHb JI0 iX
BUKOPHUCTAHHSI.

6. Bua KymbOBOrO paHAYOTO CHApsAy BIUIMBAE HA XapakTep Ta CTPYKTYPY
naToMop(}osIoriyHuX 3MiH B 000/10B1# kuuili. [Ipy BoruenanbHUX NOPaHEHHSX EKCITAHCUBHOIO
Kyner 5,45x39 «V-Max» pyiiHyBaHHS €JIEMEHTIB CTIHKH KHWIIKA BUPaKEHI Ha OLIbIIIN
JTUISTHIT 31 3HAYHUMH MOPGOJIOTIYHUMH 3MIHAMH KITBbKICHUX O3HAK BAKKHUX KPOBOBUJIUBIB Y
BJACHY IUIACTUHKY CJIM30BOi OOOJIOHKM, MIiJCIAM30BY OCHOBY, CEPO3HY OOOJIOHKY
ME3EHTEPIaTbHOTO KPalo KHIIKM, 3 HASBHUMHU OCEpeIKaMHd MAaCHBHUX KPOBOBUJIMBIB Ha
Bijgcrani moHaa 20,0 cM, BiJ BXiTHOTO OTBOPY 3 1HAEKCOM OIIIHKH 0OCATY KPOBOBUJIUBIB JI0
1,4+0,02 y.o., Ha BCIO TOBUIMHY ii CTIHKU. Taki 3MIHU BUSIBUWIKCS CYTTEBO OUIBLI BUPA)KEHUMU
He JuIIe 0e31ocepeIHbO B MICLI IIPOXO/IKEHHS Yyepe3 Hel KyJll, a TAKOXK ii (hparMeHTIB.

7.  Oco0auBOCTAMH MaTOMOPQOJIOTTYHUX Ta TICTOXIMIYHUX 3MIH B 0000BIN KHIIIIII
y TOpaHEHUX 3 BOTHEMAJbHUMHU KYJHbOBUMH VIIKOJKECHHSMHU €: BIUIUB IapaKOJSIPHOTO
BOTHEMAJILHOTO KIHETUYHOTO y1apy 3 PyHHALI€I0 BCIX aHATOMIYHUX CTPYKTYP CTIHKHM KULIKH,
HAWOUIBIIUM TSI KPOBOHOCHUX CcyauH. Cujla KIHETUYHOTO yIapy Ha KUIIKY IpUIIaae Ha
30BHIIIHIO TOBEPXHIO JI€ YIIKOMKYEThCS OpurKa, MapakojisipHa TKaHWHA Ta OYEpPEBHHA B
CIa3MOBAHUX TJIAJIKUX MIOLUTAX BUSBICHO Pi3Ky Trimeptpodiro ix siaep, IO € 03HAKOIO
KIHETUYHOTO BHYTPIIIHBOKIITUHHOIO BUOYXY IMiJl BIUIMBOM 30UIBLIEHOTO BHYTPIIIHBOIO
TUCKY y KimiTuHax. KpiMm Toro, BorHemnaigbHe KyJIbOBE MMOPaHEHHS 00010BOT KUIIIKH CTUMYITIOE
3aroCTpeHHs XPOHIUHUX 3aXBOPIOBaHb 000/0BOI KHUIIIKH, IO 3MIHIOE iX CTATyC Ha roCTpl
HEBIIKJIQ/IH1 XIpYPriyHi CTaHU 3 PO3BUTKOM YCKJIQJHEHb B MICIISIX YIIKOJKEHb Ta JUISTHKAX
MIPOBEJICHUX OMEPATUBHUX BTPYUYaHb.

[icToxiMiuHa oIliHKa 3HauYeHHs KoedirieHTa R/B mo 1,0 no3Bonse HaknagaHHS
aHACTOMO3Y B MeEXKaxX JKUTTE3JAaTHUX TKAaHWH 000J0BOI KHIIKM 1 MPOTHO3YBaTH YCIIIIIHE
3aro€HHsS MICIS aHACTOMO3y 4YM YIIMBaHHA AUIAHKM ymko/ukeHHs. Koegimient R/B y
nianazoni 0,99—1,47 cBiqUUTH MPO HAKIATAHHS aHACTOMO3Y B 30HI TKAHWH ITiJIBHIICHOTO
PU3UKY HEXHUTTE3NATHOCTI, MOTpeOye pPETEeNbHOTO JAMHAMIYHOTO CIIOCTEPEXKECHHS 3a
nopaneHuM. [lepeBumieHHst koediuienty R/B Bume 1,47 cBiguuTh Npo HaKIAJaHHI
aHACTOMO3Y Yy 30HI SIBHO HEXXHUTTE3/IaTHUX TKAHUH.

[TopymieHHss OLIKOBOTO MeTa00JIi3My KHIIKOBOI CTIHKH TNPU3BOJIATH JO aKTUBAIlii
KapOOKCHJIBHUX TpYIH, SIKI CIPHUSIOTH 3aTPUMII pernapauii Ta pereHepauii yIKoIKEeHUX
IUITHOK 000/0BOT KUIIKH, A0 MOPYILIEHHS KpPOBOIOCTAYaHHS, HEKPO3IB CIU30BOi, L0 €
PU3UKOM PO3BUTKY YCKJIaIHEHb — Tiepdopaliiii Ta HECITPOMOKHOCTI aHACTOMO3Y.

8. Ilpemukropamu, siKi JOCTOBIPHO BIUIMBAIOTH HA MPOTHO3 Ta XIPYpPriuHy TaKTHKY Y
MOPAHCHHUX 3 CYYaCHUMH BOTHEMAJHLHUMH KYJIHOBUMH YIIKOJDKECHHIMH 000J0BOI KHIIKH B
yMoOBax BiliHU B YKpaiHi €: 1) gecepo3saiiist 000/10BOi KHIIIKHA — MiABUIILYE PIBEHB JIETATHHOCTI
3 (7,6%) no (12,83%), piBeHs yckiagaens 3 (29,9%) no (48,5%), KiIbKICTh penanapoTomiii 3
(22,37%) no (39,4%), (p<0,05); 2) neBackymsipu3aiiisi 00010BOT KAIITKHA CIIPUUMHSE 3POCTAHHS
piBHA yckiagHeHb 3 (32,5%) no (50,7%), KiTbKICTh BUKOHAHUX penanapoToMii 3 (23,6%) 1o
(44,4%), (p<0,05); 3) KUIBKICTb BOTHEMAJbHUX KYJIHOBHUX YIIKOIKEHb 000M0BOT KHIIKU
30UIBIIYE KUIBKICTh YCKIIAJHEHD Ta iX TSDKKOTO Mepediry JJisi 3arallbHOTO PiBHS YCKJIaTHEHb
(KK) - 0,89 nnisa penamapoTtomiii miciis yckinagaeHb — 0,95 3HaueHHs KoedillleHTY anmpoKCUMAIIii
(R?) 151 piBHS YCKIaJHEHD Ta 0OCATY PeJanapoToMiii OyB BHILE KPUTHYHOTO.

9. JloBeneHa e(eKTHBHICTH PO3POOJICHMX Ta BIPOBAIKEHUX CYYACHHUX HOBHUX
BiJICOJIAMAPOCKOIIIYHUX ONEPATUBHUX BTPY4YaHb — KPaOBOI CTEILIEPHOI pe3eKIlii 00010BOi
KUIIKK Y (4,4%) MOpaHEeHUX, €HJOCKOMIYHUX KJIIMyBaHb MaJIMX BOTHEMAIbHUX AC(PEKTIB Y

(13,3%).
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Ha 1II piBai wMenuyHoro 3a0e3meyYeHHS ME30MEPUTOHEATbHE BOTHEMAIbHE
YIIKOJKEHHS] KUIIKH KyJsiMu 5,45x39 «V-Max» eKCnaHCMBHUMH BJIACTUBOCTSMU BYACHO
JIarHOCTOBAHO TiJ Yac iHTpaomepaiiitHoi (idpokononockomii y (6,06%) mopaHeHUX,
CTOpOHHI Tula (Kymi, (parMeHTH) MPHU BiACOJANAPOCKONII MArHITHUMH 1HCTpYMEHTaMU
miarHoctoBaHi y (42,9%) Bumagkax, BOHU Oyld BHAAJEHI 3 OIIHKOIO €(PEeKTUBHOCTI
«BIAMIHHO» Y (54,4%), «1006pe» y (24,1%) nopaHeHUX.

[ToBepuyTo B c1piit (35,42%) nopaneHux, cepeiniil JKKo 1eHb cTaHoBUB 33,21; S1K
yepe3 6 MICSIIIB IO MICUXOJOTIYHOMY 37I0pOB 10 31 CTOMOIO JopiBHIOBana (71%), 6e3 ctomu —
(78%), pizuune 370poB’st 31 cTOMOIO cTaHOBMIIO (35%), 6e3 cromu (43%).

CreuniuHICTh 3aCTOCYBAHHS PO3POOJIEHOTO CYYacCHOI'O MAarHiTHOI'O 1HCTPYMEHTY
JUI JIarHOCTUKU CTOPOHHIX TIJd NPU BOTHENAJIbHUX YIIKOJDKEHHSAX 000J0BOi KHILIKH Yy

MOpaHCHHUX IIiJ] Yac BiJCOIANMApPOCKOMIYHAX Ta EHIOCKOIMYHUX BTPYYaHHSIX CTAHOBHUJIA
(74,1%), uytnusicts (100%).
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Gumeniuk K.V. DIAGNOSTICS AND SURGICAL TREATMENT OF
MODERN GUNSHOT WOUNDS OF THE ABDOMEN WITH COLON INJURIES AT
DIFFERENT LEVELS OF MEDICAL SUPPORT IN WAR CONDITIONS
(EXPERIMENTAL CLINICAL INVESTIGATION) — Qualification scientific work as
the manuscript.

Relevance.

Nowadays, diagnosis and surgical treatment of gunshot injuries to the colon remain a
complex issue within the various levels of the healthcare services for wounded individuals,
not only in war and local armed conflicts, but also in civilian life worldwide. The proportion
of colon injuries during armed conflicts ranges from 3.5% to 11.8% (Remeziuk E.V., 2020).
Injuries to the colon account for 15-23.2% of all penetrating abdominal wounds (Lurin L.A.
etal., 2022).

Since 2014, war has been ongoing in Eastern Ukraine, during which the proportion of
abdominal combat injuries has ranged from 4.0% to 7.3% at its various stages (Boiko V.V. et
al., 2014), without a tendency of decrease, despite the use of modern individual body
protection, namely, bulletproof vests. According to data from the Anti-Terrorist Operation
(ATO), the Joint Forces Operation (JFO), and those regarding the full-scale invasion and war
in Ukraine, colonic injuries are observed in 43% of wounded individuals, with a mortality
rate of 26% (Zarutskyi Ya.L. et al., 2023). Despite the advancements of modern surgery,
abdominal combat trauma is still associated with a high rate of postoperative complications:
54-81%, with mortality ranging from 12% to 31% (Usenko O.Yu., Sydiuk A.V. et al., 2023,
2024; Khomenko I.P. et al., 2023). According to Johnston L.R. (2019), in recent military
conflicts, mortality from gunshot injuries to the colon has reached as high as 65%.

Significantly, colonic injuries have evolved from predominantly destructive lesions to
those ones that should lead to reduced mortality. However, the actual effect has been the
opposite due to the difficulty of timely diagnosis, the frequent mesoperitoneal localization of
injuries, and significant perfusion disturbances. These factors contribute to delayed
complications and, consequently, high mortality rates (Dronov O.I. et al., 2023; Poida O.I. et
al., 2022; Gumeniuk K. et al., 2021; Jackson M., 2011; Khorram-Manesh A. et al., 2022;
Murhega R.B. et al., 2022).

The aforementioned issues necessitate further scientific investigation, particularly in
light of the emergence of new, previously undescribed gunshot injuries to the colon caused
by modern projectiles with expanding properties. It is advisable to study the terminal (wound)
ballistics of such expanding projectiles. Research should also focus on unprotected areas of
the torso and colon despite the use of body vests, the implementation of magnetic technologies
for the removal of foreign bodies (bullets, shrapnel), and the development and introduction
of effective new video-laparoscopic and endoscopic techniques for early diagnosis and
surgical treatment of gunshot injuries to the colon at various levels of medical care. These
efforts aim to reduce complications, disability, and mortality.

Connection of work with scientific programs, plans, and themes. The dissertation
is an integral part of the research projects conducted by the Ukrainian Military Medical
Academy, as outlined in the plan of the Ministry of Defence of Ukraine, namely:
“Development of new methods for the diagnosis and treatment of acute diseases and combat
injuries of the abdominal organs” (State Registration No. 0116U007313).

The aim of the study: to address the problem of diagnosis and treatment of modern
abdominal gunshot wounds involving colonic injury caused by expanding projectiles through
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the development of an algorithm incorporating new and improved methods. These include the
use of video-laparoscopic and endoscopic techniques, as well as magnetic instruments, at
various levels of medical care under wartime conditions.

Research objectives were defined in accordance with the aim of the study and included
the following:

1. To study the incidence, clinical and nosological structure, and characteristics of
modern abdominal gunshot wounds involving colonic injuries caused by expanding projectiles
under wartime conditions in Ukraine.

2. To investigate the terminal (wound) ballistics of expanding 5.45%x39 mm “V-Max”
bullets in comparison with standard 5.45%x39 mm “PS” (7N6M) bullets under experimental
conditions, using both biological tissue simulants and live biological models (pigs).

3. To conduct numerical modeling of wound channels resulting from gunshots using
different bullet types: 5.45%39 mm “PS” (7N6M) and 5.45%39 mm “V-Max”.

4. To examine unprotected areas of the torso and colon in servicemen of the Armed
Forces of Ukraine, according to their body type, with body armor, regarding the gunshot
injuries.

5. To develop and implement at various levels of wartime medical care a modern
diagnostic algorithm for abdominal gunshot wounds involving the colon. This algorithm should
incorporate video-laparoscopic, endoscopic techniques, and magnetic instruments, with clear
indications and contraindications for their use.

6. To study the pathomorphological changes and quantify hemorrhage in the colon
resulting from gunshot injuries using a live biological model (pigs), with injuries caused by
different bullet types: 5.45%39 mm “PS” (7N6M) and 5.45%39 mm “V-Max” with expanding
properties.

7. Toidentify the pathomorphological and histochemical features of colon in wounded
individuals with colonic gunshot wounds.

8. To determine and analyse the predictors affecting prognosis and surgical strategy in
patients with wartime colonic gunshot wounds in Ukraine.

9. To evaluate the effectiveness of the developed and implemented modern diagnostic
and therapeutic methods: video-laparoscopy, endoscopy, and magnetic instruments in patients
with colonic gunshot injuries caused by 5.45%39 mm “V-Max” bullets with expanding
properties.

Object of the study: gunshot injuries to the colon.

Subject of the study: wound ballistics of up-to-date projectiles, diagnostic and surgical
treatment methods for patients with colonic injuries at various levels of wartime medical care,
results of experimental, clinical, and instrumental research methods, and an algorithm for the
organizational aspects of medical assistance.

Research methods: bibliosemantic analysis, experimental research, numerical
modeling, laboratory methods, instrumental diagnostics, histological and histochemical
methods, medical statistics, and analytical methods.

Scientific Novelty of the Obtained Results.

For the first time:

-a multicenter scientific study, based on the experience of the war in Ukraine,
examined the frequency and characteristics of abdominal gunshot wounds involving colonic
injuries caused by expanding projectiles.

-a comparative study of wound ballistics using different types of bullets was conducted
in both experimental and clinical settings.
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- the terminal (wound) ballistics of modern 5.45x39 mm “V-Max” shells with
expanding properties were experimentally analysed using both biological tissue simulants and
a live biological model (pigs).

- numerical modeling of the wound channel enabled the simulation of tissue damage
in a non-biological human tissue simulant represented by a geometric model, as for that
caused by different bullet types: 5.45%39 mm “PS” (7N6M) and 5.45%39 mm “V-Max.”

- the speed and trajectory of bullet movement within the model were analysed,
including how they change over time and during the formation of the wound channel as its
shape evolves.

- the study also established the values of equivalent stresses along the entire bullet path,
including the entry and exit points, as well as the maximum diameter of the wound channel
volume created by different bullet types.

- the research produced the visualizations and geometric representations of the tissue
volume in the experimental model affected by the kinetic energy of various bullets during the
formation of the bullet- wound channel.

- unprotected areas of the torso and colon were studied on the body with body vests,
considering variations in human body types and modern gunshot injuries caused by different
bullet types: 5.45%39 mm “PS” (7N6M) and 5.45%39 mm “V-Max.”

- a modern diagnostic algorithm for abdominal gunshot wounds involving colonic
injury was developed and implemented at various levels of wartime medical care. This
algorithm incorporates video-laparoscopic, endoscopic, and magnetic technologies, with
clearly defined indications and contraindications for their use.

- new surgical interventions were developed and introduced into practice, including
modern video-laparoscopic techniques, such as marginal stapled resection, and endoscopic
techniques, such as clipping of minor injuries.

- surgical magnetic instruments were also developed for the removal of foreign bodies
(bullets, shrapnel) during video-laparoscopic and laparotomic procedures.

- pathomorphological changes in the colon resulting from gunshot injuries caused by
various modern bullet types were studied and described in a live biological model.
Additionally, the specific features of pathomorphological and histochemical alterations in the
colons of wounded individuals were documented.

This research has further advanced the understanding of the specific nature of modern
gunshot-induced tissue transformation in colonic defects, contributing to improved surgical
outcomes.

The practical significance of the research findings. The results of the study provide
a scientific foundation for introducing new elements into existing concepts, ideas, and
approaches in the field of military field surgery, particularly in the surgical care for wounded
individuals.

The obtained scientific data are of high practical value and should be considered in
current guidelines and textbooks on military field surgery.

The experimental studies on the terminal ballistics of modern 5.45%39 mm “V-Max”
projectiles with expanding properties, conducted using both biological tissue simulants and
live biological models, have led to practical changes in the surgical treatment strategies and
scope of interventions in wounded patients.

Additionally, numerical modeling of modern bullet wound channels has enabled
clinicians to better assess and manage potential zones of irreversible damage during primary
surgical debridement. This includes areas of primary necrosis, molecular concussion, and
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high equivalent stress, specifically caused by the 5.45x39 mm “V-Max” bullets with
expanding properties, thus improving clinical decision-making and outcomes.

Studies of unprotected abdominal areas and the colon protected by body vests,
considering different body types, have demonstrated the practical importance of body mass
index (BMI) when selecting body vest sizes. This approach can significantly reduce the
incidence of penetrating abdominal gunshot wounds involving the colon.

The implementation of modern video-laparoscopic and endoscopic technologies at the
second level of medical care has made it possible to diagnose mesoperitoneal gunshot injuries
to the colon at earlier stages. This has led to a reduction in both complications and mortality
rates.

Based on the identified injury characteristics, the author developed a modern
diagnostic algorithm for abdominal gunshot wounds involving the colon and implemented it
across various levels of medical wartime care under.

The results of the thesis, including the development of specialized surgical and
magnetic instruments, have been implemented in the practice of the Military Medical Clinical
Center of the Southern Region (Odesa), the Military Medical Clinical Center of the Northern
Region (Kharkiv), the Municipal Clinical Hospital No. 4 of the Dnipro City Council (Dnipro),
Military Unit A 3309 (Zaporizhzhia Military Hospital), and the Military Medical Clinical
Center of the Eastern Region (Dnipro). Additionally, the author has practically implemented
five Ukrainian patents for inventions.

Author’s Personal Contribution. The thesis is an independent research conducted by
the author, who defined the aim and objectives of the research, carried out a patent search,
and performed a comprehensive review of the literature on the topic.

The author has designed and implemented both the experimental and clinical
components of the research. He also collected, analysed, and statistically processed all research
data.

The author wrote all chapters of the thesis, formulated its key provisions, practical
recommendations, and conclusions. The majority of surgical procedures were personally
performed by the author in military mobile hospitals located in active combat zones.

The co-authored publications contain author’s scientific concepts and findings of the
thesis, which are also reflected in the patents granted in Ukraine.

Approbation of the Thesis Results. The main theoretical and practical findings of the
thesis were presented and discussed at 25 international research conferences, congresses, and
symposia.

Publications. The dissertation materials have been published in 53 printed works,
including 6 co-authored monographs and 35 journal articles. Of these articles, 20 were
published in Ukrainian professional journals of Category B, and 6 in Category A journals
indexed in international scientometric databases such as Scopus or Web of Science Core
Collection. Additionally, 4 articles were published in foreign periodicals indexed by Scopus,
including 1 scientific publication in a Q2 journal according to the SCImago Journal and
Country Rank classification, which is equivalent to 3 publications (in accordance with the
Order of the Ministry of Education and Science of Ukraine No. 1220 dated 23.09.2019).
Furthermore, 5 articles were published in foreign journals indexed in international databases
such as EBSCOhost, OCLC WorldCat, UlrichsWeb, Google Scholar, CrossRef, and others.
In addition, 7 conference abstracts were published in the materials of congresses and
conferences. The author also holds 5 Ukrainian utility model patents.

Structure and Volume of the Dissertation. The dissertation is written in Ukrainian
and comprises 572 pages of printed computer text. The main text is 340 pages long. The work
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includes an abstract, introduction, nine chapters presenting the author’s original research,
conclusions, practical recommendations, and appendices. The dissertation is illustrated with
83 tables and 247 figures. The list of references contains 356 scientific sources, including 74
in Cyrillic and 282 in Latin script.

MAIN CONTENT OF THE WORK
Materials and Methods of the Study. Experimental and Clinical Components of the
Research. The program and goal-defined structure and volume of the study were determined
by its aim and the range of objectives to be addressed. The research was conducted in
accordance with a program developed using a systemic approach.

To achieve the aim and objectives of the thesis, an experimental and clinical study was
conducted, comprising five stages:

The objective of the first stage was to examine the terminal (wound) ballistics (TB)
during the shooting of a non-biological model—ballistic gelatin (ballistic plasticine, BP)
using different types of projectiles: 5.45%39 mm cartridges with "PS" bullets featuring a steel
core (7N6M), and 5.45%39 mm cartridges loaded with expanding bullets of the "V-Max" type.

The objective of the second stage was to obtain silicone casts (SC) of the bullet channel
after shooting the non-biological model—ballistic plasteline (BP) followed by metric
assessment of the channel in transverse and longitudinal sections using the ImageJ software,
as well as radiographic examination of the obtained casts.

In the third stage, terminal wound ballistics (TWB) were studied using a non-
biological model—ballistic gel—as a human tissue simulant. The model was subjected to
gunshots from different types of projectiles: 5.45x39 mm cartridges with “PS” bullets
featuring a steel core (7N6M), and 5.45%39 mm cartridges loaded with expanding “V-Max”
bullets. The analysis was followed by radiographic and ultrasonographic (US) examination.

In the fourth stage, TWB was investigated using a live biological model—pigs,
exposed to the same types of projectiles: 5.45%39 mm cartridges with “PS” (7N6M) bullets
and 5.45%39 mm cartridges with expanding “V-Max” bullets. This stage included subsequent
macroscopic and histological examination of the colon.

The objective of the fifth stage was to perform advanced calculations for the
experimental numerical modeling of modern bullet wound channels resulting from gunshots
with different types of bullets.

The clinical part of the study was based on a well-structured research design with
clearly defined sequential stages of implementation.

The first stage involved a review of scientific literature concerning the general
characteristics of gunshot injuries to the colon and modern types of projectiles. It included an
analysis of surgical strategies for treating colonic gunshot wounds, their effectiveness and
outcomes, as well as the organization of surgical care for the wounded at various levels of
medical support (VMS), based on the experience of recent armed conflicts and the ongoing
war in Ukraine.

The second stage is clinically significant, focused on the study of unprotected areas of
the torso and colon under the body vest protection, depending on individual body types and
context of modern gunshot injuries, etc.

The third stage is practically significant as it involves the analysis of diagnostic results
for modern abdominal gunshot wounds with colonic injury in patients treated at different
LMS.

The fourth stage presented and examined the pathomorphological changes in the colon
caused by modern gunshot injuries, based on both experimental and clinical findings.
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The fifth stage was the final one, focused on the application of modern surgical
treatment methods: video-laparoscopy (VLS), endoscopy, and the use of magnetic tools for
the diagnosis and removal of foreign bodies (FB) in patients with gunshot injuries to the colon,
performed at various levels of medical support.

The experimental study was conducted at the shooting range of the Kyiv Scientific
Research Forensic Center of the Ministry of Internal Affairs of Ukraine, with the involvement
of specialists from the State Scientific Research Forensic Center of the Ministry of Internal
Affairs of Ukraine. A special certified ballistic plasticine (ROMA PLASTILINA No. 1,
Ballistic Testing Backing Material, USA) was used as the ballistic medium simulating human
biological tissues.

The clinical part of the study contains analysis of 346 cases of combat-related
penetrating abdominal gunshot injuries involving the colon. These injuries were sustained by
servicemen of the Armed Forces of Ukraine during military operations in Ukraine between
2014 and 2021.

Statistical Data Processing. The analysis and processing of the obtained statistical data
were by STATISTICA 13.3 EN software (Statistica Base package) and Microsoft Excel 2010,
Version 14.0.7268.5000 (Product Number 02260-018-0000106-48453). Absolute (m) and
frequency (p) characteristics were assessed for qualitative parameters, while mean values
(arithmetic mean — X) were calculated for quantitative data, along with measures of variability
(standard deviation — o). The standard error of the studied parameters was also determined,
along with confidence intervals.

To perform a detailed analysis of the factor’s effect on individual gradations, both
parametric (Student’s t-test, one-way ANOVA) and non-parametric methods (Mann—
Whitney, Wilcoxon, Kruskal-Wallis, and Friedman tests) were applied. The influence of a
factor on a variable was evaluated based on the level of statistical significance (pa), with pa
< 0.05 considered statistically significant.

The analysis of the results of terminal wound ballistics (TWB) involving modern
5.45%x39 mm projectiles “PS” (7N6M) and “V-Max” with expanding properties, in
experiments using a human tissue simulator and a live biological model, revealed statistically
significant and clinically relevant differences in the characteristics of the entry wound.

The data obtained with biological tissue simulants were confirmed and completed by
findings from ballistic tests on a live biological model (pigs). For the 5.45%x39 mm “V-Max”
bullet, the mean diameter of the entry wound was (22 + 7) mm, compared to (12 +5) mm for
the 5.45%x39 mm “PS” shell, with statistical significance (p <0.05). The entry wound from the
“V-Max” bullet had an oval shape with surface tissue damage, dark crimson-colored abrasion
around the wound margins, and areas of necrotic tissue accompanied by bluish hemorrhages
in the surrounding tissues. However, the entry wound from the 5.45%x39 mm “PS” bullet also
had an oval shape, but was characterized by more localized superficial tissue damage and the
presence of a small droplet of coagulated blood within the wound.

The characteristics of the entry wound are of critical importance, as they not only
influence the surgical management strategy for gunshot injuries, but also serve as a diagnostic
criterion indicative of the transfer of greater Kinetic energy. As such, they function as
predictors of more severe and extensive damage to anatomical organs and structures.

Experimental numerical modeling of bullet channels with different bullet types.

The numerical modeling of the bullet channel allowed, for the first time, the simulation
of damage to a non-biological human tissue simulator—a geometric model, using different
types of bullets: 5.45x39 mm “PS” (7N6M) and 5.45%x39 mm “V-Max.” This modeling
enabled us to track bullet velocity (m/s), trajectory, and the formation of the wound channel.
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It also allowed for the measurement of equivalent stress at the entry and exit points, equivalent
stress at a cross-section of the geometric model, and the equivalent stress on the surface of
the model, which characterizes the volume of tissue affected by the kinetic energy of the shell.

Unlike physical testing, the corresponding calculation experiments made it possible to
visualize the dynamic destruction processes that occur over time and develop simultaneously
with the formation of the bullet channel.

In the course of this research, we achieved the following for the first time:
- Obtained and analysed the velocity and trajectory of bullet movement within the model,
observing how these parameters change over time during the formation and transformation of
the bullet channel;
-Determined the values of equivalent stresses along the entire bullet path, including the entry
and exit points, as well as the maximum diameter of the wound channel volume for different
bullet types;
- Generated visualizations and geometric representations of the tissue-equivalent volumes in
the experimental model that are affected by the kinetic energy of various types of bullets.

These important scientific findings can be applied in clinical practice during primary
surgical debridement (PSD) to assess the potential zone of irreversible damage. When
projected onto human biological tissues, these data help predict possible complications, such
as the development of necrosis and other adverse physiological processes. This is particularly
relevant to the zones of primary necrosis and molecular concussion, which are exposed to
significant equivalent stress resulting from gunshot injuries caused specifically by expanding
5.45%x39 mm “V-Max” bullets.

The obtained data provide a scientifically proven basis for performing numerical
modeling of the physical processes that occur during ballistic injury. These findings can be
utilized in a wide range of subsequent calculation experiments related to modern gunshot
trauma caused by various types of projectiles.

Clinical significance and study of unprotected areas of the torso and colon protected
by body vests, depending on human body type in gunshot injuries from various bullet types.

Anthropometric, radiological, and clinical-anatomical studies of unprotected areas of
the torso and colon protected by body vests, with consideration of human anthropometric
parameters in modern gunshot injuries, made it possible to identify specific features.

The author has found a correlation between body mass index (BMI), body weight, and
the aforementioned criteria and used it to assess the vulnerability of body areas not covered
by body vests. Although a strong and statistically significant correlation was observed
between the size and proportion of unprotected body surface area regarding both weight and
BMl, it should be noted that the correlation coefficient (CC) and determination coefficient
(R?) were higher for body weight. Thus, body weight is a more significant predictive factor
that should be regarded when estimating the vulnerable body surface area unprotected by
body vests.

The author identified a relationship between height and the area and proportion of body
surface unprotected by body vest, as height is commonly used as a criterion for selecting vest
size. However, the study did not show a statistically significant correlation between these two
parameters. This finding not only confirms the superior predictive value of body weight, but
also demonstrates poor practical significance of height as the primary basis for standard sizing
charts for body vests.

Body weight proved to be the most reliable and justified criterion in this context.
According to anthropometric analysis, the anterior surface of the torso is the most vulnerable
area, generally, accounting for between 59% and 71% of the total unprotected surface area.
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Clinical and anatomical observations support this finding: the majority of abdominal gunshot
entry wounds are located on the anterior abdominal wall: 102 out of 132 entry wounds
(77.3%), which nearly corresponds to its proportion within the total unprotected area
structure.

In addition, the study identified specific patterns in the distribution of vulnerable areas
depending on body type. The anterior surface of the torso was the most vulnerable in
individuals with a normosthenic body type, accounting for 71% of the total unprotected area.
Individuals with an asthenic body type showed greater vulnerability in the lateral areas—21%
of the total unprotected surface, compared to 9% in normosthenics and 16% in hypersthenics.
On the opposite, hypersthenic individuals were more vulnerable in the posterior torso area,
which comprised 25% of the unprotected surface, compared to 13% in asthenics and 20% in
normosthenics.

According to our statistical analysis, the identified areas are potentially the most
vulnerable in cases of modern gunshot injuries. These findings should be taken into account
both when selecting individual protective equipment, such as body vests, and when providing
medical care to the wounded.

Using radiological imaging and irrigography, the author visualized the potentially
vulnerable segments of the colon in combatants wearing body vests, and identified the
following: excluding the cecum and sigmoid colon, which are vulnerable in 100% of cases
across all body types, the least variability and highest vulnerability were observed in the lower
half of the ascending colon, affected in 80% of asthenic individuals and 69% of hypersthenic
individuals. These findings are supported by clinical-anatomical observations, which indicate
that the ascending colon is more frequently injured in gunshot wounds, i.e., 12.46% of cases,
compared to the descending colon, which is affected in 9.2% of cases (p <0.01).

In wounded individuals with an asthenic body type, no difference was observed
between the potential vulnerability of the right and left colonic segments, while the
individuals with hypersthenic and normosthenic body types showed slightly better protection
of the left segments. Clinical and anatomical observations also confirmed greater
vulnerability of the right colonic segments compared to the contralateral left segments.

However, while irrigographic results show that the hepatic and splenic flexures of the
colon are the least vulnerable across all body types, the potential vulnerability of the
transverse colon varies significantly depending on body type, ranging from 25-28% in
hypersthenic individuals to 70-80% in asthenics, and 42.9-50% in normosthenics. The
highest variability by body type was observed in the upper half of the descending colon: it
was vulnerable in 70% of asthenic individuals, compared to only 9% of hypersthenics.
Overall, the colon is most vulnerable in individuals with an asthenic body type (72%), most
protected in hypersthenics (45%), and shows intermediate vulnerability in normosthenics
(55.7%).

Further analysis based on clinical and anatomical observations of wounded individuals
wearing body vests showed that 133 cases (65.5%) involved blind (non-exit) gunshot wounds,
while 70 cases (34.5%) were through-and-through injuries. It was noted that injuries caused
by standard 5.45%39 mm “PS” bullets were predominantly through-and-through in 75.36%
of cases. However, wounds inflicted by high-kinetic 5.45x39 mm “V-Max” bullets with
expanding properties were predominantly blind injuries, accounting for 86.57% of cases.

The majority of gunshot wounds were located in the right upper quadrant of the
abdomen (25.8%) and the left lower quadrant (23.5%). However, clinical and anatomical
analysis also revealed a significant number of gunshot entry and exit wounds located extra-
abdominally, 35% of entry and 45.7% of exit wounds, in patients with colonic injuries who
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were wearing body armor. Notably, only about two-thirds of such entry wounds (132 out of
203 cases, or 65%) were located in the abdominal region. The second most frequent entry site
was the chest, accounting for 24 out of 203 cases (12%), which not only highlights the
considerable proportion of thoracoabdominal injuries but also indicates an increased distance
between the entry wound and the site of internal injury. This is likely due to the kinetic and
ballistic properties of modern projectiles.

We observed a significant number of atypical entry wound locations for abdominal
injuries, with gunshot entry points in the thigh, sacral area, buttocks, and perineum. This
highlights the critical need to generalize and systematize clinical experience specifically
related to such cases, particularly those involving expanding injuries.

A significant proportion of entry wounds in patients with gunshot injuries to the colon
were located in the lumbar region, 23 out of 203 cases (11%). This localization also serves as
a predictor of injuries to the mesoperitoneally located segments of the colon and the
development of retroperitoneal hematomas, which are associated with a high risk of purulent-
septic complications. Among extra-abdominal injuries, 21.1% were located in the left lumbar
region and 14% on the left lateral surface of the chest.

It was particularly noted that the location of the entry wound in the right upper quadrant
of the abdomen is associated with a significantly higher mortality rate, 14.71% compared to
11.82% in the overall group (p<0.01). The complication rate was also higher in this
subgroup, 52.94% versus 42.86% in the entire group (p <0.01), along with an increased rate
of relaparotomies due to complications, 41.18% compared to 29.56% overall (p<0.01).
Therefore, an entry wound located in the right upper abdominal quadrant may serve as a
predictor of a more severe prognosis for the injured patient.

A statistically significant increase in mortality was also associated with entry wounds
located in the left gluteal region: 16.67% compared to 11.82% in the overall group (p <0.01).
Entry wounds in the sacral region were linked to a higher incidence of complications, 57.14%
versus 42.86% in the total group (p<0.01), and a higher rate of relaparotomies due to
complications, 42.86% compared to 29.56% overall (p <0.01).

The majority of gunshot injuries to the colon involve a single segment, 77.83% of
cases. However, in instances where multiple colonic segments are injured, there is a
significant increase in mortality rates, as well as a corresponding rise in the incidence of
complications and the need for relaparotomies compared to the overall cohort.

An analysis of the number of colonic segments typically affected by standard and
expanding bullets revealed that injuries caused by standard 5.45%39 mm “PS” bullets
predominantly involve a single segment in 84.06% of cases, and two segments in 15.94% of
cases. However, injuries from 5.45x39 mm “V-Max” expanding bullets more frequently
involve three or more colonic segments, which occurs in 8.21% of cases.

It was noted that standard bullets are more often associated with severe injuries
involving a large zone of direct destruction of grades 4 and 5 according to the AAST
classification, in a total of 24.63% of cases. It’s worth noting that such injuries occurred in
only 14.18% of cases involving 5.45%x39 mm “V-Max” expanding bullets. An analysis of the
frequency of damage to specific segments of the colon in gunshot injuries caused by standard
5.45%39 mm “PS” bullets and expanding 5.45%x39 mm “V-Max” bullets showed that the
sigmoid colon was most frequently affected, in 31.88% of cases with standard bullets versus
26.12% with expanding bullets (p < 0.05).

However, in cases of injury caused by expanding bullets, there was a higher frequency
of damage to the hepatic flexure (23.13%) and the transverse colon (25.37%) compared to
standard bullets: 14.49% and 17.39%, respectively, with a statistically significant difference
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(p £0.01). The least affected segment was the splenic flexure, observed in 10.14% of cases
with standard bullets versus 12.69% with expanding bullets. The descending colon was less
frequently injured in cases involving expanding bullets—10.45% versus 14.49% with
standard bullets (p <0.05). These results indicate the existence of relatively more protected
and more vulnerable segments of the colon in gunshot injuries caused by different types of
bullets protected by body vests.

At the same time, one of the key factors that affects outcomes in gunshot injuries to
the colon is the greater number of injuries and the broader distribution of damage across
multiple colonic segments typically associated with expanding bullets. On the opposite, the
degree of direct colonic tissue destruction was higher in cases involving standard bullets.
However, the influence of high-kinetic projectiles with expanding properties is linked to a
substantial zone of molecular concussion and microcavitation. Such injuries are particularly
insidious, as the damage may be invisible during laparotomy, yet it can have an equally
significant impact on prognosis and treatment outcomes as the overt tissue destruction
identified during surgery.

Diagnosis of abdominal gunshot wounds involving colonic injury at various levels
of medical care. We identified the clinical features of abdominal wartime gunshot wounds
involving colonic injury: blurred clinical presentation in 44 cases (12.8%), mild or poorly
expressed pain syndrome in 91 cases (26.3%), extra-abdominal colonic injuries in 116 cases
(33.5%), and evisceration of the colon in 21 cases (6.06%).

The identified features were determined by the type of wounding projectiles (in this
context—the type and design of the bullet), obstruction of the injured colon by the shell or its
fragments, the time elapsed between injury and medical evaluation at different levels of
medical support, the nature of the colonic injury, the size and number of wall defects, bowel
avulsion or complete destruction, as well as the anatomical segments of the colon involved,
particularly its mesoperitoneal position, which was diagnosed in 14 cases (66.6%). It should
be noted that among 346 (100%) wounded individuals with colonic injuries, the diagnosis
was established at the pre-hospital level in only 48 cases (13.8%), which clearly highlights
the diagnostic challenges associated with such gunshot wounds.

It was noted that laboratory diagnostic methods play a supplementary role in assessing
the condition of patients with abdominal gunshot wounds involving colonic injury. However,
the studies indicate a more severe course of modern combat-related colonic trauma in the
main group, characterized by the accumulation of numerous predictors of unfavorable wound
healing and systemic inflammatory response. This is likely associated with the overall
severity of the injury, the number and extent of damaged anatomical structures, organs, and
tissues, as well as the degree of contamination of the abdominal cavity resulting from the
gunshot injury to the colon.

Radiological examination proved to be highly effective in detecting metallic foreign
bodies (bullets and their fragments) in wounded individuals. In addition, this method allows
for the identification of the type of projectile, either by detecting an intact bullet, which was
diagnosed in 55 cases (15.8%), or by identifying fragmented debris, such as "flower of death"
or "lead storm" patterns, observed in 27 cases (20.9%). These patterns are characteristic of
bullets with expanding properties and were found in 129 patients (37.2%) with observed three
fragmentation zones. The specificity of this method for identifying the properties of
expanding projectiles at the second level of medical support (LMS) was 79.7%, and its
sensitivity was 94.5%.
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At the second level of medical support, the primary role in detecting gunshot injuries
to the colon has shifted to ultrasound diagnostics using the FAST protocol, which has largely
replaced the use of laparocentesis. Signs of free fluid in the abdominal cavity were identified
in 52 wounded individuals (30.2%), all of whom had simultaneous injuries to other organs.
Therefore, the specificity of the FAST protocol for diagnosing isolated colonic injuries in this
context remains questionable.

The sensitivity of colonic injury diagnosis was 95.3%, and the specificity was 88.5%.
Without doubt, CT scanning (MSCT) plays a leading role in identifying colonic injuries and
determining their exact localization. However, due to the limited availability of this method
in frontline settings at the second level of medical support, its use for early diagnosis remains
restricted: only 38 wounded individuals (10.9%) underwent CT scanning. The specificity of
this method at the second level of medical support was 98.5%, and the sensitivity was 85.5%.

Diagnostic video-laparoscopy (VLS) and fiberoptic colonoscopy (FCS), including
intraoperative procedures, are safe methods that can be used at the second level of medical
support in military mobile hospitals (MMHSs) for diagnosing gunshot injuries to the colon and
determining their precise localization. These modern minimally invasive techniques help prevent
complications associated with undiagnosed or missed injuries. Their use requires strict adherence
to the indications and contraindications we have defined. A total of 42 colonoscopies (12.1%)
were performed, 28 of which (66.6%) were intraoperative. Colonic injuries were diagnosed in 21
cases (50%), among which detection of injuries to the mesoperitoneal segments of the colon was
particularly important, with 14 cases (66.6%) detected, these injuries often present with subtle
clinical signs and are difficult to diagnose in the early stages of care. Thus, the use of FCS at early
stages, specifically at the second level of medical support, enabled timely diagnosis of colonic
gunshot injuries in 21 wounded individuals (50%).

Intraoperative fiberoptic colonoscopy (IFCS) served as an additional diagnostic
method, particularly in diagnostically complex cases and in the presence of a subtle clinical
presentation of colonic gunshot injury. The results of VLS performed in 122 wounded
individuals (35.2%) identified mesoperitoneally located gunshot injuries to the colon in 14
cases (66.6%). Among these, injuries to the ascending colon were found in 11 cases (78.5%),
and to the descending colon in 3 cases (21.5%). In all cases, complete inspection of the injury
zone required mobilization of the colon in the area corresponding to the wound channel and
associated hematomas.

Our experience demonstrates that the development, use, and implementation of
modern magnetic instruments during diagnostic VLS or laparotomy enables the rapid
detection of foreign bodies (FBs). During laparotomy, FBs were identified in 105 wounded
individuals (57.06%), while VLS detected them in 79 cases (42.9%). Intact bullets were found
in 55 patients (29.8%), while various bullet fragments were identified in 129 cases (62.7%).
Among them, bullets deformed in the characteristic "flower of death™ pattern were detected
in 27 cases (20.9%).

A notable issue was that in 23 wounded individuals (12.5%), it was impossible to detect
FBs in the abdominal cavity using magnetic instruments—8 cases (7.6%) during laparotomy
and 15 cases (19%) during VLS. Thus, the specificity of modern magnetic instruments for
diagnosing FBs in gunshot injuries to the colon during laparotomy was 88.1%, with a
sensitivity of 100%. During VLS and endoscopic procedures, the specificity was 74.1%, and
the sensitivity remained at 100%.

Thus, the use of the defined diagnostic algorithm for abdominal gunshot wounds involving
colonic injury at various levels of medical support (Fig. 1), combined with clinical, laboratory,
and instrumental methods, particularly the introduction of modern VLS, endoscopic, radiological
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techniques, and magnetic instruments, enabled early diagnosis of colonic gunshot injuries. This
approach allowed for rapid visualization and magnetodetection of FBs, which, in turn, guided the
subsequent surgical strategy, including the scope and type of surgical intervention.

Level 1 of Medical Support
Examination
Abdominal injuries Extraabdominal injuries
Absolute signs of penetrating abdominal Localisation of extraabdominal
Battlefield injuries: injuries:
- localised entrance and exit abdominal - thoracic-abdominal;
wound; - lumbar;
- evisceration of the colon; - gluteal;
- feces in the wound. - extremities.
Recmadical Clinical pattern Examination Palpation
support
First Aid dom‘::;atling Clinical pattern Examination Palpation
FAST protocol, laparocentesis, R-graphy of chest and abdomen
Level 2 of Medical Support
X X Medlcal' Clinical pattern Examination Palpation
Prlmary surgical documenting
group Laboratory analyses, FAST protocol, R-graphy of chest and
Secondary abdomen, M-CT
surgical group Intraoperation fibrocolonoscopy, endoscopic clipping, magnetic
instruments
Level 3 of Medical Support
Medical . _— .
. Clinical pattern Examination Palpation
Military Medical documenting
e Laboratory analyses, Ultrasound, FAST protocol, R-graphy of
Clinical Center . ) &
chest and abdomen, M-CT, fibrocolonoscopy, intraoperation
fibrocolonoscopy, VLS, magnetic instruments
Level 4 of Medical Support
N;z:?:'hcn‘?’::g' do::?\j‘l;atling Clinical pattern Examination Palpation
Center
Main Military Endo-videosurgery, fibrocolonoscopy,
Clinical Hospital, intraoperation fibrocolonoscopy, VLS-6K,
Institutes of magnetic instruments
NAMN of Ukraine

Fig. 1. Algorithm for the diagnosis of abdominal gunshot wounds involving colonic injury
at various levels of medical support.

Pathomorphological changes in the colon in gunshot injuries nowadays:
experimental and clinical results. Pathomorphological studies have shown that the use of
combat projectiles with 5.45%39 mm “PS” (7N6M) and 5.45%39 mm “V-Max” bullets results
not only in significant morphological alterations in the colonic wall of experimental animals,
but also in quantitative changes in severe hemorrhages within the lamina propria of the
mucosa and the submucosal layer.

The changes in the colon were significantly more pronounced in gunshot injuries
caused by the expanding 5.45%x39 mm “V-Max” bullet, showing not only a greater extent of
tissue damage but also larger areas of massive hemorrhages extending over distances
exceeding 20.0 cm and affecting the full thickness of the intestinal wall, compared to injuries
from the 5.45%x39 mm “PS” (7N6M) bullet. According to the obtained results, for all four
variants using the parameters sV VP (X) and sV PO (Y), a statistically significant difference
was observed between the arithmetic means Me and Mk for the experimental and control
groups, as the condition t > t_critical was met.

The extent of colonic injury in gunshot wounds, along with the quantitative assessment
of hemorrhage patterns, should be regarded at deciding on the surgical approach.
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Based on the analysis of pathomorphological changes in the colon of patients with
gunshot injuries, the author established the following conclusions:

1) the type of projectile affects the nature and pattern of pathomorphological changes in
the colon,

2) the effect of a paracolic ballistic kinetic impact is destructive for all anatomical layers
of the colonic wall, with the greatest damage observed in blood vessels. These vessels show
varying degrees of destruction, from markedly dilated and engorged to spasmodic,
accompanied by diapedetic hemorrhages, acute hypoxia, and acidosis, which aggravate
dystrophic, atrophic, and necrotic changes in the colonic wall,

3) the greatest force of the kinetic impact affects the outer surface of the colon, where
damage occurs to the mesentery, paracolic tissue, and peritoneum. The peritoneum is
frequently destroyed along with the longitudinal muscle layer of the bowel wall. In severely
spasmodic smooth myocytes, we observed marked hypertrophy of their nuclei, which
indicates a Kinetic intracellular explosion caused by increased internal cellular pressure,

4) a gunshot wound to the colon can exacerbate pre-existing chronic colonic diseases,
as it transforms them into acute surgical emergencies and contributes to complications both
at the injury sites and in areas, where surgical interventions were performed.

Thus, a gunshot injury to the colon is complex and combined in nature, where
mechanical trauma leads to consequences ranging from dystrophic changes at the cellular
level to irreversible necrotic damage at the tissue level. The method of choice for surgical
management of such injuries is the resection of necrotic foci and areas of extensive
hemorrhage to prevent the development of complications.

So, a gunshot injury to the colon is complex and combined in nature, while mechanical
trauma leads to consequences which may range from dystrophic changes at the cellular level
to irreversible necrotic damage at the tissue level. The method of choice for surgical
management of such injuries is the resection of necrotic foci and areas of extensive
hemorrhage to prevent the development of complications.

Histochemicalevaluation of the R/B coefficient using bromophenol blue staining
allows for the assessment of the extent and depth of local proteolysis in the tissues of the
colonic wall near the site of surgical intervention. By analysing the value of this R/B
coefficient, surgeons can determine the adequacy of resection margins from damaged tissue
and predict the likelihood of successful suture healing.

An R/B coefficient value up to 1.0 indicates that the anastomosis has been performed
within viable colonic tissue and allows for a favorable prognosis regarding proper healing of
the anastomotic site or the sutured injury area.

An R/B coefficient in the range of 0.99-1.47 suggests that the anastomosis is within a
zone of tissue with an increased risk of non-viability. This requires close dynamic monitoring
of the patient and the additional administration of antioxidant, vasotropic, and rheological
therapy to prevent complications.

An R/B coefficient exceeding 1.47 indicates that the anastomosis has been performed
in an area of clearly non-viable tissue, which is highly likely to require further reoperation
due to the development of complications.

An isolated elevation of the R/B coefficient in the outer layers of the colon indicates a
higher likelihood of developing adhesive disease in the postoperative period. This necessitates
the prescription of enzyme and anti-inflammatory therapy, as well as early anti-adhesion
physiotherapy to prevent adhesion formation.
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An isolated increase of the R/B coefficient in the submucosal layer of the colon suggests
a greater risk of inflammatory processes in the area of the anastomosis or suture site. This requires
intensive corrective therapy during the postoperative period.

Disruption of protein metabolism in the intestinal wall leads to the activation of carboxyl
groups, which prolongates the repair and regeneration of areas damaged by gunshot trauma.
Under unfavorable conditions, this may result in compromised blood supply, mucosal necrosis,
and a heightened risk of complications such as perforations or anastomotic failure.

Up-to-date surgical treatment of patients with abdominal gunshot injuries
involving the colon at various levels of medical support.

We analysed 203 cases (58.7%) of combat-related abdominal penetrating gunshot
traumas involving the colon, which were managed via laparotomy. All surgical procedures
were categorized into two groups: bowel resections and primary suture repairs without
resection. The formation of a stoma cases during the primary operation were also recorded
(Figs. 2 and 3).

In patients with colonic gunshot injuries undergoing laparotomic procedures, we
observed better outcomes in those who had a stoma.

Performing primary restoration of colonic continuity after resection was associated
with a statistically significant increase in mortality, from 7.69% to 20.83% in the overall
group (p<0.01), from 6.25% to 20.0% in cases involving expanding bullets (p <0.01), and
from 8.7% to 21.43% in injuries caused by non-expanding bullets (p <0.01).

According to complication development, the rate increased from 43.59% to 58.33% in
the overall cohort (p<0.01), from 43.75% to 70.0% in cases of injuries caused by expanding
bullets (p<0.01), and from 43.48% to 50.0% in injuries caused by non-expanding bullets
(p<0.05).

The formation of a stoma during suturing procedures resulted in nearly a threefold
increase in the complication rate following VLS, from 16.33% when suturing was performed
without a stoma, to 42.86% when a stoma was formed (p<0.01). The complication rate for
suturing with a stoma was even higher than that observed after resection with a stoma: 42.86%
vs 37.5%, respectively (p<0.01).

Among patients injured by expanding bullets, the highest complication rate was noted
after suturing with stoma formation: 45.45%, compared to 30% for suturing without stoma
formation (p<0.01). In cases involving non-expanding bullets, there was a consistent tendency
toward a higher complication rate after resection procedures, 31.82% following resection vs
19.23% after primary suturing (p<0.01), with further increases observed when a stoma was
formed during suturing, 38.46% with a stoma vs 12.82% without one (p<0.01).

An increase in the complication rate was also observed in cases where resections were
performed with stoma formation: 35.29% versus 20% when no stoma was created (p<0.01), as
the number of such interventions in this group was representative.

A comparative analysis of laparotomies and VLS revealed that, in cases of injury by
expanding bullets, a significant increase in complications occurred specifically after laparotomic
resections, 50% for laparotomy versus 43.7% for VLS (p<0.01). Additionally, when a stoma
was formed during suturing, the complication rate was higher for procedures performed via
laparotomy, 53.3% compared to 45.4% for VLS (p=<0.05).

In cases of injury caused by non-expanding bullets, a significant increase in the
complication rate was observed when suturing the colon via laparotomy: 30.8% compared to
19.2% for VLS (p<0.01). The complication rate also doubled when a stoma was formed during
suturing and the procedure was performed via laparotomy — 29.7% versus 12.8% during VLS
(p<0.01).
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Resection of the colon with stoma
formation

Resection of the colon without stoma
formation

Suturing of the colon with stoma
formation

Suturing of the colon without stoma
formation

Fig. 2. Graphical representation of the distribution of laparotomic surgical interventions for
gunshot injuries involving the colon overall.
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Fig. 3. Graphical representation of the comparative distribution of laparotomic surgical
interventions for gunshot injuries involving the colon overall and the studied groups.

However, when suturing was followed by stoma formation, VLS showed a higher
complication rate: 38.4% compared to 33.3% for laparotomies (p<0.05). When resection with
stoma formation was performed, laparotomic interventions resulted in a higher complication
rate: 41.6% versus 35.2% for VLS (p=<0.05).

In cases of injury caused by expanding bullets, primary suturing should preferably be
avoided, as it is associated with a worse prognosis for this category of wounded patients
compared to primary resection. An increase in mortality was observed from 11.5% to 16.2%
(p<0.01). This is likely due to the greater transfer of kinetic energy, which results in the
formation of an extensive area of molecular shock and microcavitation, effects that cannot be
assessed macroscopically during surgery, yet contribute to ischemia and subsequent tissue
destruction in the postoperative period. These adverse outcomes were confirmed in our
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experimental studies. The formation or refusal from a stoma had no significant effect on
prognosis in this group of patients.

In cases of gunshot wounds caused by non-expanding bullets, primary suturing is a
fully acceptable surgical tactic, provided the injury is localized within a single segment of the
colon and does not exceed Grade Il according to the AAST classification. This approach does
not lead to an increased rate of complications (45.9% for resections vs. 36.08% for primary
sutures; p<0.01) or mortality (13.5% for resections vs. 9.2% for primary sutures; p<0.05). The
formation of a stoma also does not significantly influence prognosis. However, considering
that stoma formation prolongs treatment duration, reduces the patient’s quality of life (QoL),
and complicates further care and rehabilitation, it is advisable to avoid stoma formation during
primary suturing in patients with colonic injuries caused by non-expanding bullets.

The use of VLS does not lead to an increase in mortality or complication rates in the
general cohort of patients with combat-related penetrating gunshot abdominal injuries
involving the colon, regardless of the type of surgical intervention selected. The proposed
marginal stapled resection technique via VLS was performed in 6 (4.44%) cases in the main
group and in 1 (0.47%) case in the comparison group; no complications were observed in
these cases of colonic injury. Mortality following resections was identical at 7.89% for both
VLS and laparotomy. In cases involving suturing of colonic defects, mortality was 6.19% for
laparotomy and 5.95% for VLS. The complication rate following resections was 42.1% for
laparotomies and 36.84% for VLS procedures. In cases involving suturing, the complication
rate was 32.9% for laparotomy and 27.38% for VLS.

In patients wounded by expanding bullets, laparotomy is preferable over VLS, as this
category of patients showed a twofold increase in mortality with VLS compared to
laparotomy. This trend was observed both in colon resection procedures, where the mortality
rate was 6.25% with laparotomy versus 12.5% with VLS (p<0.01), and in suturing procedures,
where the mortality rate was 6.9% with laparotomy compared to 12.5% with VLS (p<0.01).

In cases of injury caused by non-expanding bullets, mortality following VLS
procedures was significantly lower than that after laparotomy. Specifically, for resections
performed via laparotomy, the mortality rate was 9.09%, compared to 4.54% with VLS
(p<0.01). For colon suturing procedures in this patient group, mortality with laparotomy was
5.8%, while with VLS it was only 1.92% (p<0.01). In the general cohort, the highest
complication rate (36.8%) was observed following VLS procedures, compared to 27.38% for
suturing (p<0.01). The proposed technique of endoscopic clipping for small gunshot defects
of the colon was applied in 18 (13.33%) patients in the main group and 3 (1.42%) in the
comparison group, with good clinical outcomes without complications.

The type of wounding projectile has a significant effect on the medical and social
consequences of gunshot injuries. In the main group, expanding bullets result in more severe
injuries that require longer hospitalization and reduce the likelihood of wounded personnel
returning to duty. Specifically, the average duration of treatment following VLS procedures
for injuries caused by non-expanding bullets was 23.16 bed-days, whereas for injuries caused
by expanding bullets it was 38 bed-days (p<0.01). In the control group, the return-to-duty rate
for those injured by non-expanding bullets was 62.2% (46 out of 74), while for those injured
by expanding bullets it was only 35.42% (17 out of 48) (p<0.01).

The type of surgical intervention also significantly affects the medical and social
outcomes of treatment. VLS procedures and primary suturing of the colon without stoma
formation show better results in terms of treatment duration and return to duty. Specifically,
stoma formation leads to a statistically significant increase in treatment duration: 44.41 bed-
days vs. 26.25 for resections, and 32.38 vs. 23.31 bed-days for suturing (p<0.01). At the same
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time, colon suturing demonstrates better return-to-duty rates compared to resections: 53.5%
vs. 39.5% (p<0.01).

The highest QoL indicators, both physical and psychological, are observed in patients
who underwent colon suturing without stoma formation across the entire follow-up period. VLS
procedures also show better QoL outcomes compared to laparotomies in the long term.

Stoma formation significantly affects the QoL. In terms of physical health, operations
without stoma formation show markedly better outcomes across all types of procedures and
time points. Six months after a VLS bowel resection, the physical health index was 35% in
patients with stomas compared to 43% in those without (p<0.05). While the impact of stoma
formation on psychological well-being is less pronounced, operations without stoma
formation still offer a slight advantage. Six months postoperatively, psychological health in
patients who underwent resection with stoma formation was 70%, compared to 78% in those
without a stoma. A similar trend is observed after primary suturing: the psychological health
index was 71% with a stoma versus 75% without.

The use of up-to-date magnetic instruments is an effective method for removing FBs
in abdominal gunshot wounds with colonic injury. Laparotomy proves to be a more effective
method of FB removal, particularly in cases with complex localization. Although less
effective, VLS procedures remain minimally invasive and can be an important factor in the
choice of surgical approach.

Laparotomy demonstrated a higher percentage of cases rated as “excellent” for FB
removal effectiveness: 63.8% compared to 54.4% with VLS (p<0.01), indicating its
superiority in FB extraction. VLS procedures received a higher percentage of “good” ratings:
24.1% versus 20.0%, likely reflecting the benefit of reduced invasiveness. The mean FB
removal time during laparotomy was significantly shorter at 1.5+0.9 minutes versus 3.7+1.8
minutes for VLS, a statistically significant difference (p<0.01), likely due to better access to
the abdominal cavity and the FB itself during laparotomy.

The rate of unretrieved FBs during VLS operations was higher (19.0%) compared to
laparotomy (7.6%) (p<0.01). This was attributed to limited visual field and reduced
instrument manoeuvrability during VLS, particularly in cases involving deeply embedded
FBs or fragments located near major vessels and critical anatomical structures.

CONCLUSIONS

The thesis presents a scientifically substantiated theoretical framework along with
experimental, clinical and practical solutions to the pressing issue of diagnosis and treatment
of abdominal gunshot wounds involving colonic injury, caused by expanding projectiles, in
the context of war in Ukraine. This is achieved through the development of new and the
improvement of existing techniques utilizing videolaparoscopic and endoscopic methods, as
well as magnetic instruments, at various levels of medical support.

1. Gunshot wounds to the abdomen involving colonic injury caused by modern
5.45%39 mm expanding bullets such as the “V-Max” type are observed in 39.02% of cases
during wartime conditions in Ukraine. These injuries are classified as class 2 in terms of
severity according to the BATLS scale in 30.37% of cases, with extra-abdominal localization
in 24.4%. Bullet fragmentation in the form of a “flower of death” with blind penetrating
abdominal wounds occurs in 95.6% of cases. Injuries affect more than three sections of the
colon in 5.97% of cases, with predominant damage to the sigmoid colon (25.93%), transverse
colon (25.19%), and hepatic flexure (22.96%). The most common destruction corresponds to
AAST grade 2 in 37.31% of cases, with Flint grade 2 peritoneal contamination in 45.93%,
and mesoperitoneal injury in 27.04%. These injuries are accompanied by associated intra-
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abdominal damage to internal organs in 54.8% of cases, complications in 40.74%, and a
mortality rate of 11.85%.

2. A comparative study of the terminal wound ballistics of the 5.45%39 mm “V-Max”
bullet with expanding properties versus the standard 5.45%39 mm “PS” (7N6M) bullet under
experimental conditions demonstrated the former’s higher velocity (1185+1.05 m/s), larger
entry wound dimensions (92+9 mm) with a stellate shape, radial tears, and everted wound
edges. The bullet created a blind-type wound channel and possessed significantly higher
specific kinetic energy (114.37£12.3 J/mm?; p<0.001 in all cases). The wound channel
exhibited a markedly larger affected tissue surface, with maximum linear dimensions of the
residual cavity measuring 82x57 mm (p<0.05). The formation of a “microexplosion” served
as an additional tissue-damaging factor. Bullet fragmentation was typical and contributed to
a more complex injury pattern in the colon, leading to complete wall destruction in 35% of
cases and multiple small injuries in 65%.

3. Numerical modeling and the recreated 3D model of tissue damage caused by
different types of 5.45%x39 mm bullets: “PS” (7N6M) and “V-Max” under experimental
conditions showed that the 5.45%39 mm “V-Max” bullet with expanding properties inflicts
significantly more destructive effects on the geometric model. This is evidenced by higher
pressure levels along the bullet channel: 1.5 MPa (15 atm) versus 0.8 MPa (8 atm) at the
center of the model, and 1.7 MPa (17 atm) versus 1.4 MPa (14 atm) at the channel cross-
section. The maximum diameter of the wound channel with the highest stress was 65 mm
compared to 35 mm, and the peak pressure at the entry wound reached 0.48 MPa (4.8 atm)
versus 0.35 MPa (3.5 atm), confirming the higher kinetic and destructive potential of the “V-
Max” bullet.

4.  Among combatants of the Armed Forces of Ukraine with a normosthenic body
type wearing body vests, the most vulnerable area is the anterior surface of the torso (71%).
In those with an asthenic body type, the lateral regions are more exposed (21%), while in
hypersthenic individuals, the posterior surface is the most vulnerable (25%). Regardless of
body type, when body armor is worn, the sigmoid and descending colon are the most
susceptible to injury (100%). The lowest variability and highest vulnerability are noted in the
lower half of the ascending colon in asthenic (80%) and hypersthenic (69%) individuals
(p<0.01). Overall, the colon is most vulnerable in individuals with an asthenic body type and
best protected in those with a hypersthenic build (p<0.01).

Gunshot wounds to the abdomen protected by body vests are most commonly localized
in the right upper (25.8%) and left lower (23.5%) abdominal quadrants. The sigmoid colon is
most frequently affected (21.4%), followed by the transverse colon (17.62%) and the hepatic
flexure (15.71%). The splenic flexure is the most protected segment, being injured in only
9.2% of cases. In cases of extra-abdominal localization of gunshot wounds involving the
colon (35%), the most vulnerable areas are the left lumbar region (21.1%) and the left lateral
surface of the thoracic cage (14%).

5. The developed and implemented diagnostic algorithm for abdominal gunshot
wounds with colonic injury at various levels of military medical care enabled early diagnosis
of such injuries in 50.0% of wounded personnel. It also allowed for rapid visualization and
magneto-detection of foreign bodies during laparotomy in 57.06% of cases and during
laparoscopic surgery in 42.9% of cases, demonstrating a corresponding specificity of 88.1%
and 74.1%, and a sensitivity of 100%. The algorithm provides clearly defined indications and
contraindications for its use.

6. The type of bullet projectile significantly affects the nature and structure of the
pathomorphological changes in the colon. In gunshot wounds caused by the expanding
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5.45x39 mm "V-Max" bullet, the destruction of the intestinal wall elements occurs over a
longer segment, accompanied by pronounced morphological alterations. These include
extensive hemorrhages in the lamina propria of the mucosa, submucosal layer, and serosal
membrane on the mesenteric edge of the colon, with massive hemorrhagic foci located more
than 20.0 cm. The hemorrhage volume index reached up to 1.4+0.02 units, affecting the full
thickness of the intestinal wall. These changes were significantly more pronounced not only
at the direct trajectory of the bullet but also at the sites impacted by its fragments.

7. The characteristic features of pathomorphological and histochemical changes in
the colon in patients with gunshot wounds include: the effect of the paracolic ballistic kinetic
impact resulting in the destruction of all anatomical structures of the intestinal wall, with the
greatest damage occurring to blood vessels. The kinetic force impacts the outer surface of the
intestine, where the mesentery, paracolic tissue, and peritoneum are damaged. In the spasmed
smooth myocytes, a marked hypertrophy of their nuclei is observed, which is a sign of a
Kinetic intracellular explosion caused by increased intracellular pressure. In addition, gunshot
wounds to the colon stimulate the exacerbation of chronic colon diseases, transforming them
into acute surgical conditions with the development of complications at the injury sites and
in areas where surgical interventions were performed. Histochemical evaluation of the R/B
coefficient values up to 1.0 indicates that an anastomosis is being performed within viable
colonic tissue and allows for the prediction of successful healing at the anastomotic site or the
site of injury repair. An R/B coefficient ranging from 0.99 to 1.47 indicates that the
anastomosis has been performed in an area of tissue at increased risk of non-viability, which
requires close and dynamic monitoring of the wounded patient. An R/B coefficient exceeding
1.47 signifies that the anastomosis has been performed in an area of clearly non-viable tissue.

Disruptions in protein metabolism in the intestinal wall lead to the activation of
carboxyl groups, which contribute to delayed repair and regeneration of damaged segments
of the colon. This results in impaired blood supply, mucosal necrosis, and poses a risk for
complications such as perforations and anastomotic failure.

8.  Within the war context in Ukraine, predictors that significantly affect the prognosis
and surgical tactics in wounded individuals with combat gunshot injuries to the colon include:
1) deserosation of the colon, which increases the mortality rate from 7.6% to 12.83%, the
complication rate from 29.9% to 48.5%, and the number of relaparotomies from 22.37% to
39.4% (p<0.05); 2) devascularization of the colon, which leads to an increase in the
complication rate from 32.5% to 50.7% and the number of relaparotomies from 23.6% to
44.4% (p<0.05); 3) the number of gunshot injuries to the colon, which increases both the
frequency and severity of complications, with a complication coefficient (CC) of 0.89 and a
coefficient of 0.95 for relaparotomies following complications. The approximation coefficient
(R?») for the complication rate and the volume of relaparotomies exceeded the critical
threshold.

9. The effectiveness of newly developed and implemented modern video
laparoscopic surgical interventions has been proven: marginal stapled resection of the colon
was performed in 4.4% of wounded patients, and endoscopic clipping of small gunshot
defects in 13.3%. At the level 2 of medical support, mesoperitoneal gunshot injury of the
colon caused by 5.45%x39 mm “V-Max” bullets with expanding properties was timely
diagnosed intraoperatively by fibroscopy in 6.06% of patients. Foreign bodies (bullets,
fragments) were diagnosed in 42.9% of cases during laparoscopy using magnetic instruments,
and were removed with an “excellent” effectiveness rating in 54.4% and “good” in 24.1% of
the cases.A total of 35.42% of the wounded were returned to duty. The average hospital stay
was 33.21 bed-days. Six months after surgery, QoL by psychological health was 71% in
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patients with a stoma and 78% without a stoma; physical health was 35% with a stoma and
43% without.

The specificity of the developed modern magnetic instrument for the detection of

foreign bodies in gunshot injuries to the colon during video laparoscopic and endoscopic
interventions was 74.1%, and the sensitivity was 100%.
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