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Pedepar/anoTamis:

1. Incepranifina po60Ta IpUCBSIYEHA NiABUILEHHIO €(PEeKTUBHOCTI JIiKyBaHHSI Malli€HTiB i3 BOTHENAJIbHUMU
IIOPAHEHHSIMU MSIKUX TKaHUH LIJIIXOM PO3POOKHU Ta BIIPOBAKEHHSI JIiIKYBaJIbHOI CTPATETii 3 BUKOPUCTAHHSIM
yspTpa3BykoBoi Hasirauii (Y3H), VAC-rtepanii, pororeparmii (PT), poTogunamiunoi Tepanii (PT) Ta npobioTnyHOi
3aco6iB (T13) i3 ypaxyBaHHSM poJii 6i0NJIiBKOYTBOPEHHS Y paHOBOMY ITpolieci. MeTa AOoCiIpKeHHS: ONTUMI3allis
pe3yJIbTaTiB XipypriyHOro JlikyBaHHSI XBOPHUX i3 BOTHENAJIbHUM IIOPAHEHHSIM M'SIKUX TKaHUH MIJIIXOM KOMIIJIEKCHOTO
3aCTOCYBaHHSI yJIbTpa3ByKoBoi Hasirauii, VAC-teparii, mpobiotnyHoi Teparmii, ¢pororepanii Ta porogruHamigyHoi
Teparlii 3 ypaxyBaHHSIM IPOLeCiB 6i0NIiBKOYyTBOPEHHS. 3aBaHHs nociinkeHHs: 1. Ha nincrasi peTpoCcneKTUBHOro
aHaJli3y BU3HAYUTU YMHHUKY, 110 BILINBAIOTb HA TPUBAJIICTh JIIKyBaHHS BOTHENAJIbHUX [IOPAHEHb M'IKUX TKAHMH Ta
PO3BUTOK YCKJIaZiHEHD. 2. B ekciepumeHTi in vitro ouinutu Brus 13, a6o OJIT, Ha popmyBaHHS Ta AECTPYKLIIO

6i0TTiBOK KJIiHIYHUX i30JIATiB, i iX MIKpOOHUX acoLjalii, 1110 € OCHOBHUMMU 30yIHUKaMU PaHOBOi iHekiii. 3.



OuinuTu eeKTUBHICTb 3acTOCYBaHHS Y3H y CKiafli KOMIIJIEKCHOI AiarHOCTUYHO-JIiKYBaJIbHOI TPOrpaMu IS
BUSIBJICHHS, nudepeHialii Ta MasoiHBa3MBHOTO BUAJIEHHS] PEHTTeHHEraTUBHUX i HehepOMAarHiTHUX CTOPOHHIX
Tin. 4. YTounuTy acnexty BrinBy 13 ta @JIT Ha nepebir panosoro npouecy. 5. Ha 0CHOBI NOPiBHSIBHOTO aHai3y
Pe3yJIbTaTiB JIiKyBaHHS OLiHUTHU €(DEKTHBHICTb Ta [I€PEBAry 3alpOIIOHOBAHOI iHAMBIAyani30BaHO] JIiKyBaJIbHO]
TakTUKU. O6’€KT NOCIiIKEHHS: BOTHEMNAJIbHI paHU M'SIKUX TKaHUH, IIEPe6ir paHOBOrO NpoLecy, IMHAMiKa MiKpOOHO]
IleKOHTaMiHallii Ta 3aroeHHs paH. [[pegMeT mocimkeHHs: TMHaMiKa MiKpOOHOI IeKOHTaMiHallii, Tpoiecu
6i0M1iBKOYyTBOPEHHS! Ta Nepebir penapaTUBHUX IIPOLIECIB y PaHi IPU 3aCTOCYBAaHHI Cy4aCHUX KOMOIHOBAaHUX
JIiKyBaJIbHUX TEXHOJIOTi! B €KCIIEPUMEHTAJIbHUX (in vitro) Ta KiIiHiYHUX yMOBax. MeToy OOCTiIKEHHS: KJIiHi4YHi,
J1abopatopHi (MikpobiosoriyHe, iMyHOJIOTiUHE), IHCTpyMEHTasIbHi (YIbTPa3ByKOBa AiarHOCTUKA, Joreporpadis,
peHTreHorpadis, criipasbHa KOMITIOTepHa Tomorpadis), KJIiHiKo-MaTeMaTU4Hi, CTaTUCTAYHI. B ekcriepumeHTi in
vitro, ®IT a6o I13 (Bacillus spp.) 3a6e3neuyioTs JOCTOBipHE NpUrHidYeHHSI GOPMyBaHHSI 6i0IIIBOK OCHOBHUX

30y HUKIB paHOBOi iHekuii. Haib6inpm Bupaxenuil edgekr I13 BingHadeHo mopo S. aureus Ta E. coli, s akux
ONTHUYHA IIiNbHICTb 6i0NIiBOK 3HMXyBanacs 1o 0,135-0,145 ox, Toxi sk nicas GIT craHoBumna 6au3bko 0,195-0,201
oJ1. BctaHOB/IEHO €(EKTUBHICTb 3aIIPOIIOHOBAHUX METOIiB TaKOX 100 K. pneumoniae, P. aeruginosa, A. baumannii
Ta MIKpOOHUX acouianii. [loBegeno edpextusHicTs Y3H npu miarHOCTHUI CIIiMKX BOTHENAJbHUX PaH. UyTIUBICTh
MeToqy ctaHoBuia 95,1%, crienudivHicTs — 88,1%, IporHoCTHYHA LiHHICTh IIO3UTUBHOIO pe3yibTaTy — 95,4%.
BacrocyBanHg QT ta OJIT cripusie akTUBallii MEXaHi3MiB BPOJKEHOTO iMyHiTeTy. Y NallieHTiB OCHOBHOI rpynu
(parouuTapHe YMCIIO LOCTOBIPHO 3pocTano 3 2,49+0,25 no 4,43+0,15 (p<0,05), a iHIeKC 3aBepLUIEHOro (ParoLruTo3y —
3 0,84+0,11 1o 1,08+0,13. ITinTBEpAXKEHO, 110 JOKaNbHE 3acTocyBaHHs [13 (Bacillus spp.) 3a6e3nedye KOHTPOIbOBAHY
KOJIOHIi3allil0 paHU, 3HUKEHHSI MiKpOOHOr0O HaBaHTaKe€HHSI Ta IPUTHIYeHHs 6iomliBKoyTBOpeHHs!. [IIBuaKicTh
3aroeHHs paH Ha 10-12 o6y craHoBuna 4,72+0,63 npotu 2,42+0,77 y rpyni nopisHsHHA (p<0,01). BinpaneHni
PpE3yJbTaTU NiATBEPANIIY IIEPEBArK 3aIIPOIIOHOBAHOTO MiAX01Y: IOBHE 3aTOEHHS PaH NOCATHYTO y 93,2% nauieHTiB
OCHOBHOI rpymnu npotu 76,9% y rpyni nopisusHHS (p<0,05), npu 3HIDKEeHH] YacToTy peunnusy iHdekuii (4,5% nportu
15,4%), xpoHiyHoTroO 3ananeHHs (6,8% nporu 17,9%), NoBTOpHUX rocriranisauii (6,8% npotu 20,5%) Ta onepaTuBHUX
BTpYy4aHsb (6,8% npotu 17,9%). Uepes 12 micsauis BindHayeHo Kpaui pyHKUioHaNbHI pe3yabTat (DASH - 17,9+4,2
nportu 30,6+7,9 6ana; LEFS - 67,9+6,5 npotu 52,4+7,5 6ana; p<0,05), MeHIIly 4aCTOTy XPOHIYHOTO 60JIbOBOTO
cunppomy (11,3% npotu 30,7%) Ta BULMi piBeHb IOBepHEHHs 10 npodeciiinoi gisimbHOCTI (77,3% npotu 51,3%).
[Toka3HUKU KOCTi XXUTTS 32 SF-36 Tako>X 6y/11 JOCTOBIpPHO KpalllMMU B OCHOBHIM rpymi (p<0,05). OTpumaHi
Pe3yJIbTaTU CBiT4aTh NPO €(EKTUBHICTh KOMIIEKCHOTO aJITOPUTMY JIiIKyBaHHS 1O/0 NOKPAlleHHS KIiHIYHUX,

dyHKIIOHATBHUX Ta peabdiyliTaliliHuX Pe3yIbTaTiB y Malli€HTiB i3 BOrHeNaJbHUMU [I0PAaHEHHSIMU M'SIKUX TKaHWH.

2. The dissertation is devoted to improving the effectiveness of treatment of patients with gunshot soft tissue
injuries through the development and implementation of a comprehensive therapeutic strategy incorporating
ultrasound-guided navigation (USN), VAC-therapy, phototherapy (PT), photodynamic therapy (PDT), probiotic
agents (PA), taking into account the role of biofilm formation in the wound healing process. The aim of the study
was to optimize the outcomes of surgical treatment of patients with gunshot soft tissue injuries through the
integrated application of ultrasound-guided navigation, VAC-therapy, probiotic therapy, phototherapy, and
photodynamic therapy, with consideration of biofilm formation processes. Objectives of the study: 1. To identify
factors influencing treatment duration and complication rates in patients with gunshot soft tissue injuries based
on retrospective analysis. 2. To evaluate, in vitro, the effects of PA and PDT on biofilm formation and disruption in
major wound pathogens and their microbial associations. 3. To assess the effectiveness of USN for the detection
and minimally invasive removal of radiolucent and non-ferromagnetic foreign bodies. 4. To investigate the effects
of PA and PDT on the wound healing process. 5. To evaluate the effectiveness of the proposed individualized
treatment strategy through comparative analysis of clinical outcomes. Object of the study: gunshot soft tissue
wounds, the course of the wound healing process, and the dynamics of microbial decontamination and wound
healing. Subject of the study: the dynamics of microbial decontamination, biofilm formation, and reparative
processes in wounds during the application of modern combined treatment modalities under experimental (in
vitro) and clinical conditions. Research methods: clinical, laboratory (microbiological and immunological),
instrumental (ultrasonography, Doppler ultrasonography, radiography, and spiral computed tomography), clinical-



mathematical, and statistical methods. In the in vitro study, PDT and PA (Bacillus spp.) significantly inhibited
biofilm formation by the major wound pathogens. The most pronounced antibiofilm effect of PA was observed
against S. aureus and E. coli, with biofilm optical density decreasing to 0.135-0.145, compared with 0.195-0.201
following PDT. The proposed approaches were also effective against K. pneumoniae, P. aeruginosa, A. baumannii,
and mixed microbial communities. The effectiveness of USN in the management of blind gunshot wounds was
demonstrated, with a sensitivity of 95.1%, specificity of 88.1%, and positive predictive value of 95.4%. The
application of PT and PDT promoted activation of innate immune mechanisms. In the main group, the phagocytic
index significantly increased from 2.49+0.25 to 4.43+0.15 (p<0.05), while the completed phagocytosis index
increased from 0.84+0.11 to 1.08+0.13. Local application of PA (Bacillus spp.) was shown to provide controlled
wound colonization, reduce microbial burden, and inhibit biofilm formation. The wound healing rate on days 10-12
was significantly higher in the main group than in the comparison group (4.72+0.63 vs. 2.42+0.77; p<0.01). Long-
term outcomes confirmed the advantages of the proposed approach. Complete wound healing was achieved in
93.2% of patients in the main group compared with 76.9% in the comparison group (p<0.05), accompanied by
lower rates of infection recurrence (4.5% vs. 15.4%), chronic inflammation (6.8% vs. 17.9%), rehospitalization (6.8%
vs. 20.5%), and repeat surgical interventions (6.8% vs. 17.9%). At 12 months, patients in the main group
demonstrated superior functional outcomes (DASH: 17.9+4.2 vs. 30.6+7.9; LEFS: 67.9+6.5 vs. 52.4+7.5; p<0.05), a
lower incidence of chronic pain syndrome (11.3% vs. 30.7%), and a higher rate of return to professional activity
(77.3% vs. 51.3%). Quality-of-life indicators assessed using the SF-36 questionnaire were also significantly better in
the main group (p<0.05). The obtained results demonstrate the effectiveness of the proposed comprehensive
treatment algorithm in improving clinical, functional, and rehabilitation outcomes in patients with gunshot soft

tissue injuries.
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