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2. Surgical Treatment of Wounded Patients with Gunshot Fractures of Long Bones in Combat Combined
Thermomechanical Trauma.

Pedepar:

1. Inceprauiiine gocuimkeHHs Irops [1anig npucBsyeHe akTyasbHil IpobJeMi BiliCbKOBOI Xipyprii —
YIOCKOHJIEHHIO XipypriYHOrO JIiKyBaHHS IOPAHEHUX 3 BOTHEMNAJIbHUMU [I€PEJIOMaMU JOBIUX KiCTOK ITpY 60MOBIN
KoMb6iHOBaHi1 TepmomMexaHiuHiit TpaBmi (BKTMT). Po6oTa 6ysia BUKOHaHa B yMOBax 30pOIHOi arpecii npotu
YkpaiHy, 3 ypaxyBaHHSIM KJIiHIYHOTO OCBiAYy JliKyBaHHS opaHeHux mig yac ATO, OOC (2014-2021) ta
[IOBHOMACHITa0HOI BiliHM (2022-2023), mo nigxkpecsoe ii NpakTU4Hy 3HAYUMICTb. Y JOCJIIKEHHI B3I y4acTh 178
BiliCbKOBOCITYX0O0BLIiB BikOM Bif, 18 1o 59 pokis. [1anjieHTiB 6ys10 po3MoAisieHo Ha [1Bi OCHOBHI KJIiHIUHI rpymnu:
OCHOBHY (91 nopaHeHuil) Ta nopiBHsIbHY (87 nopaHeHux). Kpim Toro, chopmoBaHa goparkosa rpymna 3 159 ocib 3
MOHO(]aKTOPHUMU TPaBMaMU (MEXaHIYHMMHU YU TEPMiYHMMHU) OJ1s1 IOPiBHSJIBHOTO aHAJli3y NEPebiry noegHaHo1
TPaBMH 3 i307IbOBAHMMU YPOKEHHSIMU. ['0JI0BHOIO BiIMiHHICTIO JIiKyBaHHS B OCHOBHIl1 IpyIli 6yJ10 BUKOPUCTAHHS

IvdepeHLifoBaHOI XipypriYHoi TaKTHKY, 110 BpaX0OByBajla TSDKKICTb yIIKOIKeHb 3a mKanow AATS-CCTMT



(Admission Trauma Scale - Combat Combined Thermo Mechanical Trauma), a Takox 3a nokasHukamu pH-meTpii,
TepMOMETPii OIiKOBUX paH i nepdysiriHoro inpexcy (I11). Y nopiBHAMBHIN rpymi 3acTOCOBYBaIM TpaguLiliHi Migxonu
0e3 ypaxyBaHHsI iHIMBilyaJIbHOTO CTYII€HS TSDKKOCT] TpaBMU. Y paMKax TaKTUKU «damage control», 3a1€>KHO Bif
TspKKocTi BKTMT, nauienTiB knacugikyBaayu Ha TpU KaTeropii: HETSDKKI, TSDKKI Ta BKpal TSDKKi TpaBMU. Y HepILii
rpyImi MpOBOAMUIN OBHOLiHHE ON€paTUBHE BTPYYAHHS, Y APYTiil — OOMEXXeHy XipypriuyHy JOIOMOTY, y TPeTiil —
Jianie JXUTTEBO HEOOXiHI 3axoau, CIIPSIMOBaHI Ha cTabinizaliiio ctany. lle 103B0INII0 3HU3UTH KiJIbKICTb aMITyTalliit
317,2% 10 8,8% Ta BIBivi 3611bIINUTU KiJIbKICTh PEKOHCTPYKTHMBHUX OIepalliil i3 BilHOBJIEHHS] KPOBOIIOCTAYaHHSI.
[NTokasHuK nep@ysiHOro iHAEKCy BUSBUBCS BUCOKOYYTIMBUM i crien(PiYHUM KPUTEPIEM TSDKKOCTI TPaBMU
(TounicTtb - 91,2%, uyTnuBicTh — 83,1%, cnenudiunicts — 90,2%). Moro kopensuis 3i mkanowo AATS-CCTMT
I03BOJIMIIA €(PEKTUBHO 37iMICHIOBATY MeIUYHE COPTYBaHHS Ta BU3HAYaTHU ONTHMMaJIbHUI 00CST XipypriuHoro
BTPY4aHH:. BaXXJIMBOIO YaCTMHOIO POOOTH CTAI0 BUBYEHHS CUHIIPOMY B3aEMHOTO OOTSDKEHHSI, SIKUI PO3BUBABCS
IIPY TSDKKUX IO€IHAHUX YIIKOIKEHHSIX 1 CYIIPOBOIPKYBABCS TSLKKMMY MOPYIIEHHSIMUA TOMEOCTA3y: riloBOJIEMIEIO,
TKaHUHHOIO TiIOKCi€l0, N0JIiopraHHo0 HepocTaTHicTo. [TokazHuku [11 Ta SpOn 6ysiy 3HaYHO HIKYMMU Y 3ari0/INX
IMaLi€HTIB, 10 CBiYUIIO PO IPOTHOCTUYHY 3HAYMMICTD LIMX [TapaMeTpiB. Y JIiKyBaHHI BAKOPUCTOBYBJIACA Cy4aCHi
XipypriuHi MeToauKY: 1epMabpasis, TAHT€HLiNHA HEKPEKTOMisl, CAHTETUYHi i1 610J10T14Hi IOKPUTTS, BaKyyMHa
Teparis, yJbTPa3ByKOBa KaBiTallis, ipuraliiHo-KUCHeBa Teparlis, a TAKO>K METOAM KOHBEPCii 0CTEOCUHTE3y
(Masquelet, Ilizarov, BIOC). BukopucTaHHs «peKOHCTPYKTUBHOI APabUHU» JO3BOJIUIO CKOPOTUTU TEPMiHU
3aroeHHs KOMOiHOBaHMX paH 3 81,9 1o 62,3 nHiB. 3aBagKku nudepeHiioBaHOMY MigX0Ay TEPMiH KOHCOJiaanii
yJIaMKiB 3MeHINBCS Ha 21 106y, YacToTa rHiHUX yCKIagHeHb 3HU3Uach 10 11,8% (nporu 27,6% y rpymni
IIOPiBHSIHHS), 2 YacTKa J00pux PYHKLIOHATIbHUX Pe3yJbTaTiB 3pocia 1o 63,2% (npotu 25,9%). JleTanbHicTb
3MeHImach yasiui — 3 33,3% 1o 16,5%. [IpakTuyHe 3HaYeHHS AucepTallii MiATBepIKy€eThCsl BIPOBAIPKEHHSIM
PEe3yJIbTaTIB y KJIiHIYHY IPaKTUKy MPOBiIHUX BiliCbKOBO-MEINYHUX 3aKjakiB YKkpainu (Kuis, JIbBiB, JIHINpo,
3anopixoks, [prine). Po3pobsieHi pekoMeHalii BAKOPUCTOBYIOThCS Y MiATOTOBIi BiiCbKOBUX JlikapiB YBMA, a Takox
y JIbBIBCbKOMY HalliOHaJIbLHOMY MEIUYHOMY YHiBEpCUTETI. TaKnuM YMHOM, IIPOBEIEHE NOCIIiIPKEHHS 103BOJINIIO
cpopMyBaTH HAYKOBO OOI'PYHTOBaHY, €(PEKTUBHY, IPAKTUYHO OPi€HTOBAHY CUCTEMY JIiKYBaHHS TSKKUX [TOPaHEHb
KiHUiBok ipu BKTMT, sika 3a6e3nedye 3MeHIeHHs iHBaJlifHOCTI, TIOKpalleHHs pe3y/bTaTiB JiKyBaHHS, Ta

BiZJITOBiZJa€ BUMOTaM Cy4aCHOI BiliICbKOBOi MEIMIIMHU B YMOBaXx BillHMU.

2. The dissertation research by Ihor Palii is dedicated to an urgent issue in military surgery — improving the
surgical treatment of wounded servicemen with gunshot fractures of long bones in cases of combat combined
thermomechanical trauma (CCTMT). The study was conducted within the context of the ongoing armed conflict in
Ukraine, taking into account clinical experience gained during the Anti-Terrorist Operation (ATO), Joint Forces
Operation (JFO) from 2014 to 2021, and the full-scale invasion (2022-2023), highlighting its practical significance.
The study involved 178 servicemen aged 18 to 59, who were divided into two main clinical groups: a main group (91
patients) and a comparison group (87 patients). An additional group of 159 individuals with monofactorial injuries
(either mechanical or thermal) was also included to analyze the differences between combined and isolated
injuries. The main group's treatment was based on a differentiated surgical approach, tailored according to trauma
severity assessed using the AATS-CCTMT (Admission Trauma Scale - Combat Combined Thermo Mechanical
Trauma), pH-metry, burn wound thermometry, and perfusion index (PI). In contrast, the comparison group
received traditional treatment without consideration of trauma severity. According to the principles of damage
control surgery, patients were stratified into three categories: non-severe, severe, and extremely severe trauma.
Full surgical treatment was applied for non-severe cases, limited intervention for severe ones, and minimal life-
saving procedures for extremely severe injuries. This approach reduced the primary amputation rate from 17.2% to
8.8% and nearly doubled the rate of limb revascularization surgeries. The perfusion index proved to be a highly
sensitive and specific indicator of trauma severity (accuracy - 91.2%, sensitivity - 83.1%, specificity - 90.2%) and
showed strong correlation with the AdTS-CCTMT scale, enabling effective triage and surgical planning. A crucial
part of the study involved analysis of the mutual aggravation syndrome, which developed in cases of severe
combined injuries. This syndrome was associated with deep hypovolemia, tissue hypoxia, and multi-organ failure.
Significantly lower PI and SpOu levels were observed in deceased patients, confirming the prognostic value of these



parameters. The treatment utilized modern surgical techniques such as dermabrasion, tangential necrectomy,
synthetic and biological wound coverings, vacuum-assisted closure (VAC), ultrasonic cavitation, irrigation-oxygen
therapy, and osteosynthesis conversion techniques (Masquelet, Ilizarov, BIOS). The “reconstructive ladder”
approach reduced combined wound healing time from 81.9 to 62.3 days. This comprehensive strategy shortened
the fracture consolidation period by 21 days, decreased the rate of purulent complications to 11.8% (compared to
27.6% in the control group), and improved functional outcomes, with 63.2% of patients achieving good results
(versus 25.9%). Mortality dropped by half — from 33.3% to 16.5%. The practical significance of this research is
demonstrated by the successful implementation of its results in leading military medical institutions across
Ukraine (Kyiv, Lviv, Dnipro, Zaporizhzhia, Irpin). The developed clinical guidelines are used in training military
doctors at the Ukrainian Military Medical Academy and Danylo Halytsky Lviv National Medical University. Thus,
this research led to the creation of a scientifically sound, practically oriented system for the treatment of complex
extremity injuries in CCTMT. It reduces disability, improves treatment outcomes, and meets the modern
requirements of military medicine during wartime.
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