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1. OnikoBa TpaBMa € OJIHi€I0 3 HAWIOMMPEHIINX i OTHOYACHO HAaWCKIaAHIMMX (OPM TPaBMYBaHH4, 10 [IOTPeOye
BHCOKOKBaJTi(PiKOBAHOTO MifX0AY y AiarHOCTHLi Ta JIiKyBaHHi, e KII0UOBUM aCIIeKTOM yCHIITHOTO 3aBEPIIeHHS
JIiKyBaHHS € nudepenliialis HeKPOTU30BaHUX TKAHUH Bifl XKUTTE3ATHUX JJ151 KOPEKTHOTO BUGOPY XipypriyHoi
TaKTUKU. Y paHIOMi30BaHUI CIOCI6 Y JOCTiIpKeHHs 3a1y4eHo 151 xBopuii 3 paHamu OMikoBoro renesy. Cepep,
0OCTEXXEHUX MepeBaKaIn YOJIOBIKY Npale3aaTHOro Biky (59,4 %), IepeBaskKHO CEpeHbOTO Ta 3PisIoro BiKy.
OCHOBHOI0 [TPUYMHOIO TPaBM OyB KOHTAKT i3 mosym’sim (47,0 %). ¥ 39,7 % nanieHTiB mioma ypakeHHs
nepesuiysasna 20 % 3arajbHOI IOBEPXHi Tijla, 3 JI0Kasli3aljielo paH NepeBasKHO Ha PYHKIIOHAJIbBHO BaKJIMBUX i
BUJVMMUX JiJISTHKax — KACTSIX Ta,/ab0 nepenmivysx (27,6 %), rominkax ta/abo cronax (22,7 %). Ycix xBopux 6yJs10
0OCTEXXEHO BiJMOBIIHO [0 aKTyaJbHUX KJIIHIYHMX IIPOTOKOJIB Ta CTaHIAPTy MeIN4HOI fonomoru «Omnikn» (Hakas
MinictepcTBa oxopoHnu 3710poB’a Ykpainu Big 09.10.2023 N 1767). [JonaTkoBo, Iif, Yac OLiHKY JIOKAJIbHOTO CTaTyCy



6yJ10 3pobseHo TpanuuiliHe GpoTo paHH, a TAKOXK AOIATKOBO TepModoTorpadiio 3a JOMOMOro0 6€3KOHTAKTHOTO
tepmomeTpa FLIR One, ski B nopanpiomMy aHasnizyBanucs. Po3po6eHo nmporpamHe 3abe3nedeHHs «AHasizaTtop
paH» 1J1s1 u1MPpoBoi NIaHIMeTPUYHOI ByJIbHEpOMeTpii. ATipobaliist mporpamu MpoBeieHa Ha 23 nallieHTax i3 pisHuMU
BYJIAMU PaH 3 BU3HAYEHHSIM IO, IEPUMETPY, JOBXKUHMY, IIMPUHU Ta pajiycy ypakeHHs. [IopiBHSIHHS Lu(pPOBUX
JAHVX i3 KJIIHIYHUMU CIIOCTEPEKEHHSIMU [10KA3aJI0 BUCOKY TOYHICTh: muprHa — 98,96+1,28%, nosxuHa —
99,43+0,79%, paziyc - 99,61+0,65%, nepumetp - 98,96+1,19%, nmomwa — 99,52+0,67%. [1J151 KOMILJIEKCHOTO aHali3y
OIiKy € HEOOXiAHICTb OLiHKY ITIMOMHY PaHU, TOMY 0yJIO IIPOBEAEHO aHajli3 CyYaCHUX METOJIUK Ta BUSIBJIEHO, 110
Tepmorpadis € Hail6inbIlll YyTIUBOIO Ta BOJHOYAC MTPOCTOIO i TOCTYITHOIO METONMKOI0. [JOCTiI>KEHHS 3 TOPTAaTUBHUM
npuctpoeM FLIR One 1okasaso Kopesslio TeMIIepaTypHUX Pi3HULb i3 IIMOMHOIO OINiKY i BU3HAYMB KOHKPETHI
3HAUEHHS TEMIlepaTypH JJ1s1 IOBEPXHEBOT'O Ta IJIMOOKOro OMiKy: TeMIlIepaTypa 340POBoi IKipy cTaHoBuaa 34,7°C
(34,4-35,1°C), noBepxnesoro omiky - 35,8°C (35,5-36,2°C), rmu6okoro omiky - 32,4°C (32,0-32,8°C), pizHuus
TeMIIepaTyp MiX 3[J0POBOIO IIKIPOIO Ta TOBepxHeBUM omikom ckiana 1,1°C (0,7-1,5°C), MixX 300pOBOI0O LIKipOIO Ta
rJIM60KuM orikoM - 2,3°C (2,2-2,4°C), a MixX 11oBepxHeBUM i rimubokum omikamu - 3,4°C (3,0-3,8°C). Kombinariis

11 POBOI IJIaHIMETPUYHOI ByJIbHEPOMETPIi Ta Tepmorpadii 3abe3nedye 06’eKTMBHE BU3HAUEHHS IJIONIi Ta IIMOMHA
YPaKeHHS, MiABUILY€E TOUHICTh AiarHOCTUKU. Ha HacTymHOMY eTari JoCiIKeHHS TPOBeIeHO 00’ eKTUBI3aLIi0
KJTiHIYHUX O3HAK [VIMOWHY OMiKOBUX PaH 4yepes ix 3ictaBneHHs 3 TepmorpadivHumu nanumu. ROC-aHasti3 nokasas,
1110 TeMIIepaTyPHi NapaMeTpu MaloTh HalBUIY AiarHoCTU4YHY iHpopmaTtusHicTs (AUC = 0,94-0,99), Tozi sk ceper,
KJIiHIYHUX MapKepiB HalbiblI IPOTHOCTUYHO 3HaYyuM O6yB KanissipHuil pedin (AUC = 0,81), a kosiip panu i
XapakTep MyXUpiB Mald MEHIIY YYTJIMBICTb, ajl€ 3aJIMIIAI0ThCSI KOPUCHUMMU JI0JATKOBUMU KpUTEPissMU. Ha oCHOBI
OTPUMAaHUX JAHUX PO3PO6IEHO KOMILJIEKCHY MOZEJIb OL[iHKY IJIMOUHU OIiKOBUX YPaXkeHb, 110 TIO€AHYE KIiHiYHi
03HaKH, UU(POBY MJIaHIMeTPilo Ta TepMmorpagiio 3 aIropuTMaMy MalIMHHOTO HaByaHHA. Random Forest rnokasas
HaWBUINY CTa6iNBbHICTb Ta TOUHICTB (Accuracy = 96,8%, F1-score = 0,97) i 103BO/IMB aBTOMAaTUYHO BU3HAYATU
HaJIeXKHOCT] OMIKY 10 TIOBEPXHEBOI0 260 IIIMO0KOT0 KJIAaCy, & TAKOXK OLiHIOBATY BasKJIMBICTh OKPEMUX O3HAK
(miHiMasIbHA Ta MaKCHMaJIbHA TEMIIEPATYPA, Yac KalijsipHOro pediny). € MOXKIUBICTD iHTerpalii Mmoaesni y
[Iporpamy «AHasizaTop paH», 0 JACTh MOXKJIMBICTh aBTOMAaTU30BAaHO aHaJi3yBaTy TepMorpagivHi naHi. ¥ mexax
IOCJIiIKeHHS] OOIPYHTOBAaHO BUKOPUCTAaHHS TAHT€HLiaJIbHOTO BUCIY€HHS 3 OJHOYACHOIO ayTOAEPMaTOIIACTUKOIO,
IIOTIOBHEHOTO I[P POBOIO IIIaHIMETPielo Ta TepMmorpadiero 1151 06'€KTUBHOI OLiHKY IIJIOIi Ta IIMOUHU OITIKOBOTO
ypaxeHHs1. [Iporpama «AHani3aTop paH» [03BOJIslJIa TOYHO BU3HAYaTU MEXi HEKPOTMYHMX JiJISIHOK, a TepMorpadis
(FLIR One) nipBuiyBasa TOYHICTb OLiHKY XKATTE30ATHOCTI TKAHMH, MiHIMi3yI04/ PU3UK 3aJIMIIKOBOTO HEKPO3Y Ta
HAJIMIIKOBOI pe3dekuii. KuiHiuHi pe3ynbpraTtu nigTeepauiy epeKTUBHICT METOIMKY y 52 rauieHTiB. JJocainHa rpymna
II€MOHCTpYBaJjla CyTTEBi NOKPALEHHS ITOPiBHAHO 3 KOHTPOJIbHOIO 1040 TPUBAJIOCTI rocmiTasisarii, KiJIbKOCTi
OIl€paTUBHUX BTPYYaHb i 3arajlbHUX 3HEOOJIIOBAHb, YUCJIi IEPEB’SI30K, a TAKOXX TPUBAJIOCTI eNiTei3alii paH, 4acTOTH
iHpekUiiHMX Ta HeiHPeKUiHUX yCKIaJHeHb Ta TOTPe6i y BTOPUHHUX PEKOHCTPYKTUBHUX BTpy4YaHHsIX. [loeqHaHe
3acTocyBaHHs Tepmorpadii Ta 11dpoBoi My1aHiMeTpii 03BOJIsI€ MiHIMI3yBaTU BUAJIEHHS 3[J0POBUX TKaHMH,
NOKpaIIUTU PYHKIIOHATBHUH i KOCMETUYHUIN pe3ysbTaT, SMEHIIUTH MicIs0IepalliiiHi YCKIaJHEeHHS, CKODOTUTH
nepe6GyBaHHS y CTallioHAPi Ta 3HU3UTH NOTPeOy y MOBTOPHUX Olepalisx. Pe3ynbraTty BOCHimKeHHs MiATBEPAXKYIOTh
[IPaKTUYHY e(EeKTUBHICTh MiIXOy Ta CTBOPIOIOTh OCHOBY JJIs1 YIOCKOHAJIEHHS CTaHIAPTiB KOMOYCTiOI0Ti9HO1

IIOTIOMOTH.

2. Burn injury is one of the most prevalent and clinically complex forms of trauma, requiring a highly specialized
diagnostic and therapeutic approach. A key determinant of successful treatment is the accurate differentiation
between necrotic and viable tissues, which directly influences the choice of surgical strategy. A total of 151 patients
with burn-related wounds were randomly enrolled in the study. The cohort was predominantly composed of
working-age males (59.4%), mainly middle-aged and mature adults. Flame exposure was the leading mechanism of
injury (47.0%). In 39.7% of patients, the affected area exceeded 20% of the total body surface area. Burns were
most commonly localized to functionally significant and visually exposed regions, including the hands and /or
forearms (27.6%) and the lower legs and /or feet (22.7%). All patients were evaluated in accordance with current
clinical protocols and the National Standard of Medical Care “Burns” (Order of the Ministry of Health of Ukraine
No. 1767, dated October 9, 2023). Local wound assessment included standard digital photography and



thermographic imaging using a non-contact FLIR One infrared camera, followed by data analysis. A dedicated
software application, “Wound Analyzer,” was developed for digital planimetric vulnerometry. The software was
validated in 23 patients with various wound types and enabled precise measurement of wound area, perimeter,
length, width, and radius. Comparison with clinical measurements demonstrated high accuracy: width - 98.96 +
1.28%, length - 99.43 + 0.79%, radius - 99.61 + 0.65%, perimeter — 98.96 + 1.19%, and area - 99.52 + 0.67%. Accurate
assessment of burn depth is essential for treatment planning. Analysis of modern diagnostic methods identified
thermography as the most sensitive, while also simple and accessible, technique. Thermographic evaluation using
the FLIR One device revealed a strong correlation between skin temperature gradients and burn depth. The mean
temperature of intact skin was 34.7 °C (34.4-35.1 °C), superficial burns demonstrated higher temperatures at 35.8
°C (35.5-36.2 °C), while deep burns showed significantly lower temperatures at 32.4 °C (32.0-32.8 °C). Temperature
differences between intact skin and superficial burns averaged 1.1 °C, between intact skin and deep burns 2.3 °C,
and between superficial and deep burns 3.4 °C. The combined application of digital planimetry and thermography
enabled objective evaluation of burn extent and depth, significantly improving diagnostic accuracy. Clinical
indicators of burn depth were subsequently correlated with thermographic parameters. ROC analysis
demonstrated that temperature-based metrics had the highest diagnostic performance (AUC = 0.94-0.99). Among
clinical signs, capillary refill time showed the greatest prognostic value (AUC = 0.81), while wound color and blister
morphology remained useful supplementary criteria. Based on these findings, a comprehensive burn depth
assessment model integrating clinical data, digital planimetry, thermography, and machine learning algorithms was
developed. The Random Forest classifier demonstrated the highest stability and predictive accuracy (Accuracy =
96.8%, F1-score = 0.97), enabling automated classification of burns into superficial and deep categories and
assessment of feature importance, particularly temperature parameters and capillary refill time. The model is
suitable for integration into the “Wound Analyzer” software. The study substantiated the use of tangential excision
combined with immediate split-thickness skin autografting, supported by digital planimetry and thermography for
objective intraoperative assessment. The proposed approach allowed precise delineation of necrotic tissue
margins, improved evaluation of tissue viability, and minimized the risk of residual necrosis and excessive excision.
Clinical outcomes in 52 patients confirmed the effectiveness of the proposed methodology, demonstrating
improvements in hospital stay duration, number of surgical interventions, frequency of dressing changes, time to
epithelialization, complication rates, and the need for secondary reconstructive procedures. The combined use of
thermography and digital planimetry enables maximal preservation of viable tissues, improved functional and
cosmetic outcomes, and optimization of burn care standards
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