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Llenb: pa3paboTka BbICOKOIEKTUBHOM LIKabl NPOrHO3MPOBAHUA NeTabHbIX UCX0A08 (/11) B OCTPOM Nepuoae TAXENOIN coueTaHHoM Tpasmbl (TCT).
Matepuan u metoapl: aHaIM3MPOBaHbI AaHHble 0 3186 6onbHbIX ¢ TCT B Bo3pacTe oT 18 fo 74 roga. MyKuuH 6bi10 2432 (76,3%), KeHWmMH — 754
(23,7%). Bo3spact 6onbHbIx: 18-44 net—2290 (71,9%), 45-59 net — 638 (20,0%), 60-74 net — 258 (8,1%). B 3aBMCMMOCTH OT TAaKTUKMN AUATHOCTUKU U Ne-
yeHus 6osbHble ¢ TCT 6bAM pasgaeneHsbl Ha ABe rPynMbl: OCHOBHasA rpynna — 1669 (52,4%) 60/1bHbIX, B 41MAarHOCTUKE M IEYEHUU KOTOPbIX MPUMEHANNCH
ONTUMMU3MPOBAHHbIE NOAXO0Abl Ha OCHOBE NPOrHO3MPOBaHWUA BEPOATHOCTM pa3BnTuaA JIN; KoHTpoabHas rpynna — 1517 (47,6%) 60nbHbIX, 4MAarHOCTMKA
1 IeYeHMe KOTOPbIX MPOBOAUUCH C MOMOLLBIO TPAAMLMOHHBIX NOAXOA0B. JeTasbHble UCXOAbl OTMeYeHbl B 514 (16,1%) caydasx. ®akTopsl pucka (OP)
N onpepenanvcb NyTéM cpaBHEHMA YaCTOTbl MPU3HAKA CPeAM NeTabHbIX U HeNeTaNbHbIX UCXOA0B.

Pe3ynbTaThl: yCTaHOB/IEHA CTAaTUCTUYECKAA 3HAYMMOCTb BEPOATHOCTM pa3suTus JIN TCT oT BozpacTa 60/1bHbIX, HAaAW4MA cyb- 1 LEKOMMNEHCUPOBAHHbIX
bopm comaTnueckmx 3aboneBaHwii, BUAA TPaBMaTU3Ma, IOKaAM3aLUKU AOMUHUPYIOLMX NOBPEKAEHWN, TAXKECTU NOBPEKAEHWI 1 COCTOAHUA HONbHbIX
1 HaZIMUUsA KNACCUYECKMX U KIMHUYECKUX GOPM CUHAPOMA KUPOBOK ambBonuu (CHI). C yuétom BbisBneHHbIX PP paspaboTaHa BbicOKoabdEKTUBHARA
LUKasa NporHo3MpoBaHus BEPOATHOCTU pa3suTua JIN B octpom nepuoge TCT. BHeapeHUe onTUMU3MPOBAHHBIX MOAXOLOB B COUETAHUM C MPUMEHE-
HWEM Pe3yNbTaTOB NPOrHO3MPOBAHWUA BEPOATHOCTU pa3suUTUA JIN cnocobCTBOBaNM CTaTUCTUYECKM 3HAYMMOMY CHUMKEHMIO JAaHHOTO MoKasaTens no
CPaBHEHUIO C TPAAULMOHHBIMK Noaxoaamu (cootBeTcTBeHHO 13,5% u 18,5%, p<0,05).

3aKnloueHue: pesybTaTbl TECTUPOBAHUA NPEA/I0NKEHHON LWKabI M CTAaTUCTUHECKM 3HAUMMOE CHUKeHMe JIN B OCHOBHOW rpynne No3BOAAIOT PEKOMEH-
[0BaTb NPeAIoKeHHbIe NOAX0Ab! A/ LUIMPOKOTO NPUMEHEHMSA B KIMHUYECKOM NpaKTUKe.

KnioueBble cn0Ba: coyemaHHas mpasma, 20CNUMAsbHAA 1emanbHOCMb, ONMUMU3UPOBAHHAA MAKMUKG OUG2ZHOCMUKU U f1eYeHuUs co4emaHHol
mpasmbl, WKAAa 018 MPO2HO3UPOBAHUA emanbHeIX UCX0008 Mpu co4emaHHol mpasme.

Ona umtupoBaHua: Haumos AM, Pa33okos AA, Mapnues @M. AHanu3 KtoueBbix GaKTOPOB PUCKa Pa3BUTUA FOCNUTAIbHOM NETaNbHOCTU M NPOrHO3MPOBa-
HUE UCXOZ0B OCTPOro NEepUOoAA TAKENON CodeTaHHOM TpaBmbl. BecmHuk AsuyeHHbl. 2023;25(3):334-45. https://doi.org/10.25005/2074-0581-2023-25-3-334-
345

RISK FACTORS ASSOCIATED WITH IN-HOSPITAL MORTALITY AND PREDICTING
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Objective: To develop a reliable risk score prediction model to accurately predict the likelihood of lethal outcomes (LO) in severe acute composite
tissue injuries (CTI) cases.

Methods: We conducted an analysis of data from 3,186 patients with CTls who were aged between 18 and 74. Of these patients, 2,432 were men
(76.3%), and 754 were women (23.7%). The age distribution of patients was as follows: 2290 (71.9%) were between 18-44 years old, 638 (20.0%) were
between 45-59 years old, and 258 (8.1%) were between 60-74 years old. The patients with CTIs were split into two groups based on their diagnosis and
treatment. The study group consisted of 1669 patients (52.4%) who received optimized approaches considering the likelihood of developing LO. The
control group included 1517 patients (47.6%) diagnosed and treated using traditional methods. LO were noted in 514 (16.1%) cases. To determine the
risk factors (RFs) associated with LO, we analyzed the distribution of frequency variables between lethal and non-lethal outcomes.

Results: The probability of developing LO in CTI was analyzed for statistical significance based on several RFs such as the patient's age, the presence
of concomitant sub- and decompensated comorbid diseases, type and location of injury, severity of injuries, patient's state, and clinical forms of fat
embolism syndrome (FES). Considering the identified RFs, a highly effective risk assessment scoring model for predicting the likelihood of developing
LO in acute CTls has been developed. Implementing optimized approaches and predicting the probability of developing LO significantly reduced fatality
rates compared to traditional methods of diagnosis and treatment (13.5% and 18.5%, respectively, p<0.05).

Conclusion: Based on the testing results of the proposed scale with the significant decrease in LO observed in the study group, we highly recommend
implementing these approaches in clinical practice.

Keywords: Composite injury, hospital mortality, optimized approach for diagnosis and treatment of composite trauma, scale for predicting lethal
outcomes in concomitant injury.
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BBEAEHUE

TpaBMaTM3mM U ero NOCNeacTBMA MHOTMMM aBTOPaMM paccma-
TPMBAIOTCA KaK OAHa U3 Hambonee akTyanbHbIX MEeAMKO-COLMasb-
HbIX NPO6NEM MeAULMHCKOW HayKku 1 obLuecTa. 3TO NPOAUKTOBAHO
HaMEeTUBLUEWCA YCTOMYMBOWM TEHAEHUMEN B CTOPOHY YBeNWYeHUs
YZENbHOro Beca TpaBM B CTPYKType 3ab0/s1eBaeMoCTH, NeTasbHOCTU
u uHBanugHoctn [1-3]. Cpean Komnnekca npobnem, CBA3AHHBIX C
TpaBMaTU3MOM, 0coboe MeCcTo 3aHMMAOT BOMPOChI AMArHOCTUKU U
NleYeHUs coveTaHHbIX nospexaeHnit [1-7]. HecmoTpa Ha nosbllleH-
HbIi UHTEPEC UCCepoBaTeNel K JaHHOM npobaeme, UMEKT MecTo 1
MHOXeCTBO HepeLlEHHbIX BoNpocoB. Kpome Toro, cpeam nccneaosa-
Tenel HeT KOHCEHCyca NoYTH MO BCEM BOMPOCAM, KacaloWMMCA Ana-
THOCTWKM, NPOPUNAKTUKM OCTIOKHEHWI M KOMMIEKCHOTO IeYeHus 0b-
CY)AaeMbix NOBpeXAeHUN. [loCTUKEHNA COBPEMEHHON MeANLIMHbI B
061acT1 XMpyprum noBpexaeHuit No3sonnm Ha bonee KayecTBeHHO
HOBOM YPOBHE peLlaTb MHOT1E aKTya/bHble 334a4u B 3ToM 0bnacTu.
Tem He meHee, HECMOTPA Ha 3TU NO3UTUBHbIE MOMEHTbI, 1ETa/IbHOCTb
npu TCT ocTaéTca OTHOCUTENIbHO BbICOKOM, YTO, ECTECTBEHHO, HE YA0B-
NEeTBOPAET UccnesoBaTenei 1 0bLwecTso B Lenom [2, 4, 5.

B KauyectBe OCHOBHbIX NpUYMH JIN paccmaTpuBaOTCA TAXECTb
noBpexaeHui, aedeKTbl OKa3aHWA MeSULMHCKON NOMOLLYM, pa3Bu-
TWE OC/IOXKHEHWIA, a TaKXKe NPUCYTCTBUE CYOBEKTUBHOTO GaKkTopa npu
OLEHKe KAMHMYecknx cumntomoB TCT v Mpu NPUHATUM peLleHuit
13-3a HeobXoAMMOCTM y4éTa OFPOMHOIO KOAMYecTBa MHbOpMaLMu
[4-6, 8-10]. C uenbto NPeosoNeHnUs 3TUX OBBEKTUBHBIX TPYAHOCTEN
MHOTMMM aBTOPaMMU PEKOMEHAYETCA NPUMEHATb Pas/IMyHble 0bbeK-
TUBHble 6annbHble WKanbl [4, 11-13]. B KauecTBe NPeBeHTUBHbIX Mep,
HanpaBAeHHbIX Ha CHUXKEHWE TOCNUTaNbHOMN NeTaNbHOCTH, TaKKe pac-
CMaTpUBAETCA BO3MOMXHOCTb WCMO/b30BaHMA COBPEMEHHbIX Mano-
MHBa3MBHbIX TEXHONOTMI B AMArHOCTUKE U IEYEHWUMN PA3IUYHbIX KOM-
NMOHEHTOB COMETaHHOM TpaBmbl [2, 5, 8, 14]. Kpome Toro, no faHHbIM
NUTepaTypbl, BHEAPEHUE B KAMHUYECKYI MNPaKTUKY COBPEMEHHbIX
MeTOL0B NPOPUNAKTUKM M NedeHns CHD cnocobcTBOBaNO 3HAUNUTENb-
HOMY YMEHbLUEHUIO YaenbHOro seca JIM u ynyyweHuno oTaanéHHbIX
pe3ynbTaTos nedenns TCT [1, 10, 15]. OgHaKo, HecMOTpA Ha Npeanpu-
HMMaeMble KOMMIEKCHble Mepbl, BONPOCbI CHUXEHUA NeTasbHOCTU
npu 06CyKAaeMbIX NMOBPEXAEHUAX AaNEKU OT pelleHus. bonee Toro,
B /IMTepaType KpaliHe mano pabot, NocBALWEHHbIX AeTa/lbHOMY aHa-
nmn3zy JIN npw TCT, a TakKe MX NPOrHO3MPOBaHMIO Ha OCHOBE aHaM3a
60/1bLLOTO KAMHWUYECKOro MaTepuana. B cBeTe BbILIEN3NOKEHHOTO MO-
MCK ONTUMaAbHbIX NyTei cHuxKeHusa JIN npu TCT OTHOCUTCA K yucay
aKTya/IbHbIX 334,24 MEAMLMHCKOM HaYKN U NPAKTUYECKOro 34paBOOX-
paHeHuA.

LLENb UCCNEQOBAHUA

Pa3pabotka BbICOKO3PEKTUBHOW LLUKA/Ibl NPOrHO3MpoBaHua JIN
B octpom nepuoge TCT.

MATEPUAN U METOAbI

PaboTa ocHOBaHa Ha aHanu3e AaHHbIX 3186 60/bHbIX ¢ TCT, Ha-
6nt0aaBLMXCA B HaLMOHanbHOM MeAMUMHCKOM LeHTpe Pecnybamnkm

INTRODUCTION

In medical science, injury, and its consequences are import-
ant topics of concern for experts and the general public. This
concept refers to the growing trend of injuries becoming more
substantial in causing death and disability [1-3]. One of the most
challenging issues related to composite injuries is their diagnos-
ing and treating [1-7]. Despite the growing interest of research-
ers in this problem, many issues still need to be solved. There is
currently no consensus among researchers on the diagnosis, pre-
vention of complications, and comprehensive treatment of the
injuries in question. Thanks to the advancements in modern med-
icine, trauma surgery has reached new heights, allowing for the
resolution of many pressing issues in this field. However, despite
those positive developments, the mortality rates in CTls remain
relatively high. This is a cause for concern among both research-
ers and the public [2, 4, 5].

The main RFs contributing to LO include the vast extent of
injuries, errors in medical treatment, multiple complications,
subjective evaluations of clinical symptoms, and an overwhelm-
ing amount of data presented for one's attention or processing,
which multiplies the risk of bad decision-making [4-6, 8-10]. To
overcome the challenges, several authors suggest using different
objective scoring scales [4, 11-13]. In addition, modern, minimally
invasive technologies are considered to diagnose and treat vari-
ous aspects of a composite injury to decrease hospital mortality
rates [2, 5, 8, 14]. Furthermore, based on the literature data, im-
plementing modern techniques in clinical practice for preventing
and treating FES has resulted in a noteworthy reduction in the
occurrence of LO and improved long-term treatment outcomes
for CTI [1, 10, 15]. However, although comprehensive measures
have been taken, the problem of reducing mortality rates in inju-
ries still needs to be solved. Furthermore, only a limited number
of studies in the literature focus on a comprehensive examination
of LO in CTl and their prognosis through the analysis of extensive
clinical data. Given the abovementioned problem, finding effec-
tive ways to decrease LO in CTls is a pressing matter for medical
research and healthcare practices.

PURPOSE OF THE STUDY

Development of a highly effective scale for predicting LO in
acute CTls.

METHODS

This study analyzed data from 3,186 patients with CTls who
were observed at the National Medical Center of the Republic
of Tajikistan, Dushanbe, Tajikistan, between 2013 and 2022. Di-
agnosing and treating the composite injury required the involve-
ment of an orthopedic surgeon due to its complex nature. Of
3186 patients, 2432 were men (76.3%), and 754 were women
(23.7%). Age of patients: 18-44 years — 2290 (71.9%), 45-59 years
— 638 (20.0%), 60-74 years — 258 (8.1%). In 514 cases (16.1%), LO
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TagKuKUcTaH 3a nepuog, 2013-2022 roapl. B cBA3M ¢ xapaKTepHbIMK
0COBEHHOCTAMM COYETAHHOW TPaBMbl BOMPOCbI €€ AMArHOCTUKU U
NeYeHMA pelanncb € y4acTmem TpaBmaTonora-optonega. MyxkumH
6b110 2432 (76,3%), KeHWmH — 754 (23,7%). BozpacT 60/bHbIx: 18-44
net —2290 (71,9%), 45-59 net — 638 (20,0%), 60-74 net — 258 (8,1%).
NIV oTmedeHbl B 514 (16,1%) cnyyasx. B kateropumio TCT BKAOYEHDI
CNyyau, Npu KOTOPbIX TAXKECTb NOBPEXAEHUN No WKane HasapeHko
coctasnsana 13 6annos v 6onee.

ObcnepoBaHue U nevyeHue 6O/bHbIX MPOBOAUNIOCH B Kpy-
TI0CYTOYHOM pPEXUME B YCNOBUAX BbICOKOCMELMANN3UPOBAHHOTO
MEeAMLMHCKOTO YYpexaeHns, OCHALLEHHOTO COBPEMEHHOM annapa-
TYPOW, C y4acTMem Bcex HEOBXOAMMbIX CreuuanncToB. BraoueHue
60/1bHbIX B HACTOALLYIO BbIOOPKY HOCMIO CR/IOWHOWM XapakTep. B
nepuos, TPaBMaTUYECKOrO LLOKa KOMM/IEKCHAA AMarHoCTUKa U feve-
HWe, B TOM YMC/e ONepaTUBHOE NeYeHne, NPOBOAUIUCH B YCNOBUAX
BbICOKOCMELMANN3UPOBAHHOTO NPMEMHOIO OTAENEHNUA C HAaMYMEM
PeaHNMaLMOHHOTO M onepaumoHHOro 610koB. Mocne KynMposaHus
MPOAB/JEHWI LWOKa M cTabunusaumm nokasatenel remogMHaMUKK
60NbHble C YYETOM AOMUHMPYIOLLEN TPaBMbl NEPEBOANUIUCH B NPO-
¢dwvnbHble oTAENeHuA.

B 3aBMCMMOCTM OT TaKTUKM ANMArHOCTUKU U NedeHus 6osbHble ¢
TCT 6b11M pasfeneHsl Ha ABe rpynnbi:

e ocHOBHas rpynna — 1669 (52,4%) 60nbHbIX, B AMarHOCTVKE
W NIEYEHUN KOTOPbIX MPUMEHANUCH ONTUMMU3MPOBAHHbIE
MoAXoApbl Ha OCHOBE MPOTrHO3MPOBAHWA BEPOATHOCTU pas-
BuTMA JIU;

e KOHTpoO/bHas rpynna — 1517 (47,6%) 60nbHbIX, AUarHOCTH-
Ka U JleYeHne KOTOPbIX NPOBOAMINCH C MOMOLLbIO TPaAU-
LLMOHHbIX NOAXOA0B.

Kputepuamu BKAtoYeHU BO/IbHBIX B HAcToALLyt0 paboTy ABns-
JIUCb: HaNuMe NOBPEXAEHUI B ABYX M Bonee 0BLLENPUHATLIX JOKa-
/M3aumax; Bo3pacT 6osbHbIX OT 18 1 bonee NeT; TAKECTb COCTOAHMA
60/1bHbIX N0 WKane flymaHeHKo 6onee 20 6an10B; TAKECTb NOBPEXKAE-
HWI No WKane HasapeHko 13 6annos u 6onee.

C y4éTom cneupdpuKM paccMaTprBaEMO NaTONOTMM eAUHCTBEH-
HbIM KPUTEPUEM UCK/IIOUYEHMA ABUCA LETCKUIA BO3PACT.

Kpome onpeaeneHus oBLLENPUHATBIX KAMHUYECKUX CUMMTO-
MOB, Npu cHOpe KIMHUYECKUX AaHHbIX NPUMEHANNUCL PE3Y/IbTaTbl
0OBEKTUBHOMN OLLEHKM TAMKECTM COCTOAHMA BO/IbHBIX MO LWKane Nyma-
HEHKO M TAXKECTW NOBPeXAEHMI No WwKane HazapeHko. B xoae Bbinos-
HeHWs paboTbl B KOMMNIEKCHOM 06cnefoBaHWMM NaumeHTos ¢ TCT, vc-
X0 U3 €€ KIMHWYECKUX MPOABAEHUI, MO NOKa3aHWAM NMPUMEHANCH
BCE HeobxoAMMble METOApl UCCNenoBaHWA (peHTreHorpadus, Y3U,
KOMIMbIOTEPHAA U MarHUTHO-pe30HaHCHasA Tomorpadus, nabopatop-
Hble UccnenoBaHua u ap.). NMyTém dopmanusaumm NpUsHaKoB, no-
JIY4EHHbIX C MOMOLLbIO BbILLENPUBEAEHHBIX METOL0B UCCAEA0BAHMS,
6blna chopmmpoBaHa 6a3a AaHHbIX, KOTOpas NoABEPranach CTaTUCTU-
yeckoi 0bpaboTke. B KayecTBe 6a30BOro Tesunca AnA CTaTUCTMYECKOM
06paboTKM BbIGUPANOCH CPaBHEHME YACTOTbI MPU3HAKOB Y YMEPLLUX U
HE YMEPLLMX NaLMeHTOB.

Komucema no atvke TaZKMKCKOTO roCyapCcTBEHHOTO MeAULMH-
CKoro yHuBepcuteTa um. Abyanun ubHu CuHo ofobpwna AaHHOe uc-
cneposaHue (npotokon Ne 3 ot 14 anpens 2023 roaa).

CratucTyeckan 06paboTKa KAMHMYECKOrO maTepuana npose-
[eHa C NOMOLLbIO NakeTa NPUKAAZHbIX nporpamm «Statistica 10.0»
(StatSoft Inc., USA). HopmanbHocTb pacnpefeneHvs BblIbGOpKM oue-
HMBanacb no Kputepuam LLanmpo-Yunka n Konmoroposa-CmupHoBa.
KonunuecTBeHHble BENWMYMHBI OMUCaHbl B BUAE CPESHETO 3HAYeHWs
W CTAaHZAPTHOW OWMBKM, KaYeCTBEHHbIE BEAWYUHbLI NPeaCTaB/eHbl
B BUAE abCOMOTHLIX U MPOLEHTHbIX 3HAYEHWIA. MapHble cpaBHeHWs
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was observed. Cases that fall under the CTI category were those
where the severity of injuries, according to the Nazarenko scale,
was 13 points or higher.

Medical professionals attended to patients 24/7 in a spe-
cialized facility with state-of-the-art equipment and the involve-
ment of a team of all required specialists. There was continuous
enrollment of patients in the study. Comprehensive diagnostics
and treatment, including surgery, were performed in a specialized
emergency department equipped with an intensive care unit and
an operating unit for traumatic shock cases. Once the patients’
shock symptoms and hemodynamic parameters were stabilized,
they were transferred to specialized departments based on the
location of the dominant injury.

Patients with CTls were categorized into two groups based
on their diagnosis and treatment methods:

e The study group of 1669 (52.4%) patients, in which the
diagnosis and treatment optimized approaches were
used based on predicting the likelihood of developing
LO.

e The control group of 1517 (47.6%) patients, in which
diagnosis and treatment were carried out using tradi-
tional approaches.

The inclusion criteria were as follows: lesions in at least two
common locations, age 218 years, injury severity score of >20 on
the Gumanenko scale, and scale for shock potential of injuries of
>13 by Nazarenko.

Considering pathology-specific aspects, the consensus was
that under the age of 18 years is considered an exclusion crite-
rion.

When gathering clinical data, we used an objective assess-
ment of patient condition based on the Gumanenko scale for
overall severity and the Nazarenko scale for injury severity, in ad-
dition to generally accepted diagnostic criteria. During our study,
we thoroughly examined patients with CTls, and based on the
clinical presentation, when indicated, utilized all necessary inves-
tigation methods, including X-rays, ultrasounds, computed and
magnetic resonance imaging, and laboratory studies. We formal-
ized the findings from the abovementioned diagnostic procedures
and used statistical processing to create a database. To conduct
statistical analysis, we have chosen to compare the frequency of
each sign in deceased patients versus survived patients.

This study was approved by the Local Ethics Committee of
the Avicenna Tajik State Medical University (protocol No. 3, dated
April 14, 2023).

Statistical analysis was performed using the Statistica 10
software package (StatSoft Inc., USA). Kolmogorov-Smirnov and
Shapiro-Wilk normality tests were done to assess the distribution
of continuous variables. Quantitative data are presented as mean
values and standard errors. Qualitative variables were described
in absolute numbers and percentages (%). Pearson's x2 test was
used to assess the difference in the distribution of categorical
variables between independent groups. The odds ratio (OR) and
95% confidence interval (Cl) were calculated when comparing
two groups for the binary outcomes. Differences were considered
statistically significant at p<0.05.

RESULTS AND DISCUSSION

Based on the study, no statistical significance was found
regarding the impact of a patient's gender on the mortality rate
(Fig. 1).
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KQueCTBEHHbIX MOKa3aTenei Mexay He3aBUCMMbIMU Tpynnamu npo-
BeAeHbl N0 Kputepuio X2. Npu cpaBHeHUM ABYX rpynn no 6uHapHomy
NPU3HaKY BbIMUCAANUCL OTHOLWeHMe waHcos (OL) n 95% posepu-
TeNbHbIN MHTepBan (AN). Pasnnmuuns cunTanmch CTaTUCTUYECKM 3HAUU-
mbiMmm npu p< 0,05.

PE3YNILTATbI U UX OBCYXOEHUE

Pe3ynbtaThl NPOBEAEHHOMO MCCNEA0BAHMA HE BbIABMAWM CTaTW-
CTUYECKYIO 3HAYMMOCTb BAMAHUA Nosa BONbHbIX HA MOKasaTenb fe-
TanbHocTH (puc. 1).

KaK BUAHO M3 puC. 1, yaenbHbIM BEC UL, MYYKCKOTO nona cpeam
YMEPLUMX U HE YMEPLLMX NALLUEHTOB COOTBETCTBEHHO COCTaBUA 76,7%
1 76,5%, 3TOT NOKa3aTeslb CPeAM NNL, }KEHCKOTO NoMa TaKke npumep-
HO 6bin paBHbIM (cooTBETCTBEHHO 24,3% U 23,5%). 3T NOKasaTenu B
LLe/IOM COBNaAatoT C INTePATYPHbIMM AaHHBIMU U CBUAETENLCTBYIOT O
60/1blUel YacToTe TPAaBMaTM3Ma CPESM N, My}KCKOro nosa [4-6]. 3Ta
Ke 3aKOHOMEPHOCTb BbIABIEHA NPU aHaNM3e Nokasatena seTaabHo-
CTW B 3aBMCUMOCTM OT BO3pacTa 60AbHbIX (puc. 2).

KaK BMAHO M3 puC. 2, NOKa3aTe/lb 1€TaNbHOCTU Y UL, MA3ALIEro
1 CpeaHero BO3PacTHbIX MEPUOAOB CPeAM YMEPLUMX U HE yMePLLKX Bbln
npuBAU3UTENBHO OAMHAKOBbIM (COOTBETCTBEHHO 70,2% 1 72,2% nwL,
MO/1040r0 Bo3pacTa 1 18,9% u 20,2% nuu, cpeaHero BospacTa). Ctatu-
CTUYECKME Pa3IMuMA NOKa3aTeNs NeTaIbHOCTU ONPEAENANNCE TONBKO Y
noxunbix (60-74 rona) 6onbHbIX (cooTBeTcTBeHHO 10,9% 1 7,6%).

Puc. 1 PacnpedesneHue 60s1bHbix N0 nony (6 %)
Fig. 1 The distribution of deceased and survived patients by gender (%)
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Tabauya 1 Xapakmep comamuyeckux 3abonesaHuli cpedu
YMEPWUX U He yMepwux nayueHmos

Yucno 60nbHbIX
Comartuueckue 3aboneBaHusn

Comorbid disease

abc. /n %
Het / Absent 2832 88.8
KomneHcuposaHHble / Compensated 225 7.1
Cy6komneHcuposaHHble / Subcompensated 104 33
[ekomneHcuposaHHble / Decompensated 25 0.8
UToro /Total 3186 100.0

Npumeyarue: * — OTMEYEHbI CTaTUCTUYECKM 3HAYMMble NOKa3aTenn
Note: * — The asterisk indicates statistical significance

M He ymepme/survived

Number of patients

Based on the data presented in Fig. 1, the percentage of
males among deceased and survived patients was around 76.7%
and 76.5%, respectively. Similarly, the percentage of females
among deceased and non-deceased patients was also almost
equal, approximately 24.3% and 23.5%, respectively. Based on
the available literature, these findings indicate that males tend
to experience a higher frequency of injuries [4-6]. The analysis of
mortality rates based on patient age (as shown in Fig. 2) revealed
a nearly equal distribution.

Based on the information in Fig. 2, the proportions of pa-
tients who survived and those who passed away were compa-
rable for both age groups (18-44 and 45-59). Specifically, 70.2%
and 72.2% of patients aged 18-44 died and survived, respectively.
While 18.9% and 20.2% of patients aged 45-59 died and survived,
respectively. The only significant difference in mortality rate was
observed among elderly patients between the ages of 60-74,
where the rate was higher for those who perished (10.9%) com-
pared to those who survived (7.6%). Out of the total number of
patients, 354 (11.1%) were found to have multiple comorbidities.
Out of the total number of patients, 225 (7.1%) had compensated
disease, 104 (3.3%) had subcompensated disease, and 25 (0.8%)
had decompensated disease. The mortality pattern mentioned
earlier is closely linked to data on comorbidities. It is well-known
that these comorbidities are primarily found in elderly individu-
als, as shown in Table 1.

Puc. 2 PacnpedeneHue 60sbHbIX no 8o3pacmy (8 %)
Fig. 2 The distribution of deceased and survived patients by age (%)
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Table 1 Comorbid disease rates among deceased and non-deceased
patients based on the disease stage (number of cases, %)

ouw
Ymepluvne He ymeplume
Perished Survived (95% An)
OR
abc./n % abc./n % (95% Cl)
0.18*
340 66.1 2452 91.8 (0.14-0.22)
1.03
37 7.2 188 7.0 (0.71-1.48)
21.69*
96 18.7 28 1.0 (14.06-33.45)
57.82*
41 8.0 4 0.1 (20.61-162.16)
514 100.0 2672 100.0
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Pa3nunyHble comaTnyeckune 3aboneBaHmsa B pPasHbIX KOMOMHALM-
AX 6blm ycTaHoBAeHb y 354 (11,1%) naumeHToB. KOMneHCMpPoBaHHbIe
dopmbi BbifBNEHbI Y 225 (7,1%) 60NbHbIX, CyOKOMNEHCUPOBaHHbIE — Y
104 (3,3%) 1 aekomneHcpoBaHHble — y 25 (0,8%) naumeHToB. YcTa-
HOB/NIEHHAA Bbllle 3aKOHOMEPHOCTb MOKa3aTens NeTanbHOCTU Koppe-
JIPYET C AaHHBIMU MO COMATUYECKUM 3a60/1eBaHMAM, KOTOPbIE, KaK
M3BECTHO, NPEUMYLLECTBEHHO HABNIOAAIOTCA Y /INLL MOXKMIOTO BO3pac-
Ta (Tabn. 1).

Kak BMAHO M3 Tabn. 1, cTaTUCTUYECKME 3HAYMMOeE npeobnasa-
HUe MOKasaTens NeTanbHOCTU HabNoAAEeTCA y MALMEHTOB C Cy6- U
[LleKOMMNEHCMPOBAHHBIMM  COMATUYECKUMM 3aboneBaHuAaMU. OTHO-
cuTenbHoe ysennyeHune vactotbl JIN y 6oabHbIX ¢ cybKOMMEHCHPO-
BaHHUMM (18,7%) comaTUyecKUmM 3a601eBaHUAMM NO CPABHEHMIO C
[LEKOMNEHCUPOBaHHbIMUK 3abonesaHusmK (8,0%) obbAacHaeTca npe-
061a8aHMEM Y HUX Bosiee TAKENDBIX NOBPEXAEHUN.

Mpu aHanuze ®P pazsuTMa netanbHocTu npu TCT yCTaHOBAEHO
CTaTUCTUYECKM 3HAYMMOE YBEIMYEHWE ITOTO NMOKa3aTeNsa npu SOPOXK-
HO-TPaHCMOPTHbIX Npouciectsmax (ATMN) — cootBeTcTBeHHO 61,1% u
51,6% (Tabn. 2).

Kak BuaHO 13 Taba. 2, Npu Apyrux BUAax TpaBMaT13ma yaesb-
HbIl BEC NIETa/IbHOCTU U HECMEPTE/IbHbIX UCXOL0B B 0OLLEN CTPYK-
Type TpaBmatMama Obln NpUBGAUSUTENBHO OAMHAKOBBIM 33 WC-
KntoueHnem ATM u 6bITOBLIX TPaBM, rae, HaNpPoTUB, Habaoganoch
YyMeHbLLEeHWe YacToTbl JIN No cpaBHEHUIO C He eTaNbHbIMU UCXOAa-
MM (cooTBeTcTBEHHO 8,4% 1 13,6%). MocnegHnit GeHoMeH, C Halen
TOYKM 3peHunsA, 06 BACHAETCA OTCYTCTBMEM TPABMUPYIOLLMX GaKTOPOB
€ 60NbLIOV KUHETUYECKOM 3Heprmei B bbITy MO CPAaBHEHWMIO C ApYru-
MW BUZAMM TPABMATU3Ma, rae Bonee CUAbHO NPOABAAIOTCA NOCNes-
cTBUA ypbaHU3aLmm.

B xoze uccnefoBaHNA Ha OCHOBE aHa/IM3a JOCTAaTOYHOTO CTaTy-
CTMYECKOro MaccuBa NosyyeHbl 0606LWatoLLMe CBeEHMA O YacToTe
TAMECTU nospexaeHuit npu TCT, B TOM YMcie cpean YMEPLIMX U He
YMepLIMX NaLmeHTos (Tabn. 3).

Kak BuaHo 13 Tabn. 3, Hanbonbliuee KONMYECTBO HabAAEHWIA,
Kak B 0b6Lel BbI6OPKe, TaK U Cpean YMepLUMX U He YMepLUMX Nauu-
€HTOB MPUXOAMTCA Ha DO/bHbIX C TAMKECTbIO NoBpexaeHun 21-22 u
23-25 6annos no wkane HasapeHko. Mpu cpaBHUTENBHOM aHanu3e
YZAENbHOTO Beca YMEpLUMX U He yMePLUMX 6ONbHbIX YCTaHOB/EHA Bbl-
pakeHHaA CTaTUCTMYECKan 3aBUCMMOCTb 3TOTO NMOKasaTena oT TAXe-
CTV noBpexaeHui (puc. 3).

Tabauya 2 Xapakmep mpasm cpeou ymepuwiux
U He yMepuwux nayueHmos

Yucno 60nbHbIX

Table 1 shows a significant increase in mortality rate in
patients with sub- and decompensated comorbid diseases. The
higher occurrence of LO in patients with sub-compensated and
decompensated comorbid diseases (18.7% and 8.0%, respec-
tively) can be attributed to more severe injuries in the patient
cohort.

After analyzing the RFs for the LO in CTls, it was discovered
that there was a significant increase in the number of perished
and survived patients involved in motor vehicle accidents (MVAs).
The percentages were 61.1% and 51.6%, respectively, as shown
in Table 2.

Table 2 reveals that the percentage of fatal versus non-fa-
tal outcomes was roughly equal for most injuries. However, in
household injuries, the frequency of non-fatal outcomes was
higher than that of fatal outcomes (13.6% and 8.4%, respective-
ly). In our perspective, the reason for this difference is the lack
of traumatic factors with high kinetic energy in daily life, unlike
other injury types that are more affected by urbanization.

Through a comprehensive analysis of a significant statistical
dataset, we have obtained valuable information regarding the
frequency and severity of injuries in CTI among deceased and
non-deceased patients. This can be seen in Table 3.

Based on the data shown in Table 3, it is clear that most of
the observations in both the deceased and non-deceased pa-
tients and the total sample were from individuals with an injury
severity rating of 21-22 and 23-25 on the Nazarenko scale. A com-
parison of the number of patients who survived and those who
perished showed a clear statistical correlation with the severity of
their injuries (Fig. 3).

Fig. 3 shows a correlation between the severity of injuries
and the proportion of LO among those who perished. Conversely,
among the survivors, this trend is inversely proportional.

The patient's condition in 1985 cases (34.1%) was evaluat-
ed as moderate, with a score ranging from 13 to 20 points. 1569
cases (49.2%) were assessed as severe, with a score ranging from
21 to 31 points. 358 cases (11.2%) were assessed as extremely
severe, with a score ranging from 32 to 45 points. Finally, in 174
cases (5.5%), it was regarded as critical, with a score exceeding
45 points. In a comparative analysis, the proportion of the per-
ished in the above samples increased from 14.4% to 28.8%, while

Table 2 The nature of injuries among deceased and survived patients
(number of cases, %)

Ymepuue Heymepuue

ouw
Bunp TpaBmatusma Number of patients Perished Survived 9
. (95% Au)
Causes of injuries OR (95% CI)
abc. /n % abc. /n % abc. /n % °
1.47*
ATN / MVA 1692 53.1 314 61.1 1378 51.6 (1.22-1.79)
. 0.13
KaTaTtpasma / Fall from height 512 16.1 77 15.0 435 16.3 (0.69-1.18)
. 0.58*
BbiToBoit / Household 407 12.8 43 8.4 364 13.6 (0.42-0.81)
o . 0.77
YnuuHsbiit / Public Street 274 8.6 36 7.0 238 8.9 (0.54-1.11)
- A 0.95
KpvmuHanbHbii / Criminal 187 5.9 29 5.6 158 5.9 (0.63-1.43)
0.78
Apyrve / Other 114 3.6 15 2.9 9 3.7 (0.45-1.36)
Wrtoro / Total 3186 100.0 514 100.0 2672 100.0

Mpumeyanue: * — OTMeYEHbI CTATUCTUYECKM 3HAYMMble NOKa3aTenn
Note: * - The asterisk indicates statistical significance
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Tabauya 3 Yacmoma maxcecmu nospexcoeHuli no wkane
HasapeHko npu TCT

Yucno 60nbHbIX

Bannbi Number of patients
Points n %
13-14 241 7.6 9
15-16 414 13.0 16
17-20 476 14.9 29
21-22 708 22.2 105
23-25 563 17.7 92
26-27 421 13.2 89
28-30 198 6.2 64
31-34 102 3.2 59
>35 63 2.0 51
Wtoro / Total 3186 100.0 514

Kak BUAHO 13 puc. 3, N0 Mmepe yBennyeHUa TAXKECTU NoBpexae-
HWI cpeay ymepLumx HabatogaeTca TeHAEHUMA K YBEIMUYEHUIO yaeNb-
Horo Beca /W, B TO BPeEMA KaK Cpeau He yMepLUMX 3Ta TEHAEHLMUA HO-
CUT 06pPaTHO NPONOPLMOHANBHBIN XapaKTep.

B uenom, coctosHue y 1985 (34,1%) naumeHTOB OLEHEHO KaK
cpeaHetaxénoe (13-20 6annos), y 1569 (49,2%) — kak Taxénoe (21-31
6annos), y 358 (11,2%) — Kak KpaiiHe Taxénoe (32-45 6annos) ny 174
(5,5%) — kak KpuTMyeckoe (>45 6annos). Mpy cpaBHUTENBLHOM aHANU-
3€ B BblLIENPUBEAEHHbIX BbIDOPKaX yAe/bHbIN BEC yMEPLIMX BO3POC C
14,4% pno 28,8%, B TO BpeMA KaK cpeay He yMepLUMX 3TOT NOKasaTtelb
cHusunca ¢ 37,9% no 1,3% (pwc. 4).

Kak BMAHO 13 puc. 4, Npu CPaBHUTENIbHOM aHan3e YacToTbl e-
Ta/bHbIX U HENEeTabHbIX UCXOA0B B 3aBUCMMOCTM OT TAXKECTU COCTOSA-
HWA BO/BHBIX TaKKe Mo Mepe YBENNYEHWA 3TOTO NOKa3aTens, OLEeHEH-
HOro no 6annbHOM 06BEKTUBHOM LWKane fyMaHEHKO, Cpean YyMepPLLMX
HabnoAaeTCA TEHAEHLMA K YBENMYEHMIO yaenbHoro Beca JIN no mepe
HapacTaHWUA TAXKECTU COCTOAHMA BObHBIX, B TO BPEMA KaK CpPeau He
YMepLUWX 3Ta TeHAEHLMA HOCUT 06paTHO NPONOPLIMOHANbHbIN XapaK-
Tep.

Mpu 06BEKTUBHOM ONpPeaeNeHUN I0KaAN3aLUKU OMUHUPYIOLLEN
TpaBmbl BbIN10 yCTaHOBNEHO, YTO Yy 1507 (47,3%) NaumeHTOB onpeaens-

Puc. 3 CpasHumesbHbIl aHaU3 yOesnbHO20 8eca yMepuwiux U He ymep-
WX 8 3a8UCUMOCMU OM MAXEeCMU nospextdeHuli no wkane HazapeH-
Ko (8 %)
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Fig. 3 Comparative analysis of the proportion of the perished and
survived patients depending on the severity of injuries according to the

Nazarenko scale (%)

Table 3 Evaluation of injury severity according to the Nazarenko scale
(number of cases, %)

Ymepuune He ymepuine
Perished Survived
% n %
1.8 232 8.7
31 398 14.9
5.6 447 16.7
20.4 603 22.6
17.9 471 17.6
17.3 332 12.4
12.5 134 5.0
11.5 43 1.6
9.9 12 0.5
100.0 2672 100.0

among survivors, this figure decreased from 37.9% to 1.3% (Fig.
4).

By examining Fig. 4, we can observe that in a comparative
study of fatal and non-fatal outcomes based on the severity of
patients' conditions evaluated by the Gumanenko objective scale,
there is a trend of an increasing proportion of fatal cases as the
severity of the patient's condition increases. On the other hand,
among non-fatal cases, this trend is reversed.

After an objective determining the location of the dominant
injury, it was found that in 1507 (47.3%) patients, injuries with
mutually aggravating effects were determined, which should be
considered both in diagnosis and in choosing the appropriate
treatment strategy (Table 4).

The data in Table 4 shows that injuries with mutually aggra-
vating effects significantly impact the patient outcome. Specifical-
ly, the proportion of deceased patients compared to those who
survived increased significantly (OR=1.99; 95% Cl=1.64-2.41), in-
dicating the critical role of these injuries in developing LO. Final-
ly, the study results established a statistically significant impact
of subclinical FES and subacute FES in the development of LO in

Puc. 4 CpasHumenbHbIli aHANU3 yoenbHo20 8eca yMepuwiux u He ymep-
WuUX 8 308UCUMOCMU OM MAXECMU COCMOAHUA BOMbHLIX NO WKane
TymaHeHKo (8 %)
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Fig. 4 Comparative analysis of the proportion of the perished and
survived, depending on the severity of the condition of patients
according to the Gumanenko scale (%)
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FOTCS B3aMMOKOHKYPUPYIOLLME NOBPEKAEHWSA, MPU KOTOPbIX Ha NepBbIi
NAaH Kak Npy AMarHoCTUKe, TaK U Npu BbIBope ONTUMAbHOM TaKTUKK
BbICTYNaeT CMHAPOM «B3aMMHOTO OTATOLLEHMAY (Taba. 4).

Kak BUAHO 13 Tabn. 4, U3-3a BbILLEN3NOKEHHbIX MPUYMH, MPU B3a-
MMOKOHKYPUPYIOLLMX MOBPEXKAEHUAX Habaopaetca Hanbonee cratu-
CTMYECKM 3HAYUMOE YBEMYEeHME YAebHOTO Beca yMepLLMX Mo CpaBHe-
HU1IO C HE yMmepLUMMK naumeHTamu (OLL=1,99; 95% AMN=1,64-2,41), uTo
CBUAETENbCTBYET O BECOMOM MX 3HAYMMOCTU B passuTm JIN.

HaKoHel, no pesynbTaTam NPoBeAEHHOIO UCCNeA0BaHMA YyCTa-
HOB/IEHO CTaTUCTMYECKM 3HAYMMOE 3HAYEHME KIACCMYECKON U Kau-
Huueckol dopm CHK3I B passutn JIM npu TCT. Heobxognmo otme-
TWUTb, YTO, B CBA3M C Bonee LeneHanpaBeHHON ANAarHOCTUKOW 3TOro
CMHAPOMA B OCHOBHOW Fpynne AaHHble 3@ HaNNYME UAU OTCYTCTBUE
C¥3 npuseaeHbl y 1517 60AbHbIX). B Lenom pas3suTMe pasinyHbIX
KNMHUYECKUX npossaeHnit CHK3 yctaHosneHo y 608 (40,1%) 60nbHbIX,
y 85 (5,6%) ycTraHOB/NEHa MpoBas mMobynnemus 6e3 KAMHUYECKUX
npossneHuni u y 824 (54,3%) nauueHToB npusHaku CHI He BbisB/e-
Hbl. YacToTa pas3nnuHbix dopm CHKI cpean ymeplumx U He ymepLumnx
npeactasneHa s Tabn. 5.

Tabauya 4 /lokanuzayua domuHupyowel mpasmel

CTls. It should be noted that, due to a more targeted approach
towards diagnosis of this syndrome in the study group, data on
FES is available for 1517 patients. Out of the total patients, 608
(40.1%) developed various clinical manifestations of FES, while
85 (5.6%) were asymptomatic with detected fat globules in their
blood only. On the other hand, 824 (54.3%) patients did not show
any signs of FES. Table 5 presents the distribution of different
types of FES among perished and survived patients.

According to Table 5, the negative impact of FES on the de-
velopment of LO in CTIs was only statistically significant in the
classical and subclinical forms of FES. In our study group, we im-
proved the strategies for managing acute CTls by considering the
risk factors contributing to LO development. The treatment strat-
egies were optimized as follows:

¢ implementation of modern minimally invasive surgery
(MIS) techniques to treat fractures;

¢ implementation of preventive measures and early diag-
nostic procedures and timely treatment of FES;

e improving treatment strategies by objectively assessing

Table 4 Location of the dominant injury (number of cases, %)

Yucno 60nbHbIX Ymepune Heymepne oL (95% AM
'g‘zx?n"a‘::‘ﬁ:"aﬂ TpaBma Number of patients Perished Survived OR ((95‘; f:ll))
. abc./n % abc. /n % abc./n % °
0.79*
Yepen / Scull 788 24.7 109 21.2 679 25.4 (0.63-0.99)
0.80
*usot / Abdomen 215 6.7 29 5.6 186 7.0 (0.53-1.20)
. 0.22*
Mo3BOHOYHMK / Spine 118 3.7 5 1.0 113 4.2 (0.09-0.55)
0.31*
Mpyab / Breast 139 4.4 8 1.6 131 4.9 (0.15-0.63)
Tas / Pelvis 180 5.7 25 49 155 5.8 s
(0.54-1.28)
KoHeuHocTu / Limbs 239 7.5 22 4.3 217 8.1 0.51%
' ' ' (0.32-0.79)
B3anmoKkoHKypupytowme 1.99*
Mutually ageravating 1507 47.3 316 61.4 1191 44.6 (1.64.2.41)
Wrtoro / Total 3186 100.0 514 100.0 2672 100.0
ﬂpmmeanme: * — OTMeYeHbl CTaTUCTMYECKM 3HaUUMble NoKa3aTenn
Note: * — The asterisk indicates statistical significance
Tabauya 5 Xapakmepucmuka opm CH3 cpedu ymepuiux Table 5 FES clinical forms among the perished and survived
U He yMepuwux nauueHmos patients (number of cases, %)
Obuiee yncno 60abHbIX Ymeplumne He ymepumne 0
ST (O Total number patients Perished Survived SR L]
FES forms OR (95% Cl)
abc. /n % abc. /n % abc./n %
. 8.20*
Knaccuueckas / Classical 123 8.1 60 29.3 63 4.8 (5.54-12.15)
. 1.47
KnuHuueckas / Clinical 161 10.6 29 14.1 132 10.1 (0.96-2.27)
. . 0.14%*
Cybknunuueckas / Subclinical 324 21.4 9 4.4 315 24.0 (0.07-0.29)
*unposas rnobynnemums 0.14*
Fat globules in the blood 85 >-6 2 10 83 6.3 (0.04-0.60)
Het CX3 / Absence of FES 824 54.3 105 51.2 719 54.8 © 605'_81716)
Wrtoro / Total 1517 100.0 205 100.0 1312 100.0

NpymeyaHue: * — OTMEYEHbI CTAaTUCTUYECKM 3HAYUMbIE NOKa3aTeNu
Note: * — The asterisk indicates statistical significance
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Kak BUAHO 13 Tabn. 5, cTaTncTMyeckn 3HauMmoe HebnaronpuaT-
Hoe BanaHMe CHK Ha passuTue /I npu TCT HabtOAAETCA TONLKO NpU
KNAaCCUYECKOW M CYBKAMHMYECKON GpOpMaXx AaHHOTO OC/NOXKHEHMS.

B xone BbINO/HeHWA paboTbl B OCHOBHOM rpynne npoBeAeHa
ONTUMM3ALMA TAKTUKM NedeHna octporo nepuoga TCT ¢ y4éTom Bbl-
ABNEHHbIX PP passuTna JIN. ONTUMM3aLMA TaKTUKKN N1eYEHUA 3aKto-
Yanachb B cneaymoLlem:

®  BHeJpeHMe COBPEMEHHbIX CTabuibHbIX U ManoMHBa3MB-
HbIX TEXHOIOTNIA IEYEHMA NEPeIOMOB;

*  NpeBeHTMBHaA AMArHOCTMKA U cneuuduyeckas npodunak-
TUKa 1 nedveHmne CHK3I;

®  COBEpLUEHCTBOBAHWE TaKTUKM NeYeHna ¢ y4ETom 0bbek-
TUBHbIX METOZ0B OLIEHKU TAMKECTU NOBPEXAEHUI U COCTO-
AHMA BONbHbIX;

*  BHejpeHWe COBPEMEHHbIX METOA0B ANArHOCTUKU NOBPEK-
[eHU (KOMMbIOTEPHAA U MarHUTHO-PE30HaHCHas TOMO-
rpadus, aKCNpPecc-meTod, AMarHOCTUKM XKMUPOBOM Nobyn-
NemMuu 1 ap.);

®  COBEpLUEHCTBOBAHWE OPraHU3aLMu Chneuranu3upoBaHHOM
MeAMLMHCKOM MOMOLLYM NpK 0BcyKAaeMbIX NOBPEXAEHUAX.

Ha ocHoBe BbILIEN3N0KEHHbIX Pe3y/bTaTOB PaboTbl HaMK bbina
pa3paboTaHa WKana gna nporHo3uposaHua /1M B octpom nepuoge
TCT, KOoTOpaA Tak»Ke UCNoaAb30BaNaACh NPX ONTUMMU3ALMMN TAKTUKHK fe-
yeHUs obCyXaaeMbix NOBPEXKAEHNI Y BObHBIX OCHOBHOM rpynnbl. B
OCHOBY A@HHOW LUKa/bl MONOMKEH NMPUHLMN CTAaTUCTUYECKOM 3HAYMMO-
CTW UCNO/Ib3yeMbIX MPOrHOCTUYECKMX KpUTepues Ha passutue JIN, a
TaKKe NPUCBOEHWE AaHHOMY NPU3HaKY onpesenéHHbIx 6annos c yue-
TOM €ro CTaTUCTUYECKOW 3HAYUMOCTU METOAOM IKCMEPTHBIX OLEHOK
(Tabn. 6).

TecTpoBaHWe Npen/IoKEHHON LWKabl MPOBOANNOCH B OCHOB-
Hoit rpynne (n=1517) nyTém cpaBHeHMA PE3yNbTaToB MPOrHO3MPO-
BaHUA /I ¢ daKTUYECKMM MCXOA0M OBCYKAIEMbIX MOBPEKAEHWUN.

Tabnauya 6 Memoduka npozHo3uposaHusa /TN 8 ocmpom nepuode TCT

Kputepuu / Clinical variable

BospacT 6osbHbIX / Age of patients

ComaTtumueckue 3abonesarna / Comorbid disease

Bua tpasmatusma / Type of injury

TAKeCTb NoBPeXAeHUIN No Wwkane HazapeHko
The severity of injuries according to the Nazarenko scale

TAYKECTb COCTOAHMA 60/bHbIX NO WKane lyMmaHeHKo
The severity of the state of patients on the Gumanenko scale

Jlokanv3aumsa SOMUHUPYHOLLEN TPaBMbI
Location of dominant injury

Hanuuune kKnMHUYecknx npmsHakos CHKI / FES

the severity of trauma and hospital patients' health sta-
tus;

e introduction of modern approaches for diagnosing
composite injuries, including computer and magnetic
resonance imaging, an express method for diagnosing
fatty globulemia, etc.);

¢ improving the organization of specialized care to treat
injuries in question effectively.

Based on the study's findings, we have developed a risk
score prediction model capable of predicting LO in cases of acute
CTls. The model was used to improve the treatment methods for
the patients' injuries in the study group based on the principle
that specific prognostic criteria are statistically significant in pre-
dicting the development of LO with specific points assigned by
expert assessment, as outlined in Table 6.

The proposed risk score was tested in a study group
(n=1517) by comparing the prediction of LO results with the actu-
al outcome of the studied injuries. The average score in the total
sample was 47.713.4 points. The developed risk assessment score
proved highly effective, with 1424 positive results out of 1517 as-
sessments (93.9%), exceeding the benchmark for similar scales,
typically set at 80%. In 93 cases, which accounts for 6.1%, results
were negative. It was determined that the likelihood of develop-
ing LO is directly related to the sum of points. Thus, with a sum of
points up to 20 (not captured in the data), the LO development
probability was considered low. However, with a score of 21 to
40 (n=586), 41 to 60 (n=783), and >61 points (n=148), LO was
observed in 502 (85.7%), 774 (98.9%) and 148 cases (100.0%),
respectively. Based on the score, the likelihood of developing LO
can be classified as low (up to 20 points), average (21-30 points),
high (41-60 points), or very high (over 61 points). It should be
noted that the proposed scores for predicting LO of acute CTls

Table 6 Risk score for predicting LO in the acute CTls

3HaueHus kputepues / Variable value Bannbl / Score

60 u 6onee net / 60 years and over 5
cybKomneHcmpoBaHHble / subcompensated 5
AeKkomneHcuposaHHble / decompensated 10
[OPOKHO-TPAHCMOPTHBIN / road transport 5
kaTaTpasma / fall from height 5

21-22 6annos / 21-22 points 3

23-25 6annos / 23-25 points 5

26-27 6annos / 26-27 points 10

28-30 6annos / 28-30 points 15

31-34 6annos / 31-34 points 20

>35 6annos / >35 points 25

21-31 6ann / 21-31 points 10

32-45 6annos / 32-45 points 20

>45 6annos / >45 points 25

yepen / scull 10

*wuBoT / abdomen 15
NMO3BOHOYHMK / spine 5

rpyab / breast 10

Ta3 / pelvis 15

KoHeuHoctH / limbs 5
B3aMMOKOHKypupytowume / mutually aggravating 25
Knaccuueckas ¢opma / classical form 25
KAnHKuYeckaa popma / clinical form 20
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CpegHsas cymma 6annos B obLielt BbibopKe cocTasuna 47,743,4 6an-
NnoB. dPPeKTMBHOCTL pPa3paboTaHHOW LWKanbl B LEJIOM COCTaBWUAa
1424 (93,9%) NONOXUTENbHBIX PE3YNLTATOB, YTO NPEBOCXOAUT PEKO-
MeHZyeMble NoKasaTtesn 4a nofobHbix wkan (6onee 80%). Otpuua-
Te/lbHble pe3y/bTaTbl yCTaHOBAEHbI B 93 (6,1%) cnyyasnx. YcraHoBNEHA
npAMas 3aBUCMMOCTb 3TOFO NOKA3aTeNA OT BENNYMHBI CyMMbl 6an/10B:
npv cymme 6annos go 20 (B Hallem maTepuane He BCTpeyanach) Be-
POATHbIN NPOrHO3 pa3BuTUA JIN cuMTancs HU3KMM; Npu cymme 6annos
ot 21 po 40 (n=586) oHa cocTaBuna 502 (85,7%), npu cymme 6annos
ot 41 po 60 (n=783) oHa cocTaBuna 774 (98,9%), npu cymme >61
6anna (n=148) — 148 (100,0%). B utore, npu cymme 6annos ao 20 se-
POATHOCTL pa3BuTMA JIN cnepyet pacueHuUTb Kak Hu3Kyto, ot 21 o 30
6ann108 — Kak cpeaHtoto, oT 41 10 60 6an110B — KaK BbICOKYIO M CBbILE
61 6anN0B — KaK 04eHb BbICOKYH. CneayeT OTMETUTb, YTO NPUMEHe-
HUE PEe3yNbTaToOB NPEANOKEHHOW WKaNbl AN8 NPOrHosuposaHua JIU
octporo nepuoga TCT HeobXoAMMO NPUHUMATb HE KaK BEPAUKT 60/1b-
HOMY, @ PYKOBOACTBO K AEMCTBUIO NMPY BbIGOPE ONTUMAIbHOMN TaKTUKK
NedyeHuns 0bCyKAaeMbIX MOBPEXKAEHMIA. B YaCTHOCTU, HAMM C y4ETOM
pe3ynbTaToB pa3paboTaHHON LWKabl NPUMEHAETCA Cedytowasn onTu-
MMW3MPOBAHHAA TaKTUKa NeveHns TCT:

®  MpV HW3KOM NMPOrHO3€e HEOBXOAMMO NPUBETHYTL K NpUMe-
HEHMIO MO MOKa3aHWAM BCEro CMEeKTpa seyebHO-auarHo-
CTUYECKUX NPOLIEAYP;

*  npwu cpesHeM NpPorHose HeobXxoaMMo MUCNob30BaTb CXe-
MY HEMOJIHOM AMAarHOCTUKM U MalOMHBA3WUBHbIE TEXHO/O-
rmu;

®  Mpv BbICOKOM NPOrHO3e NPUOPUTET HEOBXOAMMO OTAaBaTh
PEaHNMaLMOHHBIM MEPONPUATUAM, @ ONEPATUBHbIE BMe-
LIATeNbCTBA CEAYET BbINOHATL TO/BKO MO MKU3HEHHbIM
MOKa3aHusM;

®  Mpuv KpaiiHe BbICOKOM NPOrHO3e — TO/IbKO KOMIM/IEKCHOoE
NIeYeHMe LOKA U BUTA/IbHBIX HAPYLIEHWIA.

Pe3ynbTaTbl NPUMEHEHWUA ONTUMMU3MPOBAHHOW TAKTUKM OKa-
3a/IUCb /lyylle, YeM B KOHTPO/IbHOM Tpynne, 0 YEM CBUAETENbCTBYET
CTaTUCTMYECKM 3HAYMMOE YMEHbLUEHMeE YacToTbl JIN (COOTBETCTBEHHO
13,5% 1 18,5%, p<0,01) (puc. 5).

NInTepatypHble faHHble 0 YacToTe seTanbHocT nNpu TCT Kone-
6nt0TCA B LWKMPOKMX npegenax — ot 15 go 60,0% [2, 4, 5, 8, 11, 13].
LLInpokuii pa3bpoc faHHbIX, KacatoLWMXCA NOKa3aTenei NeTanbHoOCTH
npu TCT, 06bACHUMO OTAINYMEM aHANN3UPYEMbIX BbIOOPOK BONbHBIX
no CTPYKType nospexaeHnit [4, 5]. Hanbonee HU3KMe nokasaTenw
NeTaNbHOCTM HabNoAA0TCA NPU BKAKOYEHUM B UCCNeA0BaHUE BCEX
60/1bHbIX C COYETaHHOM TPaBMOM, BbICOKME — npu aHanmse TCT,
COMNPOBOXKAAMOLIMXCA KPUTUYECKMMU KPOBOTEUEHUAMM, TAMKENbIM
TPaBMaTUYECKMM LLOKOM W BUTa/bHbIMM HapyleHuamu [1, 3, 12].
B cBA3M C 3TUM, HEKOTOPbIE UCCNEA0BATENN, C LLE/IbIO NMONYYEHUA CO-
NOCTaBUMbIX AaHHbIX, PEKOMEHAYIOT NPUBErHyTb K CTaHAAPTU3 ALK
JaHHbIX [4, 5]. C 3TOM Uenblo, NPy CTaHAaPTM3aL MM AaHHbIX B HACTO-
Alee uccnesoBaHne bbinn BKAOYEHbI 6O/bHbIE C TPABMATUYECKUM
wokom Il n Il cteneHel no Wwkane HazapeHKo 1 TAMKECTbIO COCTOAHNA
60n1ee 20 6an10B (C TAKENbIM, KPAHE TAXKENBIM U KPUTUYECKUM CO-
cToAHMAMM).

B nutepatype MHGOPMALMKM NO NETANbHOCTU C aHANOTUYHbIMU
UCXOAHBIMM JaHHBIMM MO CTPYKTYpe MaTepuana Mbl He BCTPETW/IM,
MO3TOMY Pe3yNbTaThl UCCIEA0BAHUA OLEHMBAIUCL B CPAaBHUTENBHOM
acnekTe B OCHOBHOW WM KOHTPO/IbHOM rpynnax. B pesynstate peanu-
3aLMKN NPESIOKEHHON KOMMNEKCHOW ONTUMM3MPOBAHHOM TaKTUKM B
OCHOBHOW rpymnne 0TMeYeHO CTaTUCTUYECKM 3HAUMMOE YMEHbLLEHWE
yaenbHoro Beca /1M (B ocHoBHOW — 13,5% M B KOHTpONbHOM — 18,5%,
p<0,01).
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ymepLume
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Puc. 5 Pe3ynemamel nie4eHus ocmpoeo nepuoda TCT 8 epynnax
Fig. 5 Treatment outcomes of the acute CTls in study and control groups

should not be viewed as an automatic death sentence. Instead, it
should be seen as a guide for selecting the best approach to treat
the discussed injuries. Based on the results of a risk score predic-
tion model, we implement the following optimized strategies to
treat CTls as follows:

e with a low probability of LO, it may be necessary to uti-
lize a range of diagnostic and treatment procedures ac-
cording to indications;

e with an average probability of LO, it is essential to take
a symptom-based approach and utilize minimally inva-
sive technologies;

e with a high probability of LO, priority should be given
to resuscitation; only life-saving surgical interventions
should be performed;

e with an extremely high probability of LO- comprehen-
sive treatment of shock and vital organ dysfunction is
the only option in these settings.

Using an optimized approach in the study group yielded bet-
ter results than the control group, as evidenced by a statistically
significant decrease in the frequency of LO — 13.5% for the study
group and 18.5% for the control group (p<0.01), as shown in Fig.
5.

The literature contains varying information on the mortal-
ity rate in CTls, ranging from 15% to 60% [2, 4, 5, 8, 11, 13]. The
varied range of mortality rates in CTls can be attributed to the
differences in patient samples analyzed based on the type of in-
juries they have sustained [4, 5]. The lowest mortality rates are
observed when all patients with composite trauma are included
in the study. The highest ones observed when analyzed CTls were
accompanied by critical bleeding, severe traumatic shock, and vi-
tal organ dysfunction [1, 3, 12]. To achieve consistent and compa-
rable data, some researchers suggest using data standardization
[4, 5]. Patients with traumatic shock Il and Ill severity degrees per
the Nazarenko scale were included to standardize data for this
study. Patients scoring over 20 points were considered to be in
severe, extremely severe, or critical conditions.

We could not find any information about mortality rates
with similar initial clinical data in the literature. As a result, we
evaluated the study's findings comparatively between the control
and study groups. After implementing the proposed comprehen-
sive, optimized approach, a statistically significant decrease in the
proportion of LO in the study group was noted. Specifically, in
the study and control groups, to 13.5% and 18.5%, respectively,
p<0.01.

B ocHoBHaf rpynna

KOHTPO/bHAA rpynna
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3AKNIOMEHMUE

YcTaHoOBNEHA CTAaTUCTUYECKU 3HAYMMaA BEPOATHOCTb Pa3BUTMA
IV npmn TCT B 3aBMCMMOCTY OT BO3pacTa 60/IbHbIX, HANUUUA cyb- U
[eKOMMNEHCMPOBaHHbIX  $OPM comaTuyeckmx 3abonesaHuit, Buaa
TPaBMaTU3Ma, IOKaAM3aLMN JOMUHUPYIOLLMX MOBPEXAEHUN, TAXe-
CTV MOBPEXAEHUIA U COCTOAHUA BONbHBIX U HAIMUMA KNACCUYECKUX
N KAMHuYecknx popm CHI. C yyétom BbisBNeHHbIX OP pa3paboTaHa
BbICOKO3(hdEKTUBHAA LLUKaNA NPOrHO3MPOBAHMA BEPOATHOCTU Pa3BU-
T8 IN octporo nepuoga TCT, UCNONb30BaHME KOTOPOM B KAMHUYe-
CKOM NPaKTUKe CNOCOBCTBYET yNYULIEHUIO Pe3ybTaToB 06CYKAaeMbIX
noBpexaeHuin. BHegpeHe onTMMM3MPOBaHHbIX NOAXOAO0B B COYeTa-
HUM C NPUMEHEHMEM Pe3yNbTaToB MPOrHO3UPOBAHUA BEPOATHOCTU
pa3BuTHA SV cnocobCTBOBANM CTATUCTUYECKM 3HAUMMOMY CHUMKEHWIO
[aHHOTo MOKasaTens Mo CPaBHEHMIO C TPAAULIMOHHBIMU NOAX0AaMM
(cootBetcTBEHHO 13,5% M 18,5%, p<0,01). Bnepsble B Pecnybavke
TafXKMKUCTaH Ha OCHOBe aHanu3a 60/1bLIOrO KAMHUYECKOTO MaTepu-
ana yctaHoB/eHa cTpykTypa TCT, YTO MOXKET ObITb UCMOAB30BAHO NPU
NaHMPOBAHWUM U OPraHU3aLMKU CeLanM3MpoBaHHON MeLULMHCKOM
MOMOLLY A@HHOMY KOHTUHIEHTY 6O/bHBIX.

CONCLUSION

A statistically significant probability of developing LO in CTls
was established depending on the age of patients, comorbidities
in both sub-compensated and decompensated patients, the type
of injury, the location of dominant lesions, the severity of injuries
and the condition of patients, and the presence of classical and
clinical forms of FES. After identifying the risk factors, a risk score
prediction model has been developed that is highly effective in
predicting the likelihood of developing LO during acute CTls. The
model's use in clinical practice has improved outcomes for the
discussed injuries. By utilizing optimized approaches and predict-
ing the probability of developing LO, this indicator significantly
decreased compared to traditional methods (13.5% and 18.5%,
respectively, p<0.01). Based on extensive clinical data analysis,
the structure of CTls has been established for the first time in the
Republic of Tajikistan. This can aid in planning and organizing spe-
cialized medical care for this patient group.
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