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K CBEAEHHUIO ABTOPOB!
[Ipu HampaBIEeHUY CTAaTbH B PEAAKITUIO HEOOXOIUMO COOIONATh CISAYIONINE TIPABHIIIA;

1. CraTps nomkHa OBITH IPEJCTaBICHA B IBYX SK3EMIUIIPAX, HA PYCCKOM HMJIM aHTITUHACKOM SI3bI-
Kax, HaTrleyaTaHHas yepe3 MoJITopa HHTepBaJjia Ha OIHOI CTOPOHE CTAHIAPTHOIO JIUCTA € INMPHHOI
JIEBOTO NOJIsI B TPHM caHTHMeTpa. Mcnonb3yemblil KOMIIBIOTEPHBII WPUQT U1 TEKCTa Ha PYCCKOM U
aHnuickoM s3bikax - Times New Roman (Kupuiuna), 115 TeKcTa Ha TPy3UHCKOM S3BIKE CIIEAYeT
ucnoip3oBath AcadNusx. Pasmep mpudra - 12. K pykonrcu, HaneyaTaHHOW Ha KOMITBIOTEPE, JTODKEH
o5ITh IprtoskeH CD co crarbeit.

2. Pa3Mep craTbu TOTKEH OBITH HE MEHEe NeCsTH 1 He OoJiee 1BaALATH CTPAHUI] MAITHOIINCH,
BKJIIOYAsl yKa3areJlb JINTepaTypsl U Pe3loMe Ha aHIJIMIICKOM, PYCCKOM U IPYy3HHCKOM SI3bIKaX.

3. B crarbe 10KHBI OBITH OCBEIICHBI AKTyaIbHOCTh JAHHOTO MaTepHalla, METOIBI U PE3YIIbTaThI
UCCIIeIOBaHUs U X 00CYyKACHHE.

[Ipu npencTaBiIeHNHN B IIeYaTh HAYYHBIX SKCIIEPUMEHTAIBHBIX PA0OT aBTOPHI JOJIKHBI YKa3bIBATH
BHUJl U KOJMYECTBO SKCIIEPUMEHTANBHBIX KUBOTHBIX, IPUMEHSBIINECS METOABl 00e300MMBaHUS U
YCBHIJICHHUS (B XOJI€ OCTPBIX OIIBITOB).

4. K crarbe JOIKHBI OBITH MIPUIIOMKEHBI KpaTKoe (Ha MOJICTPAaHUIIBI) Pe3OMe Ha aHIIIUICKOM,
PYCCKOM M IT'PY3HHCKOM $I3bIKax (BK/IIOYAIOLIEE CIELYOLINE pa3aesbl: Liedb UCCIeI0BaHNs, MaTepHual U
METOJIBI, PE3YJILTATHI M 3aKIIFOUSHHE) U CIIUCOK KITtoueBBIX cioB (key words).

5. Tabnunp! HEOOXOIUMO NPENCTABIATE B Ie4aTHOH hopme. DoTokonuu He npuHUMaroTcs. Bee
nu¢poBbie, HTOTOBbIE H NPOLIEHTHbIE JaHHbIE B Ta0JIMIaX J0JIKHbI COOTBETCTBOBATH TAKOBBIM B
TeKcTe cTaThbU. Tabiuibl U rpaduKu TOJKHBI OBITH 03aryIaBIICHBI.

6. dotorpadun AOIKHBI OBITH KOHTPACTHBIMHU, (POTOKOIHHU C PEHTTEHOTPAMM - B IO3UTUBHOM
n300paxeHuH. PUCYyHKH, yepTeXu U IuarpaMmbl clIeoyeT 03ariaBUTh, IPOHYMEPOBATh U BCTABUTH B
COOTBeTCTBYIOIIEe MecTo TekcTa B tiff opmare.

B noanucsix k MukpogotorpadgusaM cieayeT yKa3plBaTh CTEICHb yBEIMUCHUS Yepe3 OKYISP HITH
00BEKTUB U METOJ] OKPACKU WJIM UMIIPETHALIMH CPE30B.

7. ®aMUIUU OTEYECTBEHHBIX aBTOPOB MIPUBOJAATCS B OPUTHHAIBHON TPAHCKPUIILIUH.

8. I[Ipu opopmnennu u HampaBneHun crared B xypHanm MHI mpocum aBTOpOB cobmronars
NpaBUIIa, U3JI0KEHHBIE B « EMUHBIX TpeOOBaHUSIX K PYKOMHUCSM, IPEACTABISIEMBIM B OMOMEIUIIMHCKHUE
JKypHAJIbD», TPUHATHIX MeXIyHapOAHBIM KOMHUTETOM PEIAaKTOPOB MEAMLMHCKUX KYpHAJIOB -
http://www.spinesurgery.ru/files/publish.pdf u http://www.nlm.nih.gov/bsd/uniform_requirements.html
B koHIIe Kax 101 OPUTHHATIBHOM CTaThU MPUBOAUTCA OnOIHOrpadguyeckuii cnucok. B cnmncok nurepa-
TYPBI BKJIFOYAIOTCSl BCE MaTepHalibl, HA KOTOPBbIE UMEIOTCS CCBUIKU B TeKcTe. CIHUCOK COCTaBIAETCs B
andaBUTHOM MOpsAKe U HymMepyeTcs. JIutepaTypHblii HCTOYHMK NPUBOAUTCS Ha sI3bIKE OpUrMHaia. B
CIMCKE JINTEPATyPhl CHavYajia IPUBOIATCS PabOThI, HAMCAHHBIE 3HAKaMU TPY3MHCKOTO andaBuTa, 3aTeM
Kupwuien u naruHuneidl. CChUIKM Ha IUTHUPYEMble pabOThl B TEKCTE CTAaTbH JAIOTCS B KBaIpPaTHBIX
CKOOKax B BUJI€ HOMEPA, COOTBETCTBYIOLIETO HOMEPY JaHHOH pabOoThI B CIIMCKE TUTEPaTypbl. bonbmmH-
CTBO IIUTHPOBAHHBIX UCTOYHUKOB JOJKHBI OBITH 3a IMOCTIEAHNUE S5-7 JIET.

9. ns momydeHus MpaBa Ha MyONMKAIMIO CTaThs OJDKHA MMETh OT PYKOBOIUTENSI pabOTHI
WIN YUPEXKJCHUS BU3Y U CONPOBOIUTEIHHOE OTHOLLICHNUE, HAIMCAHHBIC WJIM HAlledaTaHHbIE Ha OJIaHKe
Y 3aBEPEHHBIE MOJIHCHIO U NIEYATHIO.

10. B koHIe cTaThU NOJKHBI OBITH MOAMHCH BCEX aBTOPOB, MOJHOCTBHIO MPUBEAEHBI UX
(amMuInM, UIMEHa U OTYECTBA, YKa3aHbl CIIy>KeOHBIN M AOMAIIHUI HOMEpa TeJIe(OHOB U agpeca MM
uHble koopAuHaThl. KomuuecTBo aBTOPOB (COABTOPOB) HE NOHKHO MPEBBIMIATH IISATH YEJIOBEK.

11. Penakuus ocraBisiet 3a cO00i MpaBo COKpaIaTh ¥ HCIPaBIATh cTarhi. Koppekrypa aBropam
HE BBICBUIAETCS, BCS paboTa U CBEpKa IPOBOAUTCS 110 aBTOPCKOMY OPHTHHAILY.

12. HemomycTuMoO HampaBiieHHE B pelaklMIo padoT, MpeICTaBICHHBIX K MeYaTH B MHBIX
M3/1aTeNbCTBAX WIIM OMYOJIMKOBAHHBIX B APYTHX U3JAHUSX.

Hpﬂ HApYHNIEHUH YKa3aHHBIX IPABUJI CTATbU HE PAaCCMAaTPUBAIOTCH.
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9. To obtain the rights of publication articles must be accompanied by a visa from the project in-
structor or the establishment, where the work has been performed, and a reference letter, both written or
typed on a special signed form, certified by a stamp or a seal.

10. Articles must be signed by all of the authors at the end, and they must be provided with a list of full
names, office and home phone numbers and addresses or other non-office locations where the authors could be
reached. The number of the authors (co-authors) must not exceed the limit of 5 people.

11. Editorial Staff reserves the rights to cut down in size and correct the articles. Proof-sheets are
not sent out to the authors. The entire editorial and collation work is performed according to the author’s
original text.

12. Sending in the works that have already been assigned to the press by other Editorial Staffs or
have been printed by other publishers is not permissible.

Articles that Fail to Meet the Aforementioned
Requirements are not Assigned to be Reviewed.
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Abstract.

Aim: The study of the dynamics of changes in the temperature
indicators of the injured pancreatic tissues in various types of
mechanical trauma, depending on the time elapsed since the
injury and the time of death.

Material and methods: The material of the study was the
pancreatic tissue of 256 individuals, both male and female, aged
20 to 60, who died with a known time of injury and time of
death, with or without the presence of alcohol in the blood.

Results: The article analyzes the issue of diagnostics,
determining the time of injury and time of death. In the course
of the conducted studies, statistically reliable dynamics of
temperature decrease was revealed in both injured and intact
pancreatic tissues in individuals who died from injuries, which
can be used as one of the criteria for determining the time of
injury. The study revealed that higher quantitative temperature
indicators are observed directly in the area of pancreatic damage
in comparison with uninjured pancreatic tissues with an average
difference of 1.5-3°C (£0.17). It was established that the sex of
a person (male or female) does not significantly influence the
temperature indicators of the pancreas.

Conclusions: Based on the results of the study, a regression
model was proposed for using to determine the time of death.
This model takes into account the temperature indicators of the
parenchymal organs of the abdominal cavity and retroperitoneal
space in combination (liver, pancreas, spleen, kidneys) in
dynamics at both positive and negative temperatures, using a
modern method of infrared thermometry.

Key words. Injury, pancreas, diagnostics, thermometry.

Introduction.

The modern development of scientific and technical progress,
industry, an increase in a number of vehicles, natural and man-
made disasters are characterized by a significant increase in
injuries, leading to an increase in mortality from injuries, which
ranks third after cardiovascular and oncological diseases, and
is the leading cause of death among the population under 40
years old. Furthermore, the issue of investigating criminal
cases involving injury and death, especially in the context of
international armed conflicts, which leads to a constant increase
in the number of injured, dead, and missing persons, is a very
relevant problem today [1-4]. Accordingly, there is a need for
the constant development and application of new methods and
techniques to increase the informativeness, justification, and
objectivity of injury diagnostics [5-7].

The article analyzes the issue of diagnostics, determining the
time of injury and time of death. According to the research
results, recommendations were provided for the practical
application of statistically significant dynamics of decreasing
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temperature indicators in injured and intact tissues of the organs
of the abdominal cavity and retroperitoneal space, in particular,
the pancreas in individuals who died from injuries as one of the
criteria for determining the time of injury and death.

In the overall structure of mechanical injury to the parenchymal
organs of the abdominal cavity, the number of pancreatic injuries
according to various data is up to 9% and is characterized by
high mortality according to various data from 12% to 42%
due to the absence of clinical symptoms, therefore there are
difficulties in diagnostics [7-9]. The objective of the study was
to study the dynamics of changes in the temperature indicators
of the injured pancreatic tissues in various types of mechanical
injuries, depending on the time elapsed since the injury and the
time of death.

Materials and Methods.

Study design and participants:

The research material to date is pancreatic tissues of 256
individuals, both male and female, aged 20 to 60, who died with
a known time of injury and time of death, with or without the
presence of alcohol in the blood. These people were subjected to
autopsy in the anatomical department of the Bureau of Forensic
Medical Examination (Kyiv, Ukraine).

The work was carried out in accordance with the requirements
of the «Instructions on the Forensic Medical Examination»
(Order of the Ministry of Health of Ukraine No. 6 dated
01/17/1995), in accordance with the requirements and norms,
standard provision on ethics of the Ministry of Health of
Ukraine No. 690 dated 09/23/2009, «Procedure for the Removal
of Biological Objects from the Dead, whose Bodies are Subject
to Forensic Examination and Pathoanatomical Examination
for Scientific Purposes» (2018). Ethics Committee of the
0.0. Bohomolets National Medical University, Kyiv, Ukraine
(project no 1, date: 24.01.2023)

Method of data collection:

We used the modern method of infrared thermometry to
resolve the issue of limitation of pancreas damage. The methods
of infrared thermometry were used to determine the temperature
of the injured and intact tissues of the liver, spleen, pancreas
and kidneys to establish the limitation of death and the time
of damage. We conducted the study using the thermal ITMO
tracier models Th 9100 pmvi- wl, which is a contactless high-
sensitive infrared cameras (Japan). Infrared radiation from the
object registered and converted the camera into an electrical
signal, after which the analog temperature signal was converted
into a digital signal, which was displayed in the form of a
colored thermogram. In the case of studies, we studied the
pancreas temperature after 1, 2, , 10, 12, 14, 16, 18, 20 and 24
hours after opening the temperature of the internal organs of
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healthy persons is quite constant, depends on the amount of heat
they produce, the activity of metabolic processes and chemical
reactions. The temperature of the internal environment of the
abdominal cavity is quite constant and is an average of 37.0+1°
system of the environment in the morgue during research was
18°C.

Statistical Analysis:

Statistical data processing was carried out using Microsoft
Excel XP and Statsoft Statistica 10.0 software packages.

Group indicators of descriptive statistics were calculated -
arithmetic mean (m), 95 % trust interval average (95 % CI),
medium (M) error, median (ME), lower 25 % quarter (LQ),
upper 75 % quarter UQ. To choose the criterion for evaluating
the significance of even differences, the correspondence of the
form of distribution was checked, the criterion of Kolmogorov -
Smirnova was used, and the equality of general variances using
Fisher F -criterion was controlled. The hypothesis of the equality
of general average in all cases was performed using the U- the
Mann-Howitney Test criterion for independent variables, which
were the most significant non-parametric alternative to the
Student's T-criterion. The level of significance did not exceed
5 %, ie p <0.05. For determining the required sample volume,
the value of the arithmetic and average quadratic deviations
determined. During biometric analysis, the calculations were
performed using the PSAT system using the relevant licensing
applications. The registration of research materials, depending
on their features, was entered in the corresponding protocols.
Microphotography of the objects of the study was carried
out both on the photographic facilities "Mikrat-300" with the
help of the camera "Zenith E", and with the help of modern
digital technologies (camera "Canon", computer). Standard
photographs were used for microphotoms.

Results.

As a result of a study of the temperature indicators in injured
and intact pancreatic tissues using the infrared thermometry
method, it was established that the temperature indicators in
the area of injured pancreatic tissues and intact parts gradually
decrease as the time since the injury increases, while the
temperature indicators of the skin covers were also taken into
account, as shown in (Figures 1-4).

When conducting an analysis of the obtained temperature
indicators of the pancreas from the area of injury and adjacent
uninjured tissues, with mandatory consideration of the
temperature indicators of the skin covers, it was established
that there is a statistically significant dynamic decrease in the
temperature indicators of the pancreas in both men and women,
depending on ambient temperature at the time of death, the
thickness of subcutaneous tissue, and the time of examination
of the injured and intact organs after autopsy.

The dynamics of changes in temperature indicators of the
pancreas depending on sex and ambient temperature at the time
of death are shown in (Table 1 and Figure 5).

A statistically significant dynamic decrease in temperature
indicators in both injured and intact pancreatic tissues in
individuals who died from injuries was established. It was used
as one of the criteria for determining the time of the injury
onset. The identified statistically significant difference in the
temperature indicators of the pancreas depending on the time
of injury and the time of death allowed to develop mathematical
models for the most accurate determination of the time of
death, taking into account external and internal factors, such as
ambient temperature, thickness of the subcutaneous tissue and
the time of the study after autopsy. Such a factor as sex does not
significantly affect the temperature indicators of the pancreas.

— 17,6

°C
17,0
16,4
15,8
15,2
14,6
14,0

13,4

12,8

Figure 1. Temperature indicators of the skin cover of a 48-year-old male who died from a mechanical injury.
Notes: A — anterior surface of the abdominal wall in the liver area; B — inguinal area on the right; C, E — anterior abdominal wall; D — anterior
abdominal wall in the pancreatic area; F — anterior surface of the chest on the right.
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Figure 2. Temperature indicators of pancreatic tissues 1 hour after autopsy.
Notes: C — area of injury; D — area of uninjured tissues.
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Figure 3. Temperature indicators of pancreatic tissues 6 hours after autopsy.
Notes: C — area of injury, D — area of uninjured tissues.
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Figure 4. Temperature indicators of pancreatic tissues 24 hours after autopsy.
Notes: C — area of injury; D — area of uninjured tissues.
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Figure 5. Dynamics of changes in the temperature of the pancreas depending on sex and ambient temperature at the time of death.

Notes: t"+" men — temperature indicators of pancreatic tissues in men at positive ambient temperature; t"-" men — temperature indicators of
pancreatic tissues in men at negative ambient temperature; t"+" women — temperature indicators of pancreatic tissues in women at positive
ambient temperature, t"-" women — temperature indicators of pancreatic tissues in women at negative ambient temperature.

Table 1. Dynamics of changes in the average values of the temperature of the pancreas depending on sex and ambient temperature, Mxm (95% CI).

Terms of research Negative temperature Difference Positive temperature Difference
after autopsy Male, n=76 Female, n=32 level Male, n=80 Female, n=68 level
. 15.64+0.16 15.370.19 16.58+0.20 15.470.04
> minutes (15.32 - 15.95) (14.98 — 15.75) 0.187 (16.17 - 16.99) (1539 1556) 003
15.3240.16 15.03£0.19 16.25+0.20 15.1240.05
I'hour (15.01 - 15.63) (14.65 — 15.42) 0.041 (15.85 — 16.65) (15.03—1521) 2002
15.08+0.15 14.73+0.20 15.9620.20 14.82+0.04
2 hours (14.78 — 15.39) (1433 - 15.13) 0.024 (15.56 — 16.36) (1475 1490) 001
14.84+0.15 15.0420.15 15.7140.19 14.65+0.05
4 hours (14.54 - 15.14) (14.73 - 15.35) 0.008 (15.32 - 16.10) (1455 1475) 0003
14.64+0.15 14.25£0.20 15.51£0.19 14.4320.04
6 hours (14.34 - 14.95) (13.84 — 14.66) 0.044 (15.12 — 15.90) (1435—1451) 0002
14.400.15 13.96+0.22 15.10£0.22 14.15%0.05
10 hours (14.10 - 14.71) (13.52 - 14.40) 0.036 (14.66 — 15.53) (14.06 - 1424y 07
14 hours 14,210,15 13,8440,20 0.046 15,06+0,20 14,1140,05 0023
(13,91 — 14,51) (13,43 — 14,25) : (14,67 — 15,45) (14,01 — 14,21) ’
14.1120.16 13.75+0.19 14.92+0.20 14.02+0.05
16 hours (13.80 — 14.42) (1336 — 14.15) 0.049 (14.53 - 15.32) (13.91 - 14.13) 0.09
13.9820.15 13.6420.19 14.8120.20 13.94+0.05
18 hours (13.68 — 14.29) (13.25 - 14.04) 0.038 (14.42 - 15.21) (13831405 12
13.88+0.15 13.55£0.20 14.70£0.20 13.86:0.06
20 hours (13.58 — 14.19) (13.15 - 13.94) 0.063 (14.30 — 15.09) (1375-1398) 18
24 hours 13.7840.15 13.4520.20 0.063 14.600.20 13.7520.06 015
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As a result of further statistical processing of the temperature
indicators of the pancreas, it was found that for a more accurate
determination of the time of death, the temperature indicators of
the pancreas alone are not enough. It is necessary to take into
account the temperature indicators of other parenchymal organs
of the abdominal cavity and retroperitoneal space (liver, spleen,
kidneys), as a result of which a regression model was obtained
for determining the time of death of individuals who died as a
result of mechanical injury at different temperatures. In the case
of negative temperatures:

Y=7291.5+X,x18.3-X,x6.9-X x631.3+X x281.2-X x173.3-
X, x40.9+X x268.8

where Y —time of death, X, — thickness of subcutaneous tissue;
X, —temperature of external covers; X, —liver temperature; X, —
spleen temperature; X, — pancreas temperature; X, — temperature
of the right kidney; X, — temperature of the left kidney.

The regression model for determining the time of death
according to the temperature indicators of parenchymal organs
of the abdominal cavity and retroperitoneal space (liver,
pancreas, spleen, kidneys) of individuals who died as a result
of mechanical injury in the case of positive temperatures is as
follows:

Y= 6324.7+X x24.5-X,x844.3+X x760.7+X x277.9-
X x14.7+X x633.2-X,x917.6

where Y —time of death, X, — thickness of subcutaneous tissue;
X, —temperature of external covers; X, —liver temperature; X, —
spleen temperature; X, — pancreas temperature; X, — temperature
of the right kidney; X, — temperature of the left kidney.

Discussion.

According to a number of authors, isolated pancreatic injuries
are observed in 18% of patients, in 82% pancreatic injury is
combined with injuries of the liver, gall bladder and bile ducts,
spleen, and intestines [10-13] The conducted studies established
statistically significant dynamics of temperature reduction in
both injured and intact pancreatic tissues in individuals who
died from injuries, which can be used as one of the criteria for
determining the time of injury [1,5,14,15]. The study resulted
in new findings and the development of mathematical models
for determining the time of death, taking into account the
temperature indicators of the organs of the abdominal cavity
and retroperitoneal space using the modern method of infrared
thermometry [13].

Conclusion.

The study revealed that higher quantitative temperature
indicators are observed directly in the area of pancreatic injury
compared to uninjured pancreatic tissues, with an average
difference of 1.5-3°C (£0.17). It was established that such
a factor as sex does not significantly affect the temperature
indicators of the pancreas. To establish the time of death, it is
advisable to use a regression model that takes into account the
effect on the temperature indicators of the parenchymal organs
ofthe abdominal cavity and retroperitoneal space in combination
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(liver, pancreas, spleen, kidneys) in the dynamics of positive
and negative temperature. The proposed comprehensive
approach, based on determining thermometric indicators of the
parenchymal organs of the abdominal cavity and retroperitoneal
space, optimizes the accuracy and probability of addressing
issues regarding the time of death and the time of injury. To
obtain objective information, it is necessary to repeatedly
measure the temperature in dynamics at the recommended time
intervals.
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