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The work of police investigators includes investigation of
violent deaths, which sometimes are of scarce evidence. The
examination of corpse is essential in most of violent deaths cases;
thus, there is a need to correctly evaluate signs on the corpse as
@ @ soon as they could help investigators obtain important information

about a murder. There could be various questions to be answered
by forensic medical examiners; one of which is determination of
time since death.

The study is aimed to present guidelines on choosing the
method of evaluation of postmortem changes based on forensic
medical data, in accordance with condition of the body, features of
surroundings and other factors that have to be noted at the place
of corpse finding. Guidelines are composed in accordance with
current legal procedures on forensic medical examinations.
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Formulation of Research Problem

Forensic examination of corpses is
mainly based on Order Ne 6 of Ministry
of Health of Ukraine: On the development
and improvement of the forensic service of
Ukraine *. During the external examination,
the presence of injuries and some features
of the corpse should be outlined. The time
of death is usually evaluated in accordance
with recommendations %, using livor mortis
dynamometry and rectal temperature
measurement. However, the results of time
interval evaluation using abovementioned
methods could be affected by various external
factors and some individual features of the
corpse. Also, there are some limitations for
time intervals for those methods. Therefore,
there is a need to use specific methods for
each case of corpse examination at the place

of corpse finding, depending on different
features, such as surroundings, corpse,
presence and development of putrid changes.

Analysis of Essential Researches
and Publications

The analysis of different methods of
postmortem interval (PMI) evaluation
had been performed by M. S. Bokarius ?,
R. Shrestha, T. Kanchan, K. Krishan *
entomology-based methods of PMI
determination were studied by M. Harvey,
N. Gasz, S. Voss °, R. Sharma, R. K. Garg,
J. R. Gaur % histochemical methods of PMI
assessment were studied by C. Guerrero-
Urbina, M. del Sol, G. M. Fonseca ’,
R. Elgawish et al. 8 H. F. A. Salam et al.
studied thanatochemical methods of PMI
evaluation °.
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Article Purpose

To present guidelines on choosing
the method of evaluation of postmortem
changes based on forensic medical data,
in accordance with condition of the body,
features of surroundings and other factors
that have to be noted at the place of corpse
finding, in compliance with current
legislation on forensic examination of the
corpse.

Main Content Presentation

According to Order Ne 6 of Ministry of
Health of Ukraine, forensic examination
of the corpse should be recorded in the
protocol, including circumstances of
a case, summarized information related
to examination, information from medical
and other documents.

The usage of livor mortis
dynamometry for PMI evaluation could
be not sufficiently precise after 12 hours
after the death. Angi M. Christensen et al.
noted that livor mortis typically manifests
itself around thirty minutes to four hours
after death, and is most pronounced
approximately twelve hours after death *°.
Stephanie R. Dillon in her course titled:
Chemistry for Liberal Studies — Forensic
Academy denotes that “livor mortis does
not have very precise measurement of the
time of death after 12 hours; so, it is also
less helpful on bodies found days or weeks
after the death”. In one of the last studies

in this field, Yosuke Usumoto et al., using
spectrophotometric blood-color values,
determined accuracy of postmortem
interval: +8.84hours, without considering
the age of the deceased . To conclude, the
study of livor mortis is showing that the
degree of postmortem interval preciseness
calculated based on livor mortis could not
satisfy the needs of crime investigators in
some cases.

When it comes to PMI measurement
using temperature drop, algor mortis,
the study made by Henssge et al. showed
the need to collect additional information
about body weight, thickness and quantity
of clothing layers on the corpse, bedding
of the corpse — the place the corpse laid
on, dry or wet air, still or flowing air; thus,
the effect of these factors on the corpse’s
temperature drop could be taken into
account while calculating the time since
death 2. Surely, in order to retrieve such
information, there is a need for additional
instruments to measure all those
parameters precisely enough to obtain
the correct postmortem interval, which
requires providing forensic examiners
with all necessary equipment to make
such evaluations.

Methods of postmortem interval
evaluation, which are Dbased on
histological, biochemical and

immunohistochemical changes in the
corpse, show the possibility of their
application in late postmortem interval,
when most of currently used methods

Estimation of postmortem interval using thanatochemistry and postmortem changes.
Alexandria Journal of Medicine. 2012. Vol. 48. Is. 4. Pp. 335—344. DOI: 10.1016/j.ajme.2012.05.004

(date accessed: 29.09.2021).

10 Christensen A. M., Passalacqua N. V., Bartelink E. J. Forensic Anthropology: Current Methods

and Practice. Amazon.com Services LLC, 2014.

11 Usumoto Y., Kudo K., Tsuji A., Thama Y., Ikeda N. Predictive equation to estimate post-mortem
interval using spectrophotometric blood-colour values. Medicine, Science and the Law. 2019. Vol.
59.Is. 1. Pp. 36—41. DOI: 10.1177/0025802418819611 (date accessed: 29.09.2021).

12 Henssge C., Madea B. Estimation of the time since death in the early post-mortem period. Forensic
Science International. 2004. Vol. 144. Is. 2—3. Pp. 167—175. DOI: 10.1016/j.forsciint.2004.04.051

(date accessed: 29.09.2021).
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couldn’t be used . Scientists marked
the possibility to determine PMI up to
6 days after the death, evaluating the
morphological changes in some internal
organs.

Usage of computer programs
for evaluating histological slides is
perspective, and artificial intelligence
programs which are already effectively
used, for example, in oncology, could
be implemented in work of forensic
histologists as well.

Usage of computer programs allowing
a forensic examiner to combine several
methods to get more accurate results was
described in modern publications on PMI
topic. For example, Cristina Cordeiro
et al. have developed a computer
program which calculates time since
death by estimating biochemistry of
the vitreous humor, temperature and
body weight *. José I. Mufioz-Barus et
al. developed program which measures
the concentrations of potassium,
hypoxanthine and urea in the vitreous
humor *.

Conclusions

The work of forensic examiners while
evaluating corpse time of death must
involve various factors which should be
noted for each case. In order to obtain
precise results, several methods should be
used. The usage of computer programs or
mobile applications for this purpose could
facilitate and faster its implementation for
forensic examiners.

0co0IMBOCTi OLIiHIOBAaHHS IIOCMEPTHOTO
iHTepBaJIy JJI1 PO3CJIilyBaHHS 3JI0YHHIB
Edeap I'puzopan, Anscena Cmawax,
Hima Pesai

Iomixe tHwux, 0o 0608°13Ki8 CAIOUUX NOATYLT
HANEH UMb PO3CALOYBAHHA HACUALHULLKUX CMep-
metl, koau bpakye iHgopmauii npo ocobausocmi
HacmanHa cmepmi. Ozasd mpyna HeobxiOHUIl
y 6invwocmi eunadkie HACMAHHAL HACUALHULBKOL
cMepmi, came mMomy icHye nompeba Y NpasuabHO-
MY OUIHIOBAHHI PISHOMAHIMHUX 03HAK HA MPYNi,
OCKIAbKU Ue ModHce donomozmu caiduum — Hada-
mu eaxcaugy iHgopmauiio npo 606UECME0, AKWO
maxe cmanocs. Jlo cy0o8o-meduunux excnepmis
MONHCYMb BUHUKHYMU DI3HI 3aANUMAHHS, OOHUM
3 AKUX € 8U3HAYEHHS 0A8HOCTII HACTMAHHS CMepMi.

13 T'puropsH E. K., Mupouranyerxko M. C. OcobiuBocTi micasicMepTHUX MOPMOIOriYHUX 3MiH
matku. Morphologia. 2020. T. 14. Ne 4. C. 90—94 ; Elgawish R., Abdelrazek H. M., Desouky A.,
Mohamed R. M. Ibid. DOI: 10.21608/ZJFM.2021.63677.1071 (date accessed: 29.09.2021) ; Salam H.
F. A., Shaat E. A., Abdel Aziz M. H., Moneim Sheta A. A., Mohammed Hussein H. A. S. Ibid.
DOI: 10.1016/j.ajme.2012.05.004 (date accessed: 29.09.2021) ; Olkhovsky V., Grygorian E.,
Myroshnychenko M., Kozlov S., Suloiev K., Polianskyi A., Kaplunovskyi P., Fedulenkova Yu.,
Borzenkova I. Morphological features of the uterus in women at different time intervals of the
postmortem period as diagnostic criteria for establishing the postmortem interval. Wiadomosci
Lekarskie. 2021. Vol. 74. Is. 4. Pp. 821—827 ; KonoBan H. C. 3aKOHOMipHOCTi IIOCTMOpPTAJIb-
HUX CTPYKTYPHO-6ioxiMiuHMX 3MiH M’130BOi TKAaHWHU AiadparmMu: 3HAYeHHS JJIsI CYZL0BO-Me-
JUYHOI JiarHOCTUKY JaBHOCTI HACTAHHS CMEPTi. AKMYaavHi npobiemi cy4acHoi meduyuuiL:
Bicnuxk Ykpaincokoi meduunoi cmomamonoziunoi akademii. 2019. T. 19. Ne 1 (65). C. 71—77. DOI:
10.31718/2077-1096.19.1.71 (date accessed: 29.09.2021).

14 Cordeiro C., Ordéiiez-Mayan L., Lendoiro E., Febrero-Bande M., Vieira D. N., Mufioz-Barus J. I.
A reliable method for estimating the postmortem interval from the biochemistry of the vitreous
humor, temperature and body weight. Forensic Science International. 2019. Vol. 295. Pp. 157—168.
DOI: 10.1016/j.forsciint.2018.12.007 (date accessed: 29.09.2021).

15 Mufioz-Bartds J. I., Rodriguez-Calvo M. S.; Suarez-Pefiaranda J. M., Vieira D. N.; Cadarso-
Suarez C., Febrero-Bande M. PMICALC: an R code-based software for estimating post-mortem
interval (PMI) compatible with Windows, Mac and Linux operating systems. Ibid. 2009. Vol. 194.
Pp. 49—52. DOL: 10.1016/j.forsciint.2009.10.006 (date accessed: 29.09.2021).
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Memoio yb020 docaidxiceHHA € HadaHHs peKo-
Mendayiil wodo UKOpUCMAHHL Memodie OUiHIo-
BAHHS NOCMEPMHUX 3MIH 3a OaHUMU CYy0080-Me-
JuuHoi excnepmu3u 6i0nogidHo 0o cmawy miaa,
ocobausocmell HABKOAUUHBO20 Cepedo8ULLA MICYS
nodii i pewmu YUHHUKIE, AKi HeOOXIOHO 3aikcy-
samu Ha Micyl 3HaxodxcenHs mpyna. Memoduuni
pekomendayil, yMileHi y ybomy mamepiaii, Ckaa-
JeHo 8i0n08i0HO 00 8UMO2 YUHHO20 3AKOHOJA8-
cmaea, sike 8U3HAUAE Npasula il nopadok nposedeH-
Hs CY0080-MeJUUHUX eKCnepmus.

Kawuosi caosa: cydogo-meduuna ekcnepmus-
3a mpynis; cy0080-meduuna manamonoeis; 0as-
HICMb HACMAHHSA CMePMi; OYiHIOBAHHS NOCMepPNL-
HO20 iHmepsany.

0Co0eHHOCTHU OLIeHUBAaHMA JaBHOCTHU
HACTYIUIEHUS CMePTHU
JJIs1 paccaeJoBaHUs MPeCTyIUIEHU
BDoeap I'puzopsan, Anusxcena Cmawax,
Huwma Pesau

Ilomumo npoueeo 8 oba3anHocmu caedo-
samesell noauyuu 6xodum paccaedosauue Ha-
CUNLCMBEHHBIX cMepmell, Kozda HedoCmamouHo
uHpopmayun 06 ocobeHHOCMAX HACTYNAEHUSL
cmepmu. Ocmomp mpyna Heobxo0uMm 8 60NbULUH-
cmee CAyuae8 HACMYNAEHUS HACUALCTIBEHHOL
CMepmu, UMEHHO NOIMOMY Cyujecmeayem Heobxo-
JuMOCTIY 8 NPABUNLHOM OUYEHUBAHUL PASAULHBLX
NpusHaKo8 Ha mpyne, NOCKOALKY 3IMO MOdHen
nomous cnedosamensim npedoCmasuims BaANCHYIO
unpopmayuio 06 ybuiicmee, ecau makogoe ume-
10 mecmo. K cy0ebHo-meduyunckum dkcnepmam
MO2ym B03HUKHYMb pa3Hble 8ONpPOChl, OOHUM U3
Komopulx aensemcs onpedeseHue 0asHOCMU Ha-
cmynaeHus cmepmul.

Ileavto Hacmoswe20 UCCAe008AHUS SLBASLEMCA
npedocmasnerue pekoMeHOAUULl 1O UCTIOAb3084-
HUI0 Menodo8 OYeHUBAHUS TOCMEPMHLLX U3Me-
HeHUTlL no JaHHbIM CY0eOHO-MeULUHCKOLL IKCnep-
Mu3bl 8 COOMEEMCMEUlL C COCMOAHUEM Mead,
ocobeHHOCMAMU OKpYHeatoweli cpedvl Mecma npo-
ucwecmeus u Opyeumu gaxkmopamu, Komopuie
Heobx00uMo 3agukcuposamov Ha Mecme HAXoxHc-
Oenuss mpyna. Memoduueckue pekomeHOAUUL,
codepscaiyuecss 8 IMOM mamepudanvl, cocmage-
HblL 8 COOMBemMcmaulL ¢ deticmeyuum 3akoHooa-
MeAbCmMBOM, OnpedensiouwumM Npasusa U nopaoox
nposedeHus Cy0eOHO-MeOUUUHCKUX IKCTLepMU3.

Kawouegvle crosa: cyde6Ho-meduyUHCKASL IKC-
nepmusa mpynos; cy0ebHo-medUyUHCKAS MAaHa-

moaoaus; dasHocmu Hacmyn/aeHua cmepmu, oue-
HUBAHUE NOCMEPIMHO20 UHMmepesara.
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