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Introduction. The work of forensic medical examin-
ers during investigation of corpse is mainly connected
with providing information on corpse’s examination.
Among other features, the examiner has to evaluate the
development of postmortem changes, in order to define
the approximate time that passed from the death of a
person, a postmortem interval (PMI). The evaluation is
complicated by the fact that the postmortem changes’
appearance and its development are dependent on vari-
ous factors. Thus, the evaluation of PMI could not be as
accurate as it should be in the work of forensic medi-
cal examiner. Several studies showed the impact of such
factors on the PMI evaluation, but the level of their in-
fluence was not measured [1-6].

The aim of our investigation was to make a compari-
son of several environmental factors and estimate the
measurement of their impact.

Object and methods. The analysis of data obtained
from forensic medical reports in 164 cases (82 females,
82 males) was made. The inclusion criteria were: the re-
ports on deceased persons of both genders aged 20-69
years with the known non-violent type of death, the ex-
aminations performed in 24 + 6 hours after death. The
exclusion criteria were: cases of violent types of death,
cases accompanied with massive blood loss, cases when
forensic medical diagnosis was not made.

The measurement of postmortem changes was per-
formed using Total Body Score method, according to re-
ports’ data. The studied external factors were: duration
of postmortem stay at scene, ambient temperature,
thickness of clothes, underlaying material.

Thickness of clothes was classified into groups ac-
cording to Henssge et al. [7]. The underlaying materials
were categorized by their thermal conductivity [8,9].

The statistical calculations were made by means of
Microsoft Excel 2016, StatSoft Statistica 8. The mean
values(M) were calculated; a distribution check had
shown their non-normality, therefore, the Spearman
rank correlation was chosen for a study of the signifi-
cance of relations between the abovementioned factors
and TBS values in the defined PMI. Significance level
was p<0.05.

Results and discussion. The data on studied exter-
nal factors was evaluated using mean values of each
factor (table). Thus, the ambient temperature had the
biggest impact on the postmortem changes’ develop-
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ment. Its greatest, weak positive, correlation was ob-
served in group of deceased persons aged 40-49 years.
The smallest, very weak positive, correlation — in those
aged 20-29 years.

The thickness of clothes had lesser impact and big-
ger variability in studied age groups, compared to “am-
bient temperature” factor. The greatest, weak positive,
correlation value was indicated in group of deceased
persons aged 50-59 years. The smallest, very weak neg-
ative, correlation — in those aged 30-39 years.

The outdoors “duration of postmortem stay” had a
weak positive correlation value. The greatest, weak pos-
itive, value was observed in group of deceased persons
aged 50-59 years. The smallest, very weak positive, cor-
relation —in those aged 40-49 years.

The indoors “duration of postmortem stay” corre-
lation values displayed the greatest variations among
studied criteria, showing both negative and positive cor-
relations. Its mean value indicated very weak positive
correlation, though, taking into account the variability
of results for this factor and very weak level of corre-
lation, this factor was considered as not having major
influence in studied cases.

The “underlaying material” mean value was also cor-
responding to very weak correlation level, but this one
was negative, as well as the most of correlation values
in this factor. i.e. the less thermal conductivity was the
more developed were postmortem changes. But, as-
suming the very weak correlation level in most groups,
this factor was not considered as having major influence
in studied cases as well.

In studied cases, there were no significant differenc-
es in the development of postmortem changes between
both genders.

Studies of the influence of clothing on the PMI
[7,10] indicated their insulating effect to the dead bod-
ies. However, it should be noticed that, in those studies,
there was no precise PMI neither exact ambient tem-
perature mentioned for the cases.

Table — Correlation between external factors and
TBS in 24 * 6 hours after death

. Duration of post-
Age Ambient | . hess|  mortem stay Ll
groups |MPera-| of clothes ing mate-
ture Indoors| Outdoors rial
20-29 0.165 0.126 0.033 0.213 -0.034
30-39 0.211 -0.042 -0.017 0.195 -0.057
40-49 0.448 0.390 0.286 0.064 0.003
50-59 0.290 0.413 -0.004 0.325 -0.241
60-69 0.309 0.208 0.180 0.227 -0.116
Mean
| 0.285 0.219 0.096 0.205 -0.089
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In examination of ambient temperature, the usage
of accumulated degree days was used in most recent
studies on that topic [11-14]. But that method was
considered as not being accurate in cases of ambient
temperature that differed from the weather station
temperature. So, the in new studies it was shown the ef-
fectiveness of combined measurements of not only the
temperature, but the wind capacity, wind speed and hu-
midity [15]. Also, the vitreous humor substances — phos-
phorus, magnesium, creatinine, potassium [16], hypox-
anthine, urea [17] were studied as their concentration
was changed in the postmortem period and could help
in PMI assessment. It was claimed that potassium, hy-
poxanthine, urea levels could be changed by such fac-
tors as ambient temperature, cause of death, age, could
affect the assessment of PMI when it was based on
quantity of those substances [17].

Conclusions. Thus, while performing the analysis of
studies conducted, including this one, the dependencies
of postmortem changes’ development on both external
factors and individual features of the corpse were indi-
cated. This study revealed the significant positive corre-
lations of “ambient temperature”, “thickness of clothes”
and “duration of postmortem outdoors stay” factors
with the development of postmortem changes at 24 +
6 hours after death.

Prospects of further research. It should be noticed
that, in this study, only TBS method was used to evalu-
ate the postmortem changes and only several external
factors were evaluated at the specific time period. Each
factor’s influence has to be evaluated both separately,
and in combination with each external factor and indi-
vidual corpse’s feature, in order to supplement multiple
methods used nowadays, and also to possibly promote
the development of new methods of PMI assessment.
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MOPIBHANBHUNA AHANI3 OEAKUX GAKTOPIB BM/IMBAIOYUX HA PO3BUTOK NOCMEPTHUX 3MIH

lpuropsaH E. K.

Pe3stome. OpHi€lo i3 OCHOBHMX 334ay NpU NpPoOBeAEHHI CyAOBO-MeAMYHOI eKCnepTU3n TPYNiB € BM3HAYEHHA
[ABHOCTI HacTaHHA cmepTi. MpoTe, BU3HAYEHHA NiCAACMEPTHOrO iHTEPBaY YCKAAAHIOETLCA TUM GAKTOM, LLO PO3BU-
TOK MOCMEPTHMX 3MiH Ta Or0 BUPAXKEHICTb 3a/1eXKaTb Bif, PisHOMaHITHUX YUHHMKIB. TaKMUM YUHOM, OLiHKA AaBHOCTI
HACTaHHA CMepPTi He 3aBXAW € [OCTAaTHbO TOYHO, WOH NOBHOLHHO BiAMOBICTM HA MUTAHHA CAIAYMX OPraHiB Npu
NpOBeAEHHI PO3C/iAyBaHb.

Memoto 0ocnidreHHA Byno NopiBHAHHA BNAMBY GaKTOPiB HABKONULWHLOIO CepenoBMLLLa — TEMNEPATYPU HABKO-
JIMWHbOTO CepenoBumLLa, TOBLUMHU OAATY, 0XKa TPyna, TPMBAJIICTb NepebyBaHHA TPYNiB HA MiCLLi NOAji Ha PO3BUTOK
nicnAcMepTHUX 3MmiH. poBeaeHo aHani3 gaHuX, OTPMMaHMX i3 BUCHOBKIB Cy40BO-MeANYHUX eKcnepTiB y 164 Bu-
nagKax (82 »iHKu, 82 4ONOBIKM) CyA0BO-MeANYHOT eKCNepTU3nN TpyNiB. KpUTepiammu BKAOUEHHA Bynu: ekcnepTusu
TpyniB ocib o6ox cTaTeit y Biuj 20-69 pokKiB, WO NOMEPAN HEHACUIbHULLbKOK CMEPTIO, eKCnepTusn byno nposeaeHo
yepes 24 + 6 roamnH nicna cmepTi. Kputepiamm BUKAOYEHHS Bynun: BUNAAKM HAaCUIbHULBKOT CMepTi, BUNaZAKM, L0
CYNPOBOAKYIOTbCA MAaCMBHOIK KPOBOBTPATO, BUMALKM, KONU CYAOBO-MEANYHWUI AiarHO3 He 6yB BCTAHOBNEHUN.
byB npoBeaeHN KopensLiiHWIA aHani3 30BHiLLHIX GaKTOpPIB Ta OLLHKM TPYNHMX ABULLY 38 meTogom Total Body Score
yepes 24 + 6 roaAnH Nicna cMepTi, BUSHAYEHO B3aEMO3B A3KM MixK 30BHILLHIMM PpaKTOpaMu i pO3BUTKOM NOCMEPTHUX
3MiH. ByB NpoBeeHNN PeTPOCNEKTUBHMUI aHaANi3 CYA0BO-MeANYHUX BUCHOBKIB.
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[aHi npo gocniasKyBaHi 30BHiWHI ¢dakTopM 6ynM OUiHEHI 3a cepefHiM 3HAYEHHAM KOXHOIo 3 A0C/IAKEHUX
dakTopis. Tak, TemnepaTypa HaBKO/IMLIHbLOIO CEPeaoBMLLA Masia HalbiNbLMIA BNINB Ha PO3BUTOK MICAACMEPTHUX
3MiH. ToBWMHA 04Ary Mana BiAHOCHO MEHLWMWA BMMB Ta Binblly MIHAMBICTb Yy AOCNIAMKYBAHUX BIKOBMX rpynax,
NopiBHAHO 3 GaKTOPOM «TemnepaTypn HAaBKOJIMLWHbOIO cepeaoBuLia». TpuBanicTb nepebyBaHHA Micia nocmepT-
HOTO KUTTA Ha BYAMLI Mana cnabKy Kopensuito. 3HauyeHHA Kopensauii «TpuBanocTi nepebyBaHHA B NPUMILLEHHI»
Ta «JIOXa TPyma» Manun Haibinbly MIHAMBICTb, cepen, AOCNIAKYBaHMX KpuTepiiB. TaKOXK iCTOTHUX reHAepHUX
BiAMiHHOCTEN He ByN0 BUSBAEHO. Pe3ynbTaTu AOCAIANKEHHA MOXKYTb OYTU BUKOPUCTaHI AK 415 PO3PO6KM icHYOUMX
METOAiB OLLiHKM AaBHOCTI HACTaHHA CMepPTI, TaK i 419 PO3POOKMN HOBUX METOZ,B.

KnrouoBsi cnoBa: cygoBa meaunumMHa, TaHATO/OriA, AABHICTb HAaCTaHHA CMepTi.

CPABHUTE/IbHbIA AHAIN3 HEKOTOPbIX ®AKTOPOB B/INAIOLLNX HA PASBUTUE NOCMEPTHbIX N3MEHE-
HU1

lpuropsaH 3. K.

Pe3tome. OnpeseneHbl B3aMMOCBA3SWN MeXAY BHEWHUMU GaKTOpamM U pa3BUTMEM NOCMEPTHbBIX U3MEHEHWN.
Bbln npoBeAeH PeTPOCNEeKTUBHbIV aHaNW3 cyaebHO-MeaULMHCKUX BbIBOAOB, OLEHMBAHWE TPYMNHbIX ABAEHUI 6bl10
nposeaeHo metogom Total Body Score. Bbiain BbisiBneHbl cnabble Koppenauuun cneaytowmnx dakropos: 1) Temnepa-
TYpbl OKpY:Katowen cpesbl — HaMbonbllasa CpefHAA Koppenauma, cpeam uccnenoBaHHbIX GaKTopos; 2) ToAWMHA
oaexabl Ha Tpyne; 3) NPOAOMIKUTENbHOCTb MOCMEPTHOTO NpebbiBaHUA BHe NnomelleHuid. [lpyrve nccnefoBaHHble
baKTopbl MOKA3anM o4eHb C1abyto CBA3b C Pa3BUTUEM NMOCMEPTHbIX U3MEHEHUI. TaKKe CYL,EeCTBEHHbIX FTeHAEePHbIX
pasnnynii He 66110 06HapPYKeHO. Pe3ynbTaTbl UCCNEA0BaHUA MOTYT ObiTb MCNO/Ib30BaHbI Kak A5 pa3paboTKku cylue-
CTBYIOLWMX METOA0B OLLEeHKM AAaBHOCTU HACTyMN/AeHUsA CMEPTH, TaK U 1A Pa3paboTKM HOBbIX METOAOB.

KntoueBble cnoBa: cynebHas meamumHa, TaHATONOMMA, AABHOCTb HACTYN/IEHNA CMEPTMU.

COMPARATIVE ANALYSIS OF SEVERALEXTERNALFACTORS WHICH AFFECT THEDEVELOPMENT OF POSTMORTEM
CHANGES

Grygorian E. K.

Abstract. Correlations between external factors and postmortem changes’ development were defined. The ret-
rospective analysis of forensic medical reports was performed. To assess the level of postmortem changes’ de-
velopment, the Total Body Score method was used. The analysis revealed that, in studied cases, there were weak
correlations of: 1) the ambient temperature, in which the biggest mean correlation value, among studied factors,
was observed; 2) thickness of clothes on corpse; 3) duration of postmortem stay outdoors. The other studied factors
showed very weak connection with postmortem changes’ development. Also, no substantial differences between
the genders were observed. These results could be used as to the elaborate the present methods of postmortem
interval evaluation, as to develop the new techniques of its assessment.

Key words: forensic medicine, thanatology, postmortem interval.
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YACTOTA U XAPAKTEP BOIMNMPOCOB, MNOCTABJIEHHbIX ANA PASPELLUEHUA NMEPBUYHOMN

CYAEBHO-MEAUUMHCKOM 9KCNEPTU30M NPU ABTOMOBW/IbHOW TPABME

XapbKOBCKUIA HaLMOHaNbHbIA MegULUHCKUIE yHuBepcuTeT (r. XapbKoB)
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CBA3b NybAMKauuM C NAAHOBbIMM Hay4YyHO-UCCNe-
AoBatenbckumu paboramu. [aHHasa paboTta AsnaertcA
¢dparmeHTom HUP Kadeapb! cyaebHon meauumHbl, me-
OMUMHCKOrO NpaBoBeAeHUs MMeHu 3aca. npod. M.C.
bokapuyca XapbKOBCKOrO HAUMOHANbHOIO MeauLMH-
cKoro yHuBepcuteta «CynoBO-meguyHe O6rpyHTyBaH-
HS MOP®O-KNIHIYHMX KpUTEPIiB AN eKCNepTHOI OLHKK
TINECHWUX YLWIKOAMKEHb, BU3SHAYEHHA TEPMiHY AaBHOCTI Ta
npuumMHKU cmepTi», N2 rocysapCTBEHHOM perncrpaumm
0115U000229.

BctynneHue. CypebHoO-meaMUMHCKaa 3KCneptusa
(CM3) wuBoro nvua (noTepnesLlero, Nog03pPeBaemMoro,
obBuHAEMoro, ceuaetens u ap.) [1] no yactote nposeae-
HWA 3aHMMaeT nepBoe MecTo [2] u cocTasnsaeT bonee 80%
BCeW paboTbl aKkcnepTa [3]. B cnyyasx AOPONKHO-TPaHC-
NMOPTHOM TPaBMbl 3a4acTyt0 OKa3blBAeTCA AOCTAaTOYHbIM
nposeaeHuns nepsnyHoin CM3, no pesynbTaTam KOTOPOW

YCTaHAB/IMBAETCA CTEMNEHb TAXKECTU TeNECHbIX NOBPeXKae-
Hui (CTTM), xapaKTep, MexaHM3ma 06pa3oBaHMA U OCO-
6eHHOCTU (BWMAOBbLIX, FPYNMOBbIX U WHAMBUAYANbHDBIX)
BHELUHEr0 MEXaHWMYEeCKOro BO3AEWCTBMA, HaNMuuA an-
KOro/IbHOrO/HAapPKOTUHECKOTO OMbAHEHMS Y YYaCTHUKOB
[0POMKHO-TPAHCMOPTHOro npoucwectsus (ATMM). Tak Kak
MHTEepRpeTauma nospexaeHnn B pamkax CMD moxkeT
NpoOBOAMUTLCA MO AAHHBIM MEAULMHCKON AOKYMEHTALLMMU
[4], cTaHOBUTCA NOHATHOM HEOBXOAMMOCTb TLLATENbHOM
OLEHKM U SOKYMEHTUPOBAHUA BCEX TPABM, MOMYYEHHbIX
noctpagaswmm. OAHaKo 3TM AeCTBUA HepeaKo BbINon-
HAOTCA He B No/IHOM ob6beme [5], uTo MoXKeT 6bITb Npea-
METOM CMOpPOB B CyAeOHbIX 3aceaHNAX U CTPAXOBOK Me-
OuMumHe. B To e BpemMs CNeKTp BOMPOCOB, MOA/IEMHKALLMX
pa3peLLeHunto B pamKax nepsuyHbix CM3, nayueH mano.
Lienb uccnepoBaHMA — M3y4nTb YaCTOTYy U XapaKTep
BOMPOCOB, TPebyoLMX pa3pelleHns B NepPBUYHbIX Cy-
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