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Abstract

Aim: To study the prerequisites for the introduction of virtopsy into practice, as the main component of digital forensic
diagnostics.

Materials and Methods: In order to conduct research to determine the role of virtual autopsy in forensic examination, an
effective bank of questions has been created for application, including its comprehensiveness (the issues were discussed
and approved at the methodological council of 06.10.2023 Protocol No. 1). In order to determine the prerequisites for the
introduction of virtual autopsy, the Aktobe Interregional Center for Forensic Examinations conducted a study consisting of
two stages: an online questionnaire and an interview method (focus group) among several specific groups. The answers
received at two stages were statistically processed in the programs SPSS Statistics 22, graphpad Prism, classified into
groups based on the similarity of answers, and prerequisites related to the introduction of virtopsy into practice were formed.

Results: A survey on the introduction of virtual autopsy into practice, conducted among those persons who are not
related to the production of forensic examination (as recipients of services), showed their full support for the introduction of
virtual autopsy into practice. As established by the survey, for religious reasons, they are of the opinion that it is necessary to
carry out the last journey without autopsy and any damage to the corpse. When asked about receiving virtual autopsy
services on a paid basis, 60% of participants noted that they fully approve, and 29.4% indicated that they partially support.
According to residents, the introduction of a virtual autopsy will reduce the number of misunderstandings among the
population. Data conducted with a focus group among law enforcement officers closely associated with forensic medical
examination showed that 89.3% of the study participants are confident that the introduction of virtual autopsy into practice
will shorten the time of examination, and 7.2% remained of the opinion that this is due to the complexity of the examination.

Keywords: digital technology, forensic medical examination, corpse examination, virtual autopsy, traditional autopsy,
focus group.
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LPrKn Axtio6uHckui MeXpernoHanbHbIW LLIeHTP cyAebHbIx akcnepTus, r. Aktobe, Pecnybnuka Kasaxcrah;
2HAO 3anagHo KasaxcTaHCKMWii MeAULIMHCKMIA yHuBepcuteT umeHn Maparta OcnaHoBa, Kacheapa
HOpManbHOW 1 TonorpadM4yeckorm aHaToMUm ¢ onepaTMBHON xupypruemn, r. Akto6e, Pecnybnuka
KasaxcTaH.

Llenb: M3yyeHne npegnochbinok Ansi BHEAPEHUS B MPaKTUKY BUPTOMCWM, KAk OCHOBHOTO KOMMOHEHTa LMPOBON
cyfebHO-MeMLMHCKON OUarHOCTUKN.

Matepuanbl U Metoabl: B Lensx npoBefeHUst UCCMEROBaHUS AN ONPefeneHnst ponu BUPTYanbHOW ayTomcun B
cynebHom akcnepTu3e coagaH aheKTUBHBIN ANst NPUMEHEHUS GaHK BONPOCOB, BKIIOYAOLLMIA €6 BCECTOPOHHOCTb (BOMPOCHI
Obinn obCyxaeHbl W yTBepkOeHbl Ha meToguyeckom cosete oT 06.10.2023 nmpotokon Net). B uensix onpegeneHus
NPEeLnoCkINOK ANS BHEAPEHUS BUPTYanbHOA ayToncuu AKTIOBMHCKUM MEXPErvoHanbHbIM LIEHTPOM CydebHbIX akenepTua
MPOBEAEHO MCCredoBaHWe, COCTOSLLEE M3 [BYX 9TanoB: OHMAWH aHKETWPOBaHWe W MEeTOR WHTEpPBbK (pokyc-rpynna) B
HECKONbKMX OMpeaeneHHbix rpynnax. OTBeThI, MOMyYeHHble B [BYX dTamax, CTaTuctyeckun obpaboTaHbl B nporpammax
SPSS Statistics 22, graphpad Prism, knaccuduumpoBaHbl B rpynmbl N0 CXOACTBY OTBETOB, CHOPMUPOBaHbI NPEANOChIKY,
CBS3aHHbIE C BHEAPEHWEM B NPAKTUKY BUPTOMCUM.
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PesynbTtatbl: Onpoc no nmoeody BHEAPEHWSt B MPAKTUKYy BUPTYarbHOM ayToOMCWW, MPOBEAEHHbIA Cpean Tex nul,
KOTOPblE HE MMEIOT OTHOLIEHWE K MPOM3BOACTBY CydebHON JKCMepTM3bl (B KayecTBe noryyaTenen ycnyr), nokasan ux
MOMHY0 NOAAEPKKY BHEAPEHUS B NPAKTUKY BUPTYanbHOM ayToncum. Kak yCTaHOBMEHO aHKeTUPOBAHWEM, MO PEMUIMO3HBIM
coobpaxeHnaM NpUaEPKUBAIOTCS MHEHMS, YTO HEObXoauMO NPOBOAMTL B MOCMEAHWN NyTb Ge3 BCKPbITUS W Kakux-nnbo
noBpexaeHuin Tpyna. Ha Bompoc 0 MmomnyyeHun ycryr no BUPTYanbHOA ayTOMCMM Ha nnaTHoi ocHoBe 60% y4acTHWKOB
OTMETWIK, YTO NONHOCTBIO 0A00psItoT, @ 29,4% ykasanu, Y4To NOALEPXKMBAKOT YAaCTUYHO. 10 MHEHMIO XuUTenen BHeApPeHWe
BMPTYamnbHON ayTOMCUM COKPATUT KONMYECTBO (haKTOB HEMOHMUMAaHUSI CPeam HaceneHusi. [JaHHble, NpoBedeHHble ¢ GhoKyc-
rpynnon cpeau COTPYAHWKOB MPaBOOXPAHWUTEMbHbIX OPraHoB, TECHO CBS3aHHbIX C CyAeOHO-MEAMLIMHCKOWM 3KCMEepTU3omn
nokasanu, 4to 89,3% y4acTHUKOB MCCMEe0BaHNS YBEPEHbI, YTO BHEAPEHWE B NMPaKTUKY BUPTyarbHOM ayToncuu COKpaTuT
CpOK NPON3BOACTBA 3KCMepTM3bl, @ 7,2% OCTanMCh MPWM MHEHUM, YTO 3TO CBA3AHO CO CIIOXHOCTBI SKCMEPTH3bI.

Knroyeenie crnosa: yugposas mexHonoaus, cydebHo-MeduyuHcKas aKkcnepmusa, akchepmusa mpyna, upmyasnbHasi
aymoncusi, mpaduyuoHHas aymoncusi, (hoKyc-epynna.

Tyiiingeme
LUAPPIIbIK COT-MEAUMUMHAIDBIK AUATHOCTUKAHDbI NMPAKTUKATFA
EHri3yaAlH MOCEJNENEPI MEH NEPCNEKTUBAJAPLIH 3EPOQEJNIEY
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! «AKTe6e eHipapankIK cOT capanTamanapbl opTankiFbi» PMKK, Akte6e K., KazakctaH Pecny6nukachi;
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Makcatbl: CaHablK COT-MeaMuMHanblK AnarHoCTUKaHbIH, Herisri Kypamaac Oeniri peTiHae BMPTONCUSIHBI Taxipubere
eHri3yAdiH anfbllapTTapblH 3epTTey.

Matepuanpap meH apgictep: Cot capantamacbiHaa BUPTyanabl ayTONCUsSHBIH, POMiH aHbIKTay YLLiH 3epTTey Xyprisy
MaKCaTbIHAA OHbIH, XXaH-KaKTbINbIFbIH KAMTUTBIH TUIMAI cypakTap BaHki Kypbingsl (Macenenep TankbinaHsin, agictemenik
keHecTe 06.10.2023 xbinFbl Ne1 xatTamapa 6exitingi). Aktebe eHipaparnblk COT capanTamanapbl opTarnbifbl BUPTYanabl
ayTONCUSHbI EHri3y YLiH anfbillapTTapabl ankplHoay MakcaTbiHga OipHelle aHblKTanFaH TomTap apacbiHaa OHMaiH
cayanHama xoHe cyxbat apici (pokyc-Ton) eki keseHHeH TypaTblH 3epTTey Xyprisgi. Eki keseHOe anbiHFaH xayanTtap
SPSS Statistics 22, graphpad Prism 6argapnamanapblHga ctaTucTvKanelk Typae eHAenemi, xayantapablH YKCacTbifbl
OoWblIHLLIa ToNTapFa XikTenesi, BUPTONCUsHbI Taxipubere eHrisyre GalinaHbiCTbl anfbiliapTTap KanbintacTsipbinagbl.

Herisri HoTxenep: CoT capanTtamachlH Xyprisyre KaTbiCbl X0K aamaap (Kbl3MeT anylubinap peTiHae) apacbiHia
KYPrisinreH BApTyanabl ayToncusiHbl Toxipubere eHridy Typarbl cayanHama onapabiH BUpTyanabl ayToncusiHbl Taxipubere
EHrisyre TOMbIK KOMAay kepceTkeHiH kepceTTi. CayanHamaga aHblKTanFaHgal, AiHu cebentep 6oOMbIHWA MOWITTI
ayToOMNCHACHI3 XaHe KaHaal fa 6ip 3akbiMaamail COHFbl XOIFa LWbIFapy Kepek AereH nikipai ycraHagbl. AKbinbl Herisge
BMPTyangbl ayToncus KI3METTepiH any Typanbl Cypakka KaTbicywbinapabiH 60% - bl ToNbIK MakynaaraHbiH, an 29,4% - bl
iliHapa KonpauTbliHbIH atan eTTi. TyprblHAapAblH, NiKipiHWe, BUPTyandbl ayToncusiHbl €Hridy XanblK apacblHia
TyCiHGeywwinik akTinepiHiH caHbiH asantagbl. CoT-MeauuMHanbIK capantamMaMeH ThbiFbl3 BalinaHbiCTbl KYKbIK KOopray
OpraHZapbiHbIH, KbI3METKeprepi apacbiHaa (OKyC-TONNEH XYprisinreH aepektep 3epTTeyre KatbicylwbinapabiH, 89,3% - b
BMPTyangbl ayToncusHbl Toxipubere eHridy capantama Xyprisy MepsiMiH KbiCKkapTaTbiHbIHA CEHIMAI eKeHiH KepceTTi, an
7,2% - bl ByN capanTamaHblH KypaeninirimeH 6annaHbICTbl fereH nikipae Kanabl.

Tyliindi ces3dep: yupibiK mMexHomoaus, com-meduyuHanblK capanmama, Malim capanmamachl, 8upmyandbi
aymoncus, dacmypni aymoncusi, ¢ooKyc-mon.
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Introduction

Forensic medical examination is a very complex, large-
scale area in the production of general expertise. Research
and examination of the corpse occupy a large place in the
field of forensic medical examination. The complexity of the
examination of the corpse, the volume of questions posed
to the expert by the parties appointing the examination,
create a number of difficulties in organizing the expert's
work. Based on the current legislative documents in the
Republic of Kazakhstan, mandatory autopsy of the corpse
increases the expert's workload and in some cases leads to
a delay in the case regarding this examination. During the
review of the literature devoted to the examination of the
corpse, its problems, there are scientific works on the
introduction of virtual autopsy in the practice of forensic
examination, on its advantages and disadvantages, on
activities aimed at resolving the issue, as well as on other
macrodiagnostic areas in forensic medicine [4,15]. Today,
one of the priority areas is the introduction of new methods
and advanced technologies in the field of forensic medicine.
In forensic medicine, when examining living persons, i.e. in
determining the degree of harm caused to health, the use of
high-tech methods takes place, resorting to information
from such X-ray methods as computed tomography or
magnetic resonance imaging. In this regard, the use of such
methods is relevant today and is widely used in practice in a
number of countries, with a comprehensive study of its
capabilities. According to some scientists, a virtual autopsy
(virtopsy) performed before an autopsy is the basis for the
expert to properly plan further examination of the corpse. At
the same time, it turned out that the use of virtopsy along
with traditional autopsy is very effective in some types of
corpse examination when an expert makes a conclusion [3,
5].

Thus, when reviewing the literature, there are works
devoted to the applied significance of virtual autopsy
(virtopsy), on studies conducted in the areas of introducing
digital diagnostics into forensic medicine. Despite a number
of studies conducted to determine the applied significance
of virtual autopsy, information on its results remains varied.
At present, in the Republic of Kazakhstan, the
implementation of this method has not found a specific
solution during discussions between bodies related to
forensic examination.

Aim. Study of prerequisites for the introduction of
virtopsia into practice as the main component of digital
forensic diagnostics.

Materials and methods of the study. Study design:
mixed quantitative and qualitative research, online
questionnaires and interviews via Google -form, in the
period from December 2023 to January 2024.

In order to conduct a study to determine the role of
virtual autopsy in forensic examination, an effective bank of
questions was created, covering all the necessary points
(the questions were discussed and approved at the
methodological council on 06.10.2023, protocol No. 1). The
study was approved by the Local Ethics Committee of the
NAO ZKMU named after Marat Ospanov on 24.11.23 No.
11-11.27 / 03. In order to determine the prerequisites for the
implementation of virtual autopsy, the Aktobe Interregional
Center for Forensic Expertise conducted a study consisting
of two stages: an online questionnaire and an interview
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method among several specific groups. The total number of
surveyed participants was 138. At the first stage, an online
questionnaire was conducted among forensic experts
(number - 44), law enforcement officers directly related to
the production of corpse examination (number - 41),
instrumental research specialists (11), residents and
persons not working in the field of forensic examination
(number - 42). The validity of the questionnaires was
checked with experts from the Aktobe Interregional Center
for Forensic Expertise and teachers of the Department of
Normal and Topographic Anatomy with Operative Surgery
of the NAO ZKMU named after Marat Ospanov, the
questionnaire was conducted in Russian and informed
consent was obtained immediately before the online
questionnaire itself, in order to answer the questions of the
questionnaire, participants receive full information after
checking the consent item, after which the questionnaire
becomes available. At the second stage, a total of 34
participants took part in the focus group, who were divided
into three groups: 1 - experts of the general expert
department of the Aktobe interregional center of forensic
examinations, directly carrying out the examination of the
corpse (number - 12); 2 - radiologists and computer
tomograph specialists in order to determine the applied
value of instrumental studies (number - 10); 3 - employees
of the investigative department of the Police Department of
the Aktobe region (number - 12).

For the online survey, the number of questions was 18,
starting with a simple question about whether you know
what virtopsy is and covering issues determining its
necessity and significance. At the end of the survey, there is
a separate line for recording the opinion of the research
participant. Interviewing among focus groups was
conducted in the form of a round table among small groups
(covering 5-12 people) with a discussion of the advantages
and disadvantages of virtual autopsy, legislative principles.
The answers received in two stages were statistically
processed in SPSS Statistics 22, graphpad Prism
programs, classified into groups by similarity of answers,
and prerequisites related to the introduction of virtopsia into
practice were formed.

The data obtained through questionnaires and
interviews were analyzed using qualitative and quantitative
data analysis methods. Qualitative analysis included a
generalization of the general characteristics of the data that
were obtained in the responses of forensic experts,
employees of the Police Department of the Aktobe Region,
residents and individuals not working in the field of forensic
examination. The practical value, need, features of the
implementation of virtopsia, etc., which were most often
mentioned in the responses of the study participants, were
assessed.

Study results

As a result of the survey among forensic experts, 39
(87.9%) positively assessed the introduction of virtual
autopsy into practice. 4 (10.3%) participants found it difficult
to answer, and 1 (1.8%) participants were against this
method. When asked about approval of autopsy, 20
(44.7%) experts supported the need for mandatory autopsy
to dispel doubts about the cause of death, 15 (34.9%)
supported the need for autopsy with the consent of
relatives, and the remaining 9 (20.9%) participants put
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forward the opinion that there is no need for autopsy in all
cases (Figure 1). In the Republic of Kazakhstan, forensic
examination institutes for conducting X-ray computer
studies of corpses are insufficiently provided with specialists
(some institutes have specialists - radiologists working in
the practical healthcare system). In this regard, to the
question “are you ready to improve your qualifications in
virtual autopsy?” 27 (61.2%) participants from among the
experts answered positively. 25 (58.3%) experts expressed
the opinion that virtual autopsy will improve the quality of

examination, 16 (35.7%) are of the opinion that the
implementation will partially affect the improvement of
quality. In particular, 21 (48.8%) participants indicated that
virtual autopsy has great potential in cases of sudden
death. “What challenges may arise in implementing virtual
autopsy in forensic medical examination?” many are
concerned about the shortage of specialized facilities/rooms
in forensic centers (35.7%) and the lack of qualified
specialists (41.7%), a smaller number of respondents
(22.6%) point to the financial aspect (Figure 2).

What is your point of view on
autopsy?

What challenges may arise in
implementing virtual autopsy in
forensic medical examination?

s ne
autopsy ubts
about the cause of death

An autopsy s
conducted with the ¢ t
deceased's relative

There is no need in all cases.

Figure 1,2. Online survey indicators.

The survey conducted among law enforcement officers,
study participants, noted the importance of introducing a
digital database into forensic medicine. 102 (74.1%) of the
study participants were positive about the introduction of
virtual autopsy, while only 11 (8.2%) were against it. The
remaining participants found it difficult to answer (Figure
3.4). However, most of them support the introduction of this
technique into practice. To the question “Can virtual
autopsy completely replace traditional autopsy?” 62 (45.1%)

What is your point of view on
autopsy?

of the participants answered that it can in some cases, and
57 (41.5%) said that it can partially replace it. Only 18
(13.4%) answered that virtual autopsy cannot completely
replace traditional autopsy. To the question ‘Do law
enforcement officers support virtual autopsy?” 91 (65.9%)
participants supported, 34 (24.7%) partially supported, and
13 (9.4%) indicated that they were completely against this
method.

Are you ready to take virtual autopsy
training?

Figure 3,4. Online survey indicators.

A survey on the introduction of virtual autopsy into practice,
conducted among those individuals who are not involved in
forensic examination (as recipients of services), showed their
full support for the introduction of virtual autopsy into practice.
When asked about receiving virtual autopsy services on a paid

Do you think that the introduction of
virtual autopsy in the examination of a
corpse will recieve religious support?

basis, 83 (60%) participants indicated that they fully approve,
and 40 (29.4%) indicated that they partially support. According
to residents, the introduction of virtual autopsy will reduce the
number of cases of misunderstanding among the population
(Figure 5.6).

Do you think the introduction of virtual
autopsy on a paid basis will be
support by service recipients?

Figure 5,6. Online survey indicators.
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Also, as a result of working with a focus group of law
enforcement officers closely associated with forensic
medical examination, real preconditions for the practical
value, application features and regulatory requirements of
virtual autopsy were determined. 30 (89.3%) of the study
participants are confident that the introduction of virtual
autopsy into practice will reduce the time of examination,
and only 2 (7.2%) remain of the opinion that this is due to
the complexity of the examination. Important information
established during the work with the focus group is large
financial costs. In this context, due to financial costs, 30
(90.2%) participants have no doubt that the introduction of
this method will find great support from service recipients.
According to the experts who conducted the instrumental
studies, with the help of a computer tomograph, it is
possible to fully identify injuries, including 32 (96%)
participants agree that bone fractures and even small bone
cracks can be visualized, and 1 (4%) participants believe
that it is difficult to answer when examining a corpse, since
this method has not been used in practice before.

Thus, the judgments obtained as a result of the study
about the relevance of virtual autopsy, the difficulties and
advantages of its implementation are varied, and there is
also interest in the introduction of virtopsia into practice by
specialists conducting instrumental studies, who expressed
the opinion that their result will be high.

Discussion

Forensic medical examination of a corpse occupies a
special place and is considered difficult in the production of
general forensic examinations. The introduction of new
methods in the production of forensic examinations, including
the optimization of forensic medical research, amendments to
regulatory legal acts in accordance with modern demand is
relevant today. In this regard, the introduction of the virtual
autopsy technique or its elements is actively carried out in a
number of countries, but to date, this technique has not yet
been introduced in the Republic of Kazakhstan and requires
comprehensive research. The results of the study, conducted
between various groups in order to determine the prerequisites
for the introduction of this technique, led to the formation of
opinions on the importance of conducting a virtual autopsy and
some of its problems. That is, it can be concluded that by
specifically defining cases when there is no need for an
autopsy and if it is possible to establish the cause of death or a
full description of injuries without an autopsy, it is possible to
introduce a virtual autopsy [2,6]. To solve the tasks set in this
study, an online survey was conducted. The questionnaire
method is an effective quantitative method in a public survey,
and the advantage is that it covers a large group of subjects in
a short period of time. In particular, some literary data on the
practical application of virtual autopsy indicate the advantages
of the questionnaire method [10,12,17]. The focus group
method is a qualitative method that allows for a deep
understanding of the audience's position and many aspects of
a decision on specific issues that are more quantitative than the
method [1,9]. The basis for the survey of employees of the
Investigative Department of the Police Department is that often,
when a person dies in a fraffic accident, the injured party
opposes an autopsy and residents protest against the decision
of the Investigative Department in cases of non-violent death.
An important factor for the implementation of virtual autopsy is
the availability of an appropriate specialist (CT and other
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specialist). Today, despite the lack of specialists in the required
number at the Institutes of Forensic Examinations, some
centers have specialists in computed tomography and
magnetic resonance imaging (for example, the AMCSE has a
specialist - a radiologist / computed tomographer). This is a
prerequisite for the introduction of virtual autopsy [13,20]. It can
be established that there are different opinions among law
enforcement officers who participated in the study. Basically,
the majority is not against the introduction of this method. When
asked about the introduction of virtual autopsy, respondents
answering this question noted that they find it difficult to
answer, which may be due to the fact that the concept of virtual
autopsy is not widely used among law enforcement officers.
Most law enforcement officers who do not approve of this
method believe that most fatal cases are resonant, which can
lead to delays in the case.

Law enforcement officers noted that their support for the
introduction of this method into practice is due to the large
number of residents who want to receive a body without an
autopsy (for religious reasons). In accordance with the issued
resolution and regulatory legal acts of the Republic of
Kazakhstan, an autopsy is considered mandatory. In this
regard, law enforcement agencies do not have the competence
to return the resolution. Therefore, the majority of participants
(82.1%) supported the question that determined their views on
the use of virtual autopsy along with traditional autopsy [8,11].

The conducted study among service recipients on the
introduction of virtual autopsy, predominantly the majority of
participants received positive answers, which indicates the
relevance of introducing this technique into practice. As
established by the questionnaire, for religious reasons, they are
of the opinion that it is necessary to conduct the last journey
without an autopsy and any damage to the corpse. In
particular, virtual autopsy has shown that it has a wide range of
applications in the death of patients with chronic diseases, in
forensic examinations of children's corpses, as well as in road
accidents. According to the research group, in these cases, the
importance of psychological support among the relatives of the
deceased was noted. On the other hand, it is assumed that
forensic examination can be a factor reducing the burden on
experts if it is introduced in specific cases.

Today's problem of the party appointing an examination
is the duration of the examination. Therefore, if we take this
problem into account, it has been established that the
introduction of the virtopsia method is the only way to solve
this issue. In addition, as the results of the study show, the
use of virtual autopsy in practice, according to literary data,
increases the objectivity of forensic examination due to
good visualization, which is effective for some types of
injuries compared to traditional autopsy, and in general,
when additional questions arise regarding its results
(additional examination), it is considered very high in terms
of the evidence base [7,14,21]. And if we take it from the
point of view of the dependence on the complexity of the
examination, the use of virtual autopsy in all types of corpse
examination can give rise to doubt, i.e. it is predicted that
the rate of appointment of repeated examinations may
increase due to the fact that an autopsy is not performed. It
is also noted that amendments and additions to some
points of the current procedural documents of the Republic
of Kazakhstan are mandatory.
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The study conducted at the first stage on the
implementation of virtual autopsy in forensic medicine was
characterized by features and opinions on the applied
significance of this method are diverse and require
comprehensive study. As a result of the study, it was found that
the implementation of virtual autopsy in the field of forensic
medical examination from a practical point of view is a valuable
and necessary method in our country. The value of this method
is the optimization of the production of forensic medical
examination in the modem direction. The implementation of this
method will reduce the time of production of forensic
examination and misunderstandings on the part of recipients of
services, reduce the workload of medical experts and is a
convenient method in conditions of especially dangerous
infectious diseases [16,18,19]. It is also possible to improve the
quality of the examination in the expert’s activities (including
evidence), facilitate expert work in the examination of a corpse
using percutaneous postmortem biopsy, by determining the
state of internal organs.

Conclusions

The introduction of virtual autopsy into practice is the
only means of introducing a digital base into forensic
medical examination. The digital forensic database is based
on storing all data, from external examination to internal
examination of the corpse, the results of chemical and
histological studies. Long-term storage of this information in
the digital database will make it possible to re-examine
additional issues that arise during the examination and will
reduce the rate of appointment of repeated examinations.
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