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Abstract

Relevance. Virtual autopsy is positioned as a non-invasive method of postmortal examination, which provides objectively
verifiable forensic data without the need for a traditional autopsy.

The aim of this study was to evaluate the diagnostic value of virtual autopsy (virtopsy) as an alternative to traditional
medical autopsy in patients undergoing intensive care in the anesthesiology intensive care unit (ICU).

Materials and methods: Study design: Prospective study. Multidetector computed tomography (MDCT), magnetic
resonance imaging (MRI), 3D image reconstruction, and histological assessment performed under the supervision of certified
specialists. Diagnostic data from virtual autopsy were compared with clinical diagnoses and the results of traditional forensic
examination, which allowed us to evaluate the accuracy and completeness of the identified pathologies.

Results: Virtual autopsy confirms 88% of clinical diagnoses and identifies additional pathologies, such as hemorrhages,
strokes, and pneumothorax, including changes that could be missed during a traditional autopsy. These findings
demonstrate the high diagnostic efficacy of the method, its practical value for improving the accuracy of postmortem
diagnostics, and expanding capabilities in forensic and clinical fields. Overall, the study demonstrates the potential of virtual
autopsy as a promising non-invasive tool in modern medicine.

Conclusions: The study confirmed the feasibility of using virtual autopsy as an effective complement to and temporary
replacement for traditional autopsy, contributing to the development of modern postmortem diagnostic methods and
improving the quality of medical examinations in both forensic and clinical fields.

Keywords: virtual autopsy, virtopsy, forensic examination, imaging technologies, computed tomography, MRI, non-
invasive autopsy.
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AkTyanbHocTb: BupTyanbHas ayTonmcust MO3WLMOHMPYETCA  Kak  HEWHBA3WBHbIA  METOL — MOCTMOPTaibHOro
uccrefoBanus, obecneunBatolwnii  nonyveHne OBBEKTUBHO BepuuUMpyeMblx  CyAebHO-MeanuMHCKUX AaHHbIX  6e3
HeoOXOAMMOCTM BbIMONHEHUS TPAAULMOHHOMO BCKPLITMS.

Llenb uccnepoBaHus: OLEHKA AMArHOCTMYECKONA LEHHOCTM BMPTYanbHOWA ayToncuu (BWPTOMCWM) Kak anbTepHaTWBbI
TPAOMUMOHHOA MEQMLMHCKOW ayTOmCUW Y MaUMEHTOB, HAXOAAWMXCA HA WHTEHCWBHOW Tepannum B  OTAENEHWUN
aHecTeavonorum v peanumanu (OPUT).

Matepuanbl u metogbl: [usaiH uccneposanus: MpocnekTuBHOe uccnegosaHue. MynbTucnMpanbHas KOMMbOTEPHas
Tomorpacpusi (MCKT), marHuTHo-pesoHaHcHast Tomorpadomst (MPT), 3D-pekoHCTpYKUmMst U300paxeHnin N rMcTonornyeckoe
uccnefoBaHue, NpOBEeAEHHble Moa HabniogeHneM CepTMUUMPOBAHHBIX CMEeLManucToB. [inarHocTuyeckue [LaHHble
BMPTyanbHOA ayTOMCMKM COMOCTABMSNNCL C KITMHUYECKUMM [WarHo3amu U pesynbTatamu TPaguLMOHHOW  cyaebHo-
MEAMLIHCKOM 3KCMEPTH3bI, YTO MO3BOSINMO OLIEHWUTL TOYHOCTb W MOMHOTY BbISBMEHHbIX NATOMOTMIA.

PesynbTtathbl: BupTyanbHas aytoncus noateepxgaet 88% KMMHMYECKMX AWArHO30B W BbISBMSET AONONHUTENbHbIE
naTomnorum, Takme Kak KpOBOTEYEHUS!, MHCYTbTbI U MHEBMOTOPAKC, BKIOYAsA M3MEHEHNS, KOTOPble MOrK ObiTb NPONYLLEHbI
npu TPaOULMOHHOM ayToncuu. [lonyyeHHble pesynbTaTbl AEMOHCTPUPYIOT BbLICOKYKD AMArHOCTUYECKylo 3PdeKTUBHOCTL
MeTOofa, €ro NPaKTUYECKYH LEHHOCTb AMS NOBbILLIEHUS! TOYHOCTU NOCMEPTHON AWNarHOCTUKM M pacLUMpeHust BO3MOXHOCTEN
CynebHO-MEONLMHCKON M KIMHWYECKON MpaKkTWkM. B Lenom, uccrnegoBaHue AEMOHCTPUPYET MOTEHUMan BMPTYanbHOW
ayTONCWM Kak NepCcrekTUBHOIO HEMHBA3VNBHOMO METOLA B COBPEMEHHOW MeaMLIMHE.

BbiBoabl: VccnefoBaHne NOATBEPAWMNIO BO3MOXHOCTb  MCMONMb30BAHWS BUPTYanbHOM ayToMCuM B KavecTse
3(heKTMBHOTO [JOMOSIHEHUS! U BPEMEHHOW 3aMeHbl TPAZAMLMOHHOM ayToncuu, CnocobeTBYs PasBUTUIO COBPEMEHHBIX
MeTOZI0B MOCMEPTHOM ANarHOCTUKM W MOBBLILLEHNK0 Ka4eCTBa MEANLMHCKMX 3KCIEpTU3, Kak B CyAeOHO-MeaNLMHCKON, TaK 1 B
KMMHUYECKOI MPAKTHKE.

Knroyesble cnoea: eupmyanbHas aymoncus, 8UPMONCUS, KOXHO-MEeOUUUHCKas 3Kcnepmusa, MmexHomoauu
8U3yanu3sayuu, komnbromepHas momozpacpusi, MPT, HeuHga3ugHoe 8ckpbimue.
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©3exTiniri. BupTyangbl aytoncus AaCTypni MOWITTI alycbl3-aK OObEeKTUBTI TypAe pactanatbiH COT-MeauuuHanbIK
JepekTepi anyra MyMKiHAik 6epeTiH MHBa3MBTI eMec NOCTMOPTEMAIK 3epTTey dAiCi peTiHae KapacTbipbinagbl.

3epTTeyaiH MaKcaTbl aHecTesvonorusnblK KapkbiHabl Tepanusa GenimweciHoe (KKB) KapkbiHObl Tepanusgarb
HaykacTapaa [ocTypni  MeauuuHanblk —ayToncusira Oanama  peTiHge BupTyandbl  ayTONCUsHbIH - (BMpTOMCUS)
[JnarHoCTuKarnblK KyHabINbIFbIH 6aranay 6ongp!.

Matepuanpgap meH apictep: 3epTrey Au3anHbl: [lepcnektueanblk 3eptrey. CepTudukaTtTanfaH MamaHOapabiH
OaKbinaybIMeH XyprisinreH ken AeTekTopnbl komnbtoTepnik Tomorpadms (MAKT), MarHuTTi-pe3oHaHCThIK Tomorpadus
(MPT), 3D KeckiHgi KanmnblHa KenTipy xeHe rcTonorusanblk baranay. BupTyangbl ayToncusgaH anbiHFaH AUarHoCTUKanbIK
JepeKkTep KNMMHUKanbIK AMarHo3napMeH XoHe LaCTYphi CoOT-MeauUMHanbIK capantama HoTWKenepiMeH canbiCTbIpbInabl,
Oyn aHbIKTanFaH naTonorusinapabiH A42nairi MeH TONbIKTbIFbIH 6aranayra MyMKiHAik 6epai.

Hatmxenepi: BupTyangbl aytoncus KnuHuKanblk guardosgapablH, 88%-bliH pacTanabl xeHe ASCTYpMi ayToncus
kesiHoe OankanmaiTbiH ©3repiCTepAi Koca anfaHaa, KaH KeTynep, WHCYNbTTap X8He MHEBMOTOPAKC CUSKTbI KOChIMLLA
natonorusnapdbl aHblKTaigbl. byn 3epTTeynep oficTiH KOFapbl AMarHOCTUKanblK TUIMAINIMH, ©NIMHEH KewiHri
ONarHoCTWKaHbIH, OOnAiriH  apTTbipydarbl NPaKTUKaNblK KYHOBIIbIFbIH XSHE COT-MeOMUMHANbIK KOHe KITMHWKAmbIK
cananapgarbl MYMKIHAIKTEpAi KeHenTyai kepceTedi. XKannbl anfaHga, 3epTTey BUPTyangbl MOWIT awygplH, 3amaHayu
MeauLUMHaparbl NepenekT1Barsl MHBA3WBTI eMEC Kypan peTiHaeri aneyeTiH kepceTesi.

KopbITbiHAbI: 3epTTey BupTyangbl MOWIT awydbl OSCTYpNi MOWIT awydbl TUIMOI TOMbIKTLIPY XOHE YaKbITwa
aybICTbIPY PeTiHAE NanaanaHyablH OpbIHAbINbIFLIH pacTagbl, Oy 3amaHayu eniMHEH KemiHr AuarHoCTUKanbIK aaicTepain,
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JaMyblHa XoHe COT-MeanUnHanbIK XaHe KNHUKanbIK cananapiafbl MeAuUMHanbik TeKcepynep,qu, CcanacblH XaKcapTyfa

blKMan eTeqi.

Tylindi ce3dep: supmyandsi Malim awy, supmoncus, com-meduyuHanbIK capanmama, beliHeniey mexHonoausnapsl,
Kkomnbtomepnik momoepacpusi, MPT, uHeasusmi emec malim awy.
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Introduction

Traditional medical autopsy has long served as the
definitive benchmark in forensic medicine, having been
relied upon for more than a century to yield precise
information on the cause of death, validate clinical
diagnoses, and enhance both diagnostic accuracy and the
overall quality of patient care. [8]. The method retains
substantial educational and epidemiological significance;
nonetheless, in recent decades, a marked global reduction
in autopsy rates has been observed. [21,10,11,4,12,16].
This decline is attributed to the requirement for obtaining
consent from family members, the influence of religious and
cultural constraints, prevailing societal reluctance toward
the procedure, and various technical challenges that may
lead to delays in burial. [4].

In response to these challenges, virtual autopsy, based
on modern imaging technologies [12,16,1] such as
multidetector computed tomography (MDCT), magnetic
resonance imaging (MRI), and 3D imaging, is rapidly
developing in forensic medicine. These methods allow
obtaining detailed information about internal pathologies
without the need for physical dissection, which is especially
important for countries with a conservative attitude towards
traditional autopsy [14,5].

Virtual autopsy has become widespread worldwide and
is used to visualize complex injuries, evaluate foreign
bodies, generate forensic reports, conduct telemedicine
consultations, and conduct educational programs [20].
Research indicates that this approach offers substantial
diagnostic precision, as reflected in its capacity to reliably
identify pathological conditions-such as traumatic injuries,
malpositioned medical devices, or foreign bodies—that may
be challenging to detect through conventional autopsy
techniques. [10,17,16].

In Kazakhstan, given traditional attitudes and limited
experience implementing virtual autopsy technologies, this
field is still in its infancy. Current scientific literature notes
the need for further research and the implementation of
virtual autopsy methods in Kazakhstani forensic practice to
improve the efficiency and quality of examinations, as well
as to ensure a more humane treatment of the deceased
and their relatives.

Thus, despite the progress and existing advantages,
there are gaps in knowledge regarding the full
implementation and adaptation of virtual autopsy to national
conditions, as well as the need to develop the technological
base and professional training of specialists.

The aim of this study was to evaluate the diagnostic
value of virtual autopsy (virtopsy) as an alternative to
traditional medical autopsy in patients undergoing intensive
care in the anesthesiology intensive care unit (ICU).

Materials and Methods

Study design: Prospective study. Multidetector
computed tomography (MDCT), magnetic resonance
imaging (MRI), 3D image reconstruction, and histological
evaluation performed under the supervision of certified
specialists. Diagnostic data from the virtual autopsy were
compared with clinical diagnoses and the results of
traditional forensic examination, allowing for an assessment
of the accuracy and completeness of the identified
pathologies.

A Philips MX 8000 Quad 4 multidetector computed
tomography scanner and the corresponding OsiriX V3.8.2
software were used for the virtual autopsy. All images and
clinical data were collected during the study.

Hardware and Instruments

A Philips MX 8000 Quad 4 multislice CT scanner
(Philips Healthcare, Best, Netherlands) with four slices, high
resolution, and multislice reconstruction capabilities was
used for the virtual autopsy. This provided detailed 3D
images of the head, neck, chest, and abdomen [22].

Study Procedure

Prior to the study, all relatives provided written informed
consent. Patients were examined virtually using MDCT,
followed by a traditional medical autopsy. Results from both
procedures were compared to determine the diagnostic
value and accuracy of the virtual autopsy. The study was
conducted in accordance with approved protocols and
ethical standards.

Statistical Methods

Results were analyzed using methods to assess
sensitivity,  specificity, accuracy, and  agreement
coefficients. Data were processed using SPSS (version 25)
or equivalent software. Appropriate statistical tests,
including the K -coefficient (kappa), were used to assess the
significance of differences.

Ethical Considerations

All participants voluntarily consented to participate, and
confidentiality of their personal data was guaranteed, with
the exception of information provided with written consent.

Study Object

The study covered deaths of patients treated in
intensive care units (ICUs) from November 1, 2024, to April
30, 2025.

We assessed the feasibility of performing virtual
autopsies within the Department of Anesthesiology,
Intensive Care, and Critical Care. For all patients who died
in the department during the study period, we compared
findings from virtual autopsies with those from conventional
medical autopsies. Approval for the study was obtained
from the local Forensic Center and the hospital's
Institutional Review Board.
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Results of the study

Study group. The study analyzed 285 cases of death
among patients undergoing intensive care and critical care.
Of these, 47 patients (16.5%) consented to both virtual and
traditional autopsies, 115 patients (40.4%) consented to

Patients who died in the

intensive care unit (n = 285)

New low-level diagnoses (n = 88)
Only according to medical autopsy data: 35
Medical and virtual according fo autopsy data: 26
Onlv through virtual autoosv: 27

New significant
diagnoses (n=11)

Study participants (n = 162)

only virtual autopsy, and the remaining 123 (43.2%) were
not included in the study for various reasons (see Figure 1).

Table 1 presents a summary indicator of diagnoses
revealed by virtual and traditonal medical autopsy,
compared to clinical data recorded during life.

Exceptions to the study (n = 123)

Funerals are scheduled too early: 69
Preventive maintenance of the CT scanner: 30
Medical autopsy performed before CT: 12
Have the right to donate organs: 6

Relatives refused autopsy: 4

Body weight allowed for CT exceeded: 2

Virtual autopsy only

(a=115)

New significant diagnoses (N=14)

Only according to the results of medical autopsy: 4
Through medical and virtual autopsy: 10

Only through virtual autoosv: 0

New low-um diagnoses

(n=36)

Figure 1. Research progress diagram.

Comparative table of diagnostic finds.

Table 1.

Category of diseases Virtual autopsy | Medical autopsy | Joining (Virt. + med.) | Total number of
(n, %) (n, %) (n, %) cases (n)

Cardiovascular diseases (e.g. myocardial 0 o 0
infarction with ST ift, mesenteric) 58 (81%) 72(100%) 63 (88%) 72
Respiratory system (e.g. pleural effusion, 0 0 0
emphysema, pulmonary edema) 41 (71%) 55 (95%) 53 (91%) 58
perebrovascular diseases (e.g. ischemic stroke, 8 (73%) 11 (100%) 7 (64%) 1"
intracerebral hemorrhage)
Infectious diseases (e.g. pneumonia, 0 o 0
cholecystitis, pancreatitis, endocarditis) 13 (68%) 19(100%) 14.(74%) 19
Oncological diseases (cancer and metastases) 18 (60%) 27 (90%) 18 (60%) 30
Bleeding (not related to the brain) 11 (65%) 17 (100%) 15 (88%) 17
Miscellaneous (for example, traumatic brain
injury, injuries after CPR, rib fractures, 47 (52%) 57 (63%) 66 (73%) 91
complications of procedures)
Selection 196 (66%) 258 (87%) 236 (79%) 298

It was found that virtual autopsy confirmed clinical

Table 2 shows the rates of identified diagnoses and why

diagnoses in 88% of cases, while traditional medical
autopsy confirmed them in 93%. Virtual autopsy identified
10 new primary diagnoses (5.8% of the total number of
cases), while traditional medical autopsy identified 14 new

primary diagnoses (7.7%).
The most frequently identified diagnoses were
cardiovascular  diseases (81% of virtual autopsy

confirmations and 100% of medical autopsy confirmations),
as well as respiratory diseases (71% and 95%, respectively
(see Figure 1).

they were classified as primary diagnoses (see also Figures
2a and 2b for examples).
Rates of identified diagnoses:
+ Cardiological diseases - identified in 81% (virtual
autopsy) and 100% (medical autopsy) of confirmed cases;
+ Respiratory diseases - in 71% and 95%;
+ Cerebrovascular diseases - in 73% and 100%;
* Infectious diseases - in 68% and 100%;
* Oncological diseases - in 60% and 90%;
* Bleeding - in 65% and 100%;
+ Various causes of death, including injuries and procedural
complications, occurred in 52% and 63% of cases.
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Table 2. New important diagnoses were identified in patients who underwent medical and virtual autopsy.

Situat| Gen- | Age | Duration of | Clinical cause of New important Reason for classification Virtual Virtual
ion | der stay in the death diagnoses as a new important autopsy autopsy
Ne intensive care diagnosis

unit (days)
1 M 61 57 Septic tank a) Retroperitoneal blood |a) Not determined during |a) Retroperitoneal |a)Retroperitoneal
shock loss life blood loss blood loss
b) Stroke with cerebral  |b) No serious illness was |b) Stroke b) Stroke
hemorrhage identified during life
2 F 87 1 Right ventricular |a) Pulmonary artery  |a, b) Not determined a) XKvposas a) Fat embolism
insufficiency thromboembolism during life ambonus b) Stroke
b) Stroke b) Stroke
3 F 47 1 Septic tank a) Central coccygeal  |a and b) undiagnosed  |a) central venous |a) Venous
shock catheter severe complications  |catheter installed |catheter center
b) Improper placement |during life b) The drainage is |b) Incorrect
of drainage installed incorrectly |placement of
drainage
4 F 47 1 Septic tank a) Necrotic pancreatitis |a and b) severe a) Pancreatitis a) Pancreatitis
shock b) Retroperitoneal concomitant pathology  |b) bleeding b) bleeding
blood loss c) severe pathology c) arthritis

5 M 60 1 Septic tank shock, |c) Septic joint arthritis  |Not determined during|bleeding bleeding

Severe d) Retroperitoneal life
melanoma blood loss

6 F 81 5 Right ventricle ~ |Endocarditis Not determined during|— Endocarditis

inadequacy life

7 F 78 4 Pneumonia — Not determined during  |— TEPA

life

8 F 53 36 Small cell of lung [— Not determined during  |— Alveolar

cancer life proteinosis

9 M 51 1 Ventricular — Not determined during  |— TEPA

arrhythmia life

Figure 2a. Images of a virtual autopsy in occasion 1.
A. Three-dimensional reconstruction of the surface obtained using. Software for volumetric visualization.

B. Surface reconstruction with a partial overview of the abdominal cavity: a large zone of retroperitoneal hemorrhage
(marked with an asterisk) is visualized, which caused detachment of the peritoneum from the left lateral wall,

as well as hemorrhage in the pancreas area (indicated by an arrow).
C. Semiluminescent reconstruction - provides additional information about anatomical structures and spatial orientation.
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Figure 2b. Digital autopsy.

The overall diagnosis detection efficiency of virtual
autopsy was 87%, demonstrating high agreement with
traditional autopsy results.

After data analysis, it was found that virtual autopsy
identified 10 additional new diseases, representing
approximately 5.8% of all cases, while medical autopsy
identified 14 new diagnoses, or approximately 7.7%.
Overall, both methods identified additional diagnoses in 11
patients (approximately 4% of all studies).

Statistical Indicators

The diagnostic agreement rate between virtual and
medical autopsies can be assessed using the k-correlation
index, which was high for confirmed diagnoses, indicating a
significant statistical agreement (P < 0.01).

The probability of identifying new diagnoses using
virtual autopsy is 5.8%, which compares to 7.7% for
traditional autopsy.

The odds ratio for identifying new diagnoses using
vitual autopsy compared to traditional autopsy is
approximately 0.75 (95% confidence interval 0.50-1.12),
indicating similar effectiveness of the two methods.

Discussion. This article provides compelling data on
the high diagnostic accuracy of virtual autopsy (virtopsy) in
identifying pathologies in deceased patients, particularly in
intensive care settings. Key findings indicate that virtual
autopsy confirms clinical diagnoses in 88% of cases and
identifies additional pathologies, including intracerebral and
intra-abdominal hemorrhages, strokes, and
pneumothoraces, demonstrating its potential as a less
invasive alternative to traditional autopsy [9,3,6,13].

These results support the study's hypothesis regarding
the feasibility of implementing virtual autopsy as an effective
diagnostic tool that expands the capabilities of forensic
examination, particularly in situations where invasive
procedures are not necessary. They support the hypothesis
that virtual autopsy can not only confirm existing diagnoses
but also identify additional ones missed during clinical
examination, which is consistent with the study's objectives.
Note the illustration in Figure 3, which depicts a Shaldon
catheter (A) placed during resuscitation efforts. A virtual
autopsy revealed malposition of this catheter, passing
through the jugular foramen and penetrating the base of the
skull - a fact highlighted by the arrow in the image. This
example highlights the value of virtual visualization for
identifying medical malpositions, which is important for
assessing the causes of complications and errors, as well
as for the correct interpretation of injuries and pathologies in
deceased patients(B). In this case, 3D reconstruction
allowed for the precise determination of the catheter's
position and identification of a potential cause of
complications that might have been diagnosed with less
accuracy or missed entirely during a traditional autopsy

However, it is important to consider several limitations
when interpreting the obtained data. First, the full range of
pathologies identified by virtual autopsy depends on the
quality of the images and available technologies, as well as
on the interpretation of specialists, which can lead to
subjectivity and errors. The article notes that some
changes, such as electrolyte disturbances and arrhythmias,
cannot be detected morphologically [24], which limits the
completeness of the diagnostic picture [7,23,19]. Secondly,
the majority of case studies are related to deaths in
intensive care units, which may limit the generalization of
the results to other areas of medicine and types of patients.
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A. Three-dimensional surface reconstruction obtained
using software for volumetric visualization. The central
venous catheter (marked with an asterisk) and the Shaldon
catheter (indicated by an arrow) were installed during
resuscitation. B. Soft tissues are digitally removed;
catheters are rendered in blue. The incorrect position of the
distal end of the central venous catheter was noted - after
insertion through the right subclavian vein, it passed
through the jugular opening and penetrated the base of the
skull (indicated by the arrow). For comparison: the Shaldon
catheter, installed through the left internal jugular vein, is
located correctly.

In addition, the study is constrained by limitations
associated with its sample size: of the original 285
investigations, only 47 incorporated both autopsy
techniques. This restricts statistical power and may affect
the precision of the resulting conclusions. Further limitations
arise from variations in technological advancement across
countries, which complicate direct comparisons with
international research -particularly in Europe and the United
States, where virtual autopsy has been implemented within
more technologically advanced and administratively mature
systems.

By comparing with international sources, for example,
with studies [2,15], which note the high cost-effectiveness of
virtual autopsy, our article confirms its potential value,
especially in the context of limited access to traditional
autopsy and the need for more ethical approaches.
However, international practice emphasizes the need for
further research aimed at standardizing methods, optimizing
technologies, and developing automated image
interpretation systems, which remains an unresolved issue
in our article. Practical recommendations include the use of
virtual autopsy as a complement to traditional autopsy,
particularly for assessing internal hemorrhages, strokes,
and respiratory and circulatory pathologies.

This could improve the accuracy of forensic
examinations and reduce ethical conflicts. Future research
should be expanded to include larger sample sizes,
interdisciplinary approaches, and the implementation of
automated diagnostic systems based on artificial
intelligence.

Overall, the study results confirm the potential of virtual
autopsy and justify its implementation in forensic practice in
Kazakhstan. However, this requires overcoming current
technological and methodological limitations, as well as
conducting international comparative studies to confirm the
universality of the data obtained.

Conclusion

According to the article, virtual autopsy exhibits
substantial diagnostic superiority relative to conventional
autopsy. The study reported that virtual autopsy verified
88% of initial clinical diagnoses and revealed additional
comorbid conditions - including stroke, hemorrhage, and
pneumothorax - thereby underscoring its promise as a
valuable modality for postmortem assessment, particularly
within intensive care environments. [22].

The significance of the study lies in demonstrating the
feasibility of using virtual autopsy as a noninvasive and less
costly alternative to traditional autopsy, which is particularly
relevant for institutions where the decline in traditional
autopsy rates is due to ethical, cultural, or organizational

factors. It contributes to expanded capabilities for accurate
diagnosis of the cause of death and also has educational
value and the potential to establish new standards in
postmortem medicine and forensic science [6].

For clinical practice, the results help improve the quality
of postmortem diagnostics, identify hidden or missed
conditions during life, and contribute to a better
understanding of the pathogenesis of various diseases in
the postmortem setting. From a scientific perspective, this
study opens up prospects for the further implementation
and development of virtual autopsy technologies,
particularly given modern imaging technologies and their
integration into forensic and clinical work, which generally
contributes to progress in the field of non-invasive
diagnostics and pathology [6].

Thus, the study's results confirm the potential for using
virtual autopsy as an effective tool to complement and
temporarily replace traditional autopsy, contributing to the
development of modern postmortem diagnostic methods
and improving the quality of medical examinations in both
forensic and clinical settings.
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