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Abstract

Objective: Virtual autopsy is a non-invasive/minimally invasive method for conducting an autopsy, with the assistance of
imaging techniques. We aim to review the benefits of virtual autopsy in detecting pathologies in the paediatric population.
Method: The procedure adhered to Institute of Medicine and Preferred Reporting Items for Systematic Review and Meta-
Analysis guidelines. Seven databases including MEDLINE and SCOPUS were searched for articles published 2010-2020
worldwide in English. A narrative synthesis of the findings of included studies was carried out to discuss and summarize the
results of the review.

Results: From 686 studies on paediatric deaths, 23 met selection/quality criteria. Virtual autopsy was better than conventional
autopsy in detecting skeletal lesions and bullet trajectory, thus a crucial tool in the investigation of traumatic and firearm
deaths. Virtual autopsy was superior to conventional autopsy in identifying the point of bleeding in postoperative deaths
and objectively quantifying air/fluid in body cavities. Virtual autopsy was a useful adjunct for detecting pulmonary thrombo-
embolism, foreign body aspiration, drowning and metastatic malignancies. The use of non-contrast imaging in investigating
natural paediatric deaths did not offer more information than conventional autopsy. Misinterpretation of normal post-
mortem changes as pathological findings was another disadvantage of virtual autopsy leading to erroneous conclusions. But
accuracy may be improved with contrast enhancement and post-mortem magnetic resonance imaging.

Conclusion: Virtual autopsy is a crucial tool in the investigation of traumatic and firearm deaths in the paediatric population.
Virtual autopsy will be useful as an adjunct to conventional autopsy in asphyxial deaths, stillbirths and decomposed
bodies. Virtual autopsy has limited value in differentiating antemortem and post-mortem changes with the added risk of
misinterpretations, therefore should be used with caution in natural deaths.
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Introduction VA has many uses, as an adjunct to CA to accentuate the
findings of CA and enable targeted system-specific CA.
Although for medico-legal autopsies the consent of the fam-
ily is irrelevant, pathological autopsies, conducted to gain a

Since the 1300s autopsies, also known as necropsies, have
been carried out as part of death investigations for both aca-
demic and medico-legal purposes.' In the last three decades,
the development of technology has made a significant impact
on the evolution of autopsy techniques. Richard Dirnhofer
first introduced the concept of “virtual autopsy (VA)’ or ‘vir-
topsy’ by combining innovative technology with conven-
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better understanding of the disease process, require the con-
sent of the family to proceed. When cultural, religious and
other factors prevent or limit the conduct of CA in pathologi-
cal post-mortems (PMs), VA can act as a substitute.”> The
early stage of the prevailing COVID-19 pandemic illustrates
such an instance where VA substituted CA in some cases, as
the risk of infection restricted the conduct of full CA.}
According to the literature, the extent and the reason for the
use of VA in different countries vary significantly. Being
increasingly used in developed countries due to the high
availability and accessibility of imaging modalities, VA is
useful either as an alternative or as an adjunct to CA. In con-
trast, Japan, which has a very low PM rate compared to
Western countries and widely available imaging equipment,
uses VA either as an alternative to CA or to screen for the
need for a CA.* Therefore, it is evident that based on various
factors such as the availability of technology, expertise and
PM rate, the use of VA should be customized to each country
to obtain the maximum benefits.

However, there is a vast difference between the applica-
tion of VA in adult and paediatric populations. This is due to
the differences in disease pathologies between the two popu-
lations. The wide spectrum of causes responsible for paediat-
ric mortality including congenital structural anomalies,
syndromic pathologies and so on necessitates the use of
radiological techniques for a full and complete death investi-
gation. Although there is a strong need to determine the
cause of paediatric deaths, there is a general reluctance
among parents and family to proceed with a full traditional
autopsy, thus making less invasive VA a better option in such
instances.’

The cost of equipment, technology, infrastructure and
training/expertise are the main drawbacks of VA, especially
for developing countries, making such imaging modalities
less available and accessible to forensic pathologists.
Furthermore, the inability to perform sampling for histo-
pathological studies and the inability to appreciate physio-
logical characteristics such as smell, texture and colour are
some other disadvantages. Also, in some instances, the dis-
tinction between antemortem (AM) and PM changes is not
detected in VA leading to misinterpretations.®

Therefore, it is important to obtain a thorough under-
standing of the uses of VA to ensure the judicious use of
valuable resources while ensuring accuracy in diagnosis. We
aim to review the benefits of VA in detecting pathologies in
the paediatric population.

Methods

All four authors (DE, CW, SP and NH) contributed to creat-
ing the review protocol according to Preferred Reporting
Items for Systematic Review and Meta-Analysis protocols
(PRISMA-P 2015) statement.” It was registered in the
PROSPERO registry (CRD42021236545),

The methodology followed the guidelines and standards
of the 1175778 Institute of Medicine® and PRISMA-2015
was used for reporting.

Search strategy

The aim was to identify studies examining the usefulness of
VA in diagnosing pathologies in paediatric deaths. The key
search terms were identified with the aid of a search-term-
harvesting table by DE and CW. A systematic and compre-
hensive search was conducted by SP and VA, and references
were managed using the reference management software
Mendeley. The following databases were searched.

Cochrane Database of Systematic Reviews, The Database
of Abstracts of Reviews of Effects, MEDLINE (1950-2020)
via PubMed (see Supplemental Appendix 1 for search strat-
egy), The Cochrane Central Register of Controlled Trials
(1948-2020), Scopus, LILAC and Index Medicus for
Southeast Asian region. The search was conducted on 1 June
2020, with no beginning date limit imposed. The search
terms used were ‘Virtual autopsy (or VA)’ or ‘Virtopsy’ or
‘post-mortem imaging’ or ‘computed tomography’ (or CT)
or ‘computerized tomography’ and ‘post-mortem computed
tomography’ (or PMCT). A combination of relevant medical
subject headings and search terms tagged with other appro-
priate search fields was used in the literature search (see
Supplemental Appendix 1 for search strategy). Additionally,
the reference list of each selected article was checked manu-
ally for other relevant publications (cross-reference search)
to identify additional studies that may have been missed in
the computerized database search.

Selection criteria

After the removal of duplicates from the retrieved articles,
the remaining articles with abstracts were uploaded to the
web application, Rayyan® for screening. The criteria for the
selection of articles were based on the PICOST elements:
Participants — medico-legal autopsies, paediatric population,
Intervention — VA, Comparison — CA and Outcome — useful-
ness in medico-legal practice, Setting — worldwide, Time —
2010-2020. Studies that assessed the usefulness of VA in
diagnosing pathologies in the paediatric population were
selected for inclusion if the full text was available. Only arti-
cles published in English and human cadavers aged
0-18 years, both male and female were included. Unpublished
data were excluded from this review.

DE and CW independently screened the uploaded articles
in Rayyan, using the above eligibility criteria. In the first
phase, the title and abstract of each article were reviewed by
the two authors independently for their candidacy. The full
texts of all those selected articles were retrieved by CW and
further examined by the same authors independently (second
phase), for the final verification before inclusion in the
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review. Any disagreements regarding the decision on the eli-
gibility of studies were resolved by consensus. Reviews, sys-
tematic reviews, editorials, letters, and comments were
removed. Only the articles which met the eligibility criteria
were selected for inclusion in the review. Excluded studies
were marked with the ‘reason’ in Rayyan.

Data extraction and quality assessment

Data from all included studies were extracted by the two
review authors CW and NH using a data extraction table
developed for this review. Data extracted were cross-checked
by the same authors for any errors. The information recorded
included: Study details (author, year, country of origin),
Methods (study aim, study design, the imaging technique
used to determine the autopsy and the presence or absence of
traditional autopsy, including the comparison), Study type:
Intervention studied, Outcomes: all relevant findings related
to usefulness in diagnosing paediatric pathologies (as pri-
mary or secondary outcomes).

Quality assessment (QA) Checklists of the Joanna Briggs
Institute Critical Appraisal tools for use in systematic
reviews'? were applied to assess the quality of the selected
studies. CW and DE independently assessed the quality of
cach of the selected studies, the results of the QAs were
recorded and compared, and in case of a disagreement, a
third reviewer SP was consulted. For QA, the overall descrip-
tion of the study methods, results and discussion were ana-
lysed. Based on the results of the QA process, only the
studies which met the quality criteria were selected for inclu-
sion in the review. Studies that were considered of poor qual-
ity were excluded.

Strategy for data synthesis

Due to the heterogeneity between the included studies, quan-
titative synthesis was not considered. A narrative synthesis
of the findings from individual included studies was carried
out by DE and CW. Data were analysed under two main cir-
cumstances, natural deaths and unnatural deaths. The useful-
ness of VA was categorized as ‘useful’, ‘equivalent’ and ‘not
useful’.

Results

The literature search resulted in a total of 686 articles. After
removing the duplicates, 566 articles were considered for
screening using the eligibility criteria. The initial evaluation
of articles through title and abstract resulted in only 25 arti-
cles meeting the selection criteria. After full-text evaluation
23 studies were selected. The QA confirmed the candidacy
of all 23 studies for inclusion in the review. The flow dia-
gram of the selection of studies is shown in Figure 1.

The characteristics of the included articles are demon-
strated in Table 1. The articles included in the review were

from developed countries with the majority being from
Europe (n=18) and the rest from the United States (n=4)
and Asia (n=1). The study types included mainly cross-sec-
tional (CS) analytical (n=9), CS descriptive (n=6) and case
reports (n=8). The imaging techniques used for the conduct
of VA included PM magnetic resonance imaging (PM-MRI)
(n=10), PMCT (n=10), a combination of PMCT and X-ray
(n=1) and a combination of PMCT and PM-MRI (n=2).

The articles discuss the investigation of unnatural and
natural deaths, two postoperative deaths as well as 36 cases
where the cause of death (COD) was unascertained. Deaths
following road traffic accidents (RTAs), firearm injuries,
child abuse, asphyxia and stab injuries have been discussed
under unnatural deaths. The majority of natural deaths
involved congenital abnormalities, followed by infections
and bowel pathologies (Table 2).

From the 23 articles reviewed, 6 articles discussed the
investigation of unnatural paediatric deaths, 12 articles dis-
cussed natural paediatric deaths and 5 articles discussed both
natural and unnatural deaths. VA was recognized as a crucial
tool and a useful adjunct, especially in the investigation of
unnatural, traumatic deaths with skeletal lesions. However,
in the investigation of natural paediatric deaths, it was
observed that VA was helpful in arriving at a final COD, did
not offer additional information compared to CA, and also in
some instances led to misinterpretation of normal PM
changes. Several articles discussing natural paediatric deaths
identified VA as a useful tool for the detection of metastatic
malignancies, when circumstances limit/prevent the conduct
of CA, quantitative assessment of fluid/gas in body cavities,
cardiac structural anomalies and detection of pathologies
when in an advanced state of decomposition. The findings of
the 23 reviewed articles are summarized in Table 3.

Discussion

In this review, we found that several studies have conducted
both VA and CA to demonstrate the usefulness of VA in the
investigation of unnatural deaths as well as natural deaths.

VA in unnatural deaths

The usefulness of VA in the investigation of unnatural deaths
was found to be more crucial as opposed to natural deaths,
especially in the context of firearm-related injuries and mus-
culoskeletal injuries/non-accidental injuries (NAls).!%27:23

PMCT is reported as a valuable tool in the diagnosis of
NAL?” Furthermore, PMCT has been used successfully to
investigate a variety of traumatic deaths including RTA, fire-
arm, stab, sport-related, strangulation and asphyxia.??

In the PM investigation of a case of firearm-related fatal-
ity in a 17-year-old boy, PMCT with three-dimensional (3D)
reconstruction has proved to be beneficial in determining the
entry and exit points with a clear demonstration of the bullet
trajectory.'® This has enabled the accurate and objective
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Figure |. Preferred Reporting Items for Systematic Review and Meta-Analysis 2009 flow diagram illustrating the inclusion and exclusion

process of the systematic review.

reconstruction of the event. In addition, PMCT could better
detect other firearm-associated injuries such as skeletal
lesions and pneumothorax compared to CA.!'® Therefore, VA
should be considered a mandatory tool in the investigation of
such deaths involving complex event dynamics.

However, in some instances, the use of VA has failed to
provide any additional information compared to CA. For
example, the combined findings of PMCT and PM-MRI
were able to report only the findings compatible with that of
CA, and no additional information has been revealed.'?

The investigation of deaths following drowning is chal-
lenging for both CA and VA. In the one case of drowning
death included in the review, it was observed that although
PMCT would show the typical appearance of frothy fluids in
airways and ground glass opacities in non-dependent areas
of the lungs, CT imaging alone is not sufficient to differenti-
ate the nature of the aspirated material with absolute confi-
dence, as frothy fluids and semi-liquid gastric material can
give a similar appearance.'* Furthermore, even if PMCT
could demonstrate ground-glass opacities in non-dependent
areas of the overinflated lungs which is consistent with
freshwater drowning, it could also be seen in many other
instances, including ARDS, pulmonary oedema, interstitial
and bronchopneumonia and pulmonary haemorrhages.

Therefore, it highlights the fact that VA should not be a sub-
stitute, but be used as an adjunct to CA, which is still consid-
ered the gold standard.

The use of VA in the investigation of asphyxial deaths is
very favourable. VA demonstrates certain limitations in the
detailed assessment of aspirated foreign bodies. Although
VA using MSCT was able to detect the presence and location
of foreign bodies, it fails to identify the type and number of
foreign bodies present.!! This small piece of evidence has
great medico-legal significance, which recommends VA to
be best used as an adjunct to CA to obtain optimum results in
such instances. Furthermore, 39% of false negatives were
observed when using PMCT in the investigation of asphyxial
deaths proving its limited value in such cases.?’

VA in natural deaths

Although possibly not as useful as in traumatic deaths, VA
has proved to be beneficial in some deaths due to natural
causes. The detection of structural defects and congenital
anomalies leading to death is a crucial aspect of the paediat-
ric population. In this context, VA in combination with CA
can be a useful tool in the investigation of deaths in new-
borns and children with congenital abnormalities.
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Table I. Characteristics of the included studies.

Source (author) Country Study design Sample VA Was CA  Mean age/age range Post-mortem
size technique  done Interval
used
Rutty et al.'! United Kingdom Case report I PM-MSCT  Yes Newborn <I10h
Ebert et al."? Switzerland Case report | PMCT Yes I3years -
PM-MRI
Nascimento et al.'? United States Case report | PMCTA Yes I8years -
Filograna et al.'* Italy Case report I PMCT No I8 months 12h
Davis et al.'® United States Case report I PM-MRI No | day 24h
Andronikou et al.'® United Case report I PM-MRI No [0years 12h
Kingdom + South
Africa
Harty et al.'” United States Case report I PMCT Yes I5years 4h
Del Fante et al.'® Italy Case report I PMCT Yes 17 years -
Sieswerda- Netherlands CS 12 PMCT Yes Newborns (mean — 3 weeks—7years
Hoogendoorn et al." descriptive 38weeks of gestation) (estimated)
Montaldo et al.?° United Kingdom CS analytical 14 PM-MRI Yes 3 days (14 days) 3days
Tumanova et al.! Russia CS analytical 18 PM-MRI Yes |-54 days 6-15h
Tumanova et al.2? Russia CS analytical 23 PM-MRI Yes 6h 45min to 36days  6-15h
Krentz et al. Brazil + Switzerland  CS analytical 26 PMCT Yes 34.8months <3days
Arthurs et al.?* United Kingdom CS analytical 29 PMCT Yes 6.9 months -
PM-MRI
Leadbetter et al.?® United States CS 31 PM-MRI Yes 9 days 10+6.6h
descriptive (0.13-180days)
Simanovsky et al.?¢ Israel CS analytical 35 PMCT No <3years -
Proisy et al.” France CS 47 PMCT Yes 6.2 = 5.9months 24-72h
descriptive X-ray
Rjin et al.?8 Netherlands CS 54 PMCT Yes .1 years (boys) -
descriptive 0.8year (girls)
Sieswerda- Netherlands CS analytical 98 PMCT Yes | year | month 0-7 days
Hoogendoorn et al.?’ (3 months to 6years)
Thayyil® United Kingdom CS analytical 123 PM-MRI Yes <I month (34%), 4.5 days
Taylor et al.’' United Kingdom CS analytical 123 PM-MRI Yes I-12months (43%),
Arthurs et al.32 United Kingdom Cs 123 PM-MRI Yes I2months to |6years
descriptive (23%)
Arthurs et al.® United Kingdom CS 123 PM-MRI Yes
descriptive

Based on the study sample description, it appears that some studies®*-** have used the same study population.

MSCT: multi-slice computed tomography; PMCTA: post-mortem computed tomography angiography.

PM-MRI was performed on newborns to detect innate
diaphragmatic hernia and lung hypoplasia where the use of
VA enabled a more accurate and objective diagnosis of lung
hypoplasia than CA. It was also used for the determination of
treatment efficiency of lung conditions in cases of innate dia-
phragmatic hernia. This shows that PM-MRI can be useful as
a less invasive method and an adjunct to CA in the diagnosis
of structural heart diseases in paediatric deaths.’!

Malignancies with metastasis in the paediatric population
are another instance where VA has been considered a useful
adjunct. PM-MRI was successfully employed in the diagno-
sis of a right adrenal mass with multiple liver metastases in a
neonate combined with limited and targeted sampling for
histological confirmation of the malignancy.'>!'® Furthermore,

VA has been useful to identify the primary mass and the
extent of metastatic disease. This highlights the usefulness of
VA adjunct with limited sampling to arrive at an accurate
COD, especially in instances that restrict/prevent the con-
duct of CA. Although CA is the gold standard, in such
instances detection of metastatic malignancies may be better
accomplished with VA.

In the assessment of fluid in body cavities, VA proved to be
more beneficial than CA. PM-MRI with 3D reconstruction
has been successfully used to detect and quantify anasarca in
newborns with congenital abnormalities. VA provided a
more objective and accurate quantitative assessment of ana-
sarca. This is a challenging task to undertake with CA alone
due to the spilling of fluid between tissues and cavities
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Table 2. Case distribution according to the manner of death.

Type of Cause of death Sample
death size
Unnatural RTA 02
deaths Foreign body aspiration 0l
Sport-related 0l
Firearm 03
Drowning 0l
Asphyxia 02
Stab 02
Chest wall trauma 0l
Manual strangulation 0l
Neonaticide 12
Child abuse 46
Child abuse/trauma 24
Natural Pulmonary embolism 0l
deaths e Congenital abnormalities
e Brain and spinal cord 29
e Cardiac (I)g
e Pulmonary 02
e Abdominal wall defect 06
e Renal malformations 03
e Musculoskeletal 18
e Anasarca 17
e Diaphragmatic hernia with 06
lung hypoplasia
e Non specified
Infections 56
Metastatic disease 02
Bowel volvulus 02
Intestinal atresia 02
Intestinal malrotation 03
Acute abdomen 06
Liver necrosis 04
Adrenal haemorrhage 06
Pulmonary haemorrhage 12
Neonatal encephalopathy 07
Sudden unexpected neonatal death 07
Acute tubular necrosis 02
Other 517

during dissection and the need for additional incisions causing
disfigurement. Therefore, VA can be considered as a better
method to quantitatively assess anasarca and fluid accumula-
tions in serous cavities in newborns and children PM.

However, VA is not without its pitfalls in the investigation
of natural deaths. Differences in the organ-specific sensitiv-
ity of VA are observed. Due to the inability to differentiate
AM injury from PM changes, the diagnosis of ischaemic
brain injury and myocarditis is proven to be problematic.2%°
Furthermore, PM-MRI alone has not proven to be adequate
to opine whether the hypoxic—ischemic changes are an ago-
nal manifestation or PM change/artefact.

Furthermore, abdominal and lung pathology detection
was poor with PM-MRI except for major structural
abnormalities.*

The diagnostic value of PM-MRI for intra-thoracic
pathologies in paediatric PMs is not satisfactory due to the
low sensitivity in the detection of non-cardiac thoracic
abnormalities, especially pulmonary infections, and pulmo-
nary haemorrhages.?

PMCT could detect the final COD in only 7 out of 54
cases (12.9%), with the highest incidence of detection in gas-
trointestinal pathologies. Although PMCT could detect addi-
tional, incidental pathologies in 12.9% of cases, in 40 out of
54 cases (74.1%) it did not detect important findings contrib-
uting to the final COD. Therefore, the benefits of VA in the
investigation of natural deaths appear to be limited.?®

However, regarding abdominal pathologies, in some
cases, PM-MRI demonstrated a high sensitivity for renal
pathologies, with low diagnostic sensitivity in adrenal,
hepatic and intestinal pathologies.>

PMCT with 3D reconstruction was used to determine (1)
gestational age, (2) live versus stillbirth and (3) the COD in
decomposed bodies of newborns. Although the estimation of
gestational age is better with PMCT using long bone meas-
urements, neither CA nor PMCT was able to determine a
reliable COD due to advanced decomposition.'’

Regarding the system-specific usefulness of VA,
PM-MRI is in total agreement with the clinical COD in 19
out of 31 cases (61%), especially in cardiovascular and
hepatic pathologies. However, in 7 out of 31 cases (22%),
VA was unable to match the clinical COD.?* Furthermore,
VA appears to be superior to CA in detecting free air in tho-
racic and peritoneal cavities and hepatic iron overload.
However, CA has been superior to PM-MRI in detecting
focal bowel necrosis and perforation, focal pulmonary
haemorrhage and consolidation, medial hypertrophy in the
pulmonary vascular bed, microscopic changes of acute
tubular necrosis, focal microscopic white matter injury and
hypoxic-ischemic injury.

When considering the sensitivity of different modalities
of VA for detecting organ pathologies, a higher detection
rate was observed with PM-MRI for abdominal, cardiac and
neurological pathologies, whereas with PMCT for chest
pathologies. The detection of musculoskeletal pathologies
was equal for both methods.?* However, the overall sensitiv-
ity for paediatric pathologies is higher for PM-MRI com-
pared to PMCT, whereas PMCT has shown a higher
specificity.

There can be instances where VA should be used with
extreme caution to avoid misinterpretations that can lead to
erroneous conclusions.?® In PMCT images, significant focal
tapering at the arch of the aorta between the origin of the
brachio-cephalic artery and the left subclavian artery has
been observed. This can be identified as a PM change and
can easily be misinterpreted as a hypoplastic aortic arch.?
Such misinterpretation of PM artefacts/changes through VA
would lead to wrongful COD. This highlights the counter-
beneficial effects of VA on the final COD.

Another significant limitation in the application of VA in
routine practice is the requirement for specialized training
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and expertise to get the maximum benefit from VA.!” This is
vital to minimize over-interpretation of non-specific findings,
consistent with PM changes and resuscitation artefacts, that
do not add to the COD, thereby reducing the number of false
positives leading to inaccurate diagnosis and wasted
resources.

The ability to detect cardiac pathologies through PMCT is
poor in some studies due to various factors. The reasons
include poor resolution of PMCT for cardiac structures, PM
clotting, intracardiac gas, absence of contrast agent and col-
lapsed cavities.?>?” Detection of pulmonary pathologies was
also found to be sub-optimal with PMCT, with poor detec-
tion of aspirated material and differentiation of AM and PM
lesions. Furthermore, PMCT did not differentiate AM pul-
monary manifestations of heart failure, aspiration pneumo-
nia and infection from non-specific agonal and/or PM
changes. Therefore, non-contrast PMCT is not useful in the
detection of lesions in organ parenchyma and soft tissues.
However, these limitations can be circumvented to a certain
extent using PM-MRI and contrast enhancement. On the
whole, it can be concluded that CA is better than VA in
detecting pathologies in organ parenchyma, soft tissues and
the vascular system.

In some instances, PM-MRI has failed to detect hypo-
plasia of the ductus venosus, pneumonia, candida and cyto-
megalovirus infection, atrial septal defect and papillary
muscle infarction.? This also confirms that CA is the gold-
standard in death investigation, and therefore should not be
completely substituted by VA.

Therefore, it is mandatory for clinicians and pathologists
to be aware of the importance of CA and the limitations of
VA. Thus, the employment of VA should be decided case-by-
case by the forensic pathologist taking into consideration all
the benefits and pitfalls.

VA in postoperative deaths

The use of VA in postoperative deaths was highlighted in
some instances. For example, PMCT angiography in cases
with postoperative fatal haemorrhage appears to be crucial
and superior to CA in detecting the point of bleeding."

VA in unascertained deaths

The COD was unascertained in 36 cases discussed in the
reviewed articles. The combined use of CA, VA and other
ancillary investigations including histology and toxicology
has satisfactorily formulated a COD in any of the cases.

Limitations

Selection bias is a major limitation in this study as grey lit-
erature with undeniable value may have been undetected.
And the heterogeneity of the included articles with regard to

the methodology poses a risk of bias and limited
standardization.

Conclusion

In the investigation of unnatural deaths, VA is more accurate
and objective than CA in the detection of skeletal trauma,
bullet trajectory and quantification of air/fluid in body cavi-
ties. VA is beneficial especially in the context of NAIs to
exclude child abuse. However, in asphyxial deaths, stillbirths
and decomposed bodies, VA is best used as an adjunct to CA.

In the investigation of natural deaths, the use of VA is dis-
ease-specific and organ-specific. VA is better at detecting
structural/congenital abnormalities; therefore, it is more
advantageous in the paediatric population compared to adults.
However, VA has limited value in differentiating AM and PM
changes with the added risk of gross misinterpretations.

Therefore, the use of VA in the investigation of deaths in the
paediatric population should be tailored to the circumstance
and mechanism of death to gain the best outcome.
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