CQ15: Is it useful to perform postmortem imaging before autopsy?

Recommendation Grade: B

Using postmortem imaging prior to autopsy allows for the objective documentation of findings that
may be lost during dissection. It also enables the identification of infectious risks or the presence of
foreign objects, which can help ensure safety during the autopsy by preventing environmental
contamination and secondary infection. Postmortem imaging may also reveal internal therapeutic
artifacts, which can be useful for personal identification. Conversely, autopsy plays a vital role in
interpreting postmortem imaging findings. Postmortem imaging and autopsy have complementary

roles, and it is recommended that imaging be performed before autopsy whenever possible.

Explanation
e Background

The autopsy rate for unnatural deaths in Japan remains low compared to Western countries. It
gradually increased from 11.4% in 2013 to 12.8% in 2016, but declined again to 9.8% in 2022'. One
of the contributing factors is that autopsies other than judicial autopsies, those under the Postmortem
Investigation Act, or administrative autopsies conducted by medical examiners, require consent from
the bereaved family®. Following the practice in Western countries, where dedicated postmortem
imaging scanners are used in forensic facilities, an increasing number of institutions in Japan have
also introduced such equipment. In addition, some general hospitals are using clinical imaging devices
for screening the cause of death®. As the use of postmortem CT expands, its application as a pre-
autopsy examination is also becoming more common.
o Characteristics

Postmortem imaging can be performed prior to a full autopsy and serves not only as a non-invasive
examination but also as a method to objectively document the condition of the body before dissection?.
Since it poses no disadvantage to the deceased, postmortem imaging is desirable whenever possible.
In some cases, findings related to the cause of death can be identified, and one study reported an
approximate 12% increase in sensitivity for determining the direct cause of death®. Even when the
cause of death is not directly visualized, postmortem imaging can reveal the presence of pre-existing
disease or injury, contributing to understanding the circumstances that led to death. Moreover, imaging
findings can help guide the direction of the autopsy even when the cause of death remains unknown®*.

Postmortem imaging is generally superior to autopsy in detecting foreign objects. In reports of its use
before autopsy during large-scale disasters, internal medical devices were identified in advance and
could be compared with antemortem medical imaging, proving to be useful®. The spatial relationship

between the body surface and internal foreign objects can also be recorded in three dimensions,
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enabling objective and reproducible evaluation. Therefore, performing postmortem imaging prior to
autopsy is important (see CQ39 and CQ40). On the other hand, there are reports that gastrointestinal
perforation caused by plastic objects was not detected by postmortem CT but was confirmed during
autopsy®.

Postmortem CT enables the recording of findings that may be lost during autopsy—such as the
presence and distribution of internal gas’ (see CQS), the volume and location of fluid accumulation
(see CQS5), and the anatomical positioning of organs®. Some reports have indicated that postmortem
CT provides better overall assessment than autopsy in cases such as multiple facial fractures or
numerous peripheral bone fractures, where it is difficult to obtain a comprehensive and objective
record through dissection alone®.

Postmortem imaging can also help identify internal lesions, including potential infections, prior to
autopsy'® 2, thereby contributing to the safety of the procedure by reducing the risk of environmental
contamination and secondary infection. However, some studies suggest that postmortem imaging
alone is insufficient to replace conventional autopsy for diagnosing infections or trauma® '2.

Postmortem CT allows for the pre-autopsy assessment of the entire skeletal system and can reveal
pathological conditions such as old fractures, which may not be visible upon external examination.
This is particularly important in suspected abuse cases or unexplained pediatric deaths. In such cases,
even if postmortem CT has been performed, additional X-ray imaging is recommended".

Postmortem imaging and autopsy are complementary diagnostic tools. Whether one method is
superior or both are necessary depends on the nature of the case and the specific questions being
addressed®. It is therefore essential to select the most appropriate method in order to determine the
correct cause of death'. Postmortem imaging can objectively document the condition of the body at
the time of death. In cases where medical devices are present in the body, it is important to assess
whether any positional abnormalities existed at the time of death'. In hospital settings, it is
recommended to perform postmortem imaging before removing any medical devices, and the same
practice should be applied in home care settings.

o Important CT Findings That Are Often Missed at Autopsy

There are reports of findings that were successfully identified on postmortem CT but were missed

during autopsy. These include fractures (in the limbs, pelvis, and face), pneumothorax, bone

metastases, pleural effusions, and subcutaneous emphysema's.
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Column: Additional Reasons to Use Both Autopsy and Postmortem Imaging

Using postmortem imaging in conjunction with autopsy has been shown to improve the sensitivity
for directly diagnosing the cause of death*. Meanwhile, clinical literature on cardiovascular imaging
in living patients emphasizes the importance of performing clinical autopsies in deceased individuals'’.
Autopsy is particularly valuable in cases of sudden and unexpected death, especially when advanced
cardiovascular imaging was not performed prior to death. Other reported benefits include: enhancing
our understanding of the sensitivity and specificity of advanced cardiovascular imaging techniques;

providing insights into the natural progression of cardiovascular diseases, rare conditions, and

N

reatment-related complications; and enabling rapid recognition of novel cardiac pathologies'’. )

O Literature Search Strategy and Selection
(PubMed] (2024/5/21)

# Search formula Number of
articles

1 Search: ((postmortem CT) OR (post-mortem CT)) OR (post mortem CT) 13,016

2 Search: (#1) AND (autopsy) 3,048

3 Search: (#2) AND (cause of death investigation) 212

4 Search: (#2) AND (cause of death investigation) Filters: from 2010-2024 191

5 Search: (#3) AND (infection) Filters: from 2010-2024 19

[PubMed] (2024/5/29)

# Search formula Number of
articles

1 Search: ((postmortem CT) OR (post-mortem CT)) OR (post mortem CT) 13,038

2 Search: (#1) AND (DVI) 11

[ /& Ichushi-Web (Japan Medical Abstracts Society Database)] (2024/5/21)

# R SCHREL
1| (BECHFHE{REZW/TH or SEE2EIR/AL) or (L CIFHIEREZIT/TH or LT 728
IRFEHK 2 WT/AL)) and (PT=I 0L, MR, R0, DAL, Q&A, FE,
DEBRER <)

2| (F5I/TH or fAI/AL)) and (PT=RE5m3C, fdan, #eai, &M, Q& 89,128
A, HE, DR
3 | (#land#2)and PT=EE X, fAaL, Mk, ME, Q&A, #HFE, =k 194
FxbR <)
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#3) and (PT=IERIH S - SFHIER < ) AND (PT=RE R, MR, #E, 144
. Q&A, FFE, R ))

e Additional Sources Not Captured by the Search Strategy
References [1] , [2], [9] , [17]
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Figure. Cervical Spinal Cord Injury in a Woman in Her 70s

Severe osteophyte formation is observed in the cervical spine. A fracture is noted at the sixth thoracic
vertebra. Hematoma is present within the cervical spinal canal. Hemorrhage is also seen within the

excised and fixed cervical spinal cord.
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