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Introduction
In recent years, image acquisition of cadavers has become 

more and more common in both the clinical and forensic fields 

due to a combination of factors such as a decrease in the 

autopsy rate, widespread availability of imaging devices, and 

the development of diagnostic imaging. 

Importantly, the fundamental law of death investigation 

was enacted last year and will be enforced from this April, 2020.

On the basis of this law, the image acquisition of cadavers of 

people who died outside hospital will possibly increase. 

Consequently, the chances for clinical radiologists to

challenge the interpretation of postmortem imaging of those 

cadavers will increase. 



Introduction

Currently, the assignment of responsibility for these 

images remains a vaguely answered question. Consequently, 

considerable images are not even interpreted. Other problems 

should be mentioned here; misinterpretation of postmortem 

(PMCT) images, particularly by doctors who are neither forensic 

pathologists nor radiologists, occurs frequently. 

Since the chances to verify validity of interpretation are limited 

under the extremely low rate of autopsy, comparing between 

PMCT interpretation and autopsy results and sharing the results

is crucial for better interpreting postmortem imaging. 



Introduction

Here, we present five cases in which apparent misdiagnosis 

of PMCT was revealed by autopsy results. In all cases, 

PMCT image acquisition and interpretation was performed 

at clinical hospitals or clinics other than our institution in order 

to determine the cause of death. An autopsy was  performed 

together with PMCT as a preliminary examination at our 

institution.  We checked and analyzed the results and extracted

five major error patterns of interpretation. 

We would like to report those patterns. 



Case 1

・A male in his 40’s found dead in a cabin of a boat

being moored at a liver. 

・A police doctor (not a radiologist, not a forensic 

pathologist) who examined the body took PMCT and

interpreted the images as follows; endogenous 

subarachnoid hemorrhage （SAH) as the cause of death.

・Thereafter, the blood concentration of carbon monoxide 

(CO)-Hb was turned out to be 20% and judicial autopsy was 

performed.



PMCT（about 3 days after death）

Postmortem changes are detected. No fatal hemorrhagic lesions.



PMCT（About 3 days after death）

Fluid collection within the trachea 

and bronchi.

co. ax.

Massive consolidation at lt. lower lobe.



Autopsy results

（No subarachnoid hemorrhage）

・CO-Hb 20%.

・Reddish postmortem lividity.

・Food residue inside trachea and bronchi.

・Pneumonia at lt. lower lobe.

(Neutrophil infiltration was present.）

Cause of death
Suffocation by vomitus aspiration

under consciousness disorder 
caused by carbon monoxide poisoning 



Misinterpretation pattern 
of Case 1

Postmortem changes were mistaken 

for the cause of death. 



Case 2

・A Female in her 40s.

・After she drank alcohol at a party, she found dead 

at a toilet of the place. She was transferred to an 

emergency hospital and resuscitated but died.

・PMCT was taken at the hospital and emergency

doctor interpreted the image as follows; 

intraperitoneal bleeding (bleeding site unknown)

as the cause of death



PMCT taken at the hospital
（About 4 hours after the death）

Bloody ascites is detected around the liver and spleen, pelvic space



PMCT prior to autopsy
（About 3.5 days after death)

Bloody ascites is detected.

Soft tissue density is seen inside 

trachea and esophagus. 

Soft tissue density is seen 

in the stomach



Autopsy results
・Remarkable postmortem lividity.

Petechia at eyeball and eyelid conjunctiva and at skin.

Liquidity of heart blood (indicating sudden death）.

・Large amount of aspiration material inside trachea and 

bronchi.

・High blood concentration of ethanol (4.437mg/mL).

・High blood concentration of antidepressant

(0.39㎍/mL).

・Bloody ascites (Dark red fluid blood）.

・Liver and spleen contusion (No coagulation）.

・Sternum fracture, multiple rib fracture

Cause of death
Suffocation by vomitus aspiration

caused by acute alcohol poisoning
（Liver and spleen contusion, ascites 

⇒caused by resuscitation）



Misinterpretation pattern 
of Case 2

Resuscitation changes were mistaken 

for the cause of death.



Case 3

・A male in his 50s. A truck driver.

He fell to the ground from 1.5m high and  

became unconscious. He was transferred to an  

emergency hospital but died.

・PMCT was taken at the hospital and interpreted  

as follows; no fatal traumatic lesion. The cause 

of death was supposed to be ‘cardiac failure’.



For this protocol, lower cervical spine 

fracture Is barely detected but subtle.

PMCT taken at the hospital
（About 1.5 days after death)

Cervical spine CT was not taken for PMCT. 



PMCT（About 3 days after the death）

C3 level

Massive calcification of vertebral osteophyte suspected DISH・OPLL

Cervical spinal fracture (C2・C3) 

Cervical spinal canal stenosis

sg.

ax.



Autopsy results

C2 pedicle fracture、C2-3 vertebral body fracture、

C4-5,C 7-Th1 vertebral osteophyte fracture + hemorrhage

Dark-reddish discoloration of cervical spine, contusion+ hemorrhage

Cause of death
Cervical spinal cord injury

caused by cervical spine fracture



Misinterpretation pattern 
of Case 3

The cause of death was determined 

by insufficient examination.
(Not a misinterpretation error

but a image acquisition protocol error.)



Case 4

・A male with intellectual disability in his 10’s.

・He had lived at welfare facility for 5 years.

・He began to vomit a lot and the following day, he became 

unconscious and cardiac arrest. He was transferred to an 

emergency hospital and resuscitated temporally but the 

following day he died.

・A Doctor at the hospital determined the cause of death as 

sepsis caused by bowel obstruction (endogenous).

Antemortem brain CT and chest and abdominal X ray 

was used for the decision. No PMCT was taken.

・Judicial autopsy was performed since he died at facility.

・Past history: none.



X ray film at the hospital 
(antemortem）

Brain CT: intact
X ray (prone position）
CRP 20 mg/dl



PMCT prior to autopsy
（About 3 days after the death）

・Massive free air is detected. Perforation site cannot be detected.
・Ascites with slightly high density.
・Jejunum was slightly enlarged but no apparent findings of
bowel obstruction

(→Free air was overlooked for the abdominal X ray with supine position
at the hospital)



No apparent traumatic lesion.

Autopsy findings



Autopsy result

・Yellowish-brown ascites 1.6L
polluted by stool.
・Discoloration of peritoneum.
・Multiple reddish discoloration   
on the surface of the bowel
（panperitonitis）.
・High blood concentration of  
CRP, procalcitonin.



Suspected traumatic perforation at 
ileum and surrounding submucosal 
hemorrhage was detected.



Lt. upper arm 
intramustle 

Old and new traumatic fractures were detected 
at autopsy and PMCT 

In front of 
Lumbar supine

Old fracture at lt. transverse process
at L3 level.
（No hematoma at autopsy.）

Cause of death 
Sepsis caused by traumatic small bowel 

perforation and peritonitis

(→Staffs at facility confessed the assault on daily basis and 
kicked at the abdomen the day before his death.)



Misinterpretation pattern 
of Case 4

Exogenous death was mistaken as endogenous death.

(Insufficient antemortem images were used 

to determine the cause of death.)



Case 5

・A male in his 50s was found dead in a sofa of a boat

being moored at a liver. 

・A police doctor (not a radiologist, not a forensic 

pathologist) took PMCT and interpreted the image 

as follows; myocardial infarction was the possible cause

of death because of the existence of calcification of 
cardiac artery. 

・Since a woman together with him complaint about 
headache,  CO poisoning was suspected and autopsy 

was performed.



PMCT（About 4 days after the death）

Punctate calcification of 

rt. coronary artery.

Diffuse ground glass opacity of 

bilat. lung.



Focal enhancement of coronary 
artery at autopsy

Stenosis of coronary artery(-)



Autopsy results

・Reddish postmortem lividity.

・Blood concentration of CO-Hb 70%.

（Stenosis of coronary artery(-).

Cardiac muscle was intact. )

Cause of death

Carbon monoxide poisoning



Misinterpretation pattern 
of Case 5

Minor, unrelated findings obtained were 
considered to be the cause of death.



Discussion

We presented five misdiagnosis patterns of PMCT 

revealed by autopsy results. 

① Postmortem changes were mistaken for the cause of death. 

② Resuscitation changes were mistaken for the cause of death. 

③ The cause of death was determined by insufficient 

examination because the pathological lesion for the true cause 

was not within the imaging range. 

④ Exogenous death was mistaken as endogenous death. 

⑤Minor, unrelated findings obtained were considered to be the 

cause of death.



Various postmortem artifacts should not be 
misdiagnosis as cause of death

Death Postmortem imaging/autopsy

Fatal findings
（related to 
cause of death）

Antemortem
pathological

findings

Postmortem changes (Early and late stage）

Antemortem

Findings caused 
by inspection

Resuscitation 
change

Findings caused by 
storage and transfer 

of the deceased 

Various version of 
postmortem artifact



Misdiagnosis caused by recognition bias 
should be noted

Specialists tend to select the ‘familiar’ diagnosis 

Clinical radiologists tend to select 
‘endogenous cause of death’.

Forensic pathologists tend to select 
‘exogenous cause of death’.

Postmortem changes
early stages

Postmortem changes
late stages

Skeleton



Conclusion

Proper interpretation and implementation of 

postmortem imaging is the crucial keystone

in the death investigation system.

On the basis of comparison with autopsy, sharing 

the results and accumulation of evidences should 

be promoted. Also, collaboration with the 

forensic departments would be desirable. 
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