
CQ28: Is it possible to identify fatal subarachnoid hemorrhage on postmortem CT? 

 

Recommendation Grade: 

Condition Assessment: B 

Cause of Death Determination: C1 

As with antemortem CT, postmortem CT can identify subarachnoid hemorrhage (SAH). When large 

amounts of subarachnoid blood are observed in the basal cisterns or when SAH is accompanied by 

intraventricular hemorrhage, SAH may be considered as a potential cause of death. However, 

postmortem changes and other non-hemorrhagic conditions can mimic bleeding, and care must be 

taken to distinguish true SAH from such artifacts during image interpretation. There are currently no 

reports indicating that postmortem CT findings alone can determine whether SAH is of internal 

(natural) or external (traumatic) origin. Accurate diagnosis requires the implementation of appropriate 

additional examinations. 

 

 

Explanation 

● Background 

 Subarachnoid hemorrhage (SAH) is a life-threatening condition with high mortality, and it has been 

reported that 3–17% of cases result in death before reaching the hospital¹. CT imaging is essential in 

clinical practice for determining the treatment strategy for SAH. Similarly, postmortem CT can detect 

abnormalities and is considered capable of identifying the presence of hemorrhage in the subarachnoid 

space. However, postmortem CT does not always allow for determination of the underlying cause, and 

there is a risk of misdiagnosis², which requires caution during image interpretation. It is often difficult 

to determine whether the cause is of external (traumatic) or internal (natural) origin using postmortem 

imaging alone, and the implementation of supplementary examinations is considered essential³. As 

with antemortem CT, pseudo-subarachnoid hemorrhage (pseudo-SAH) has also been reported as a 

false-positive finding in postmortem CT⁴. Research applying artificial intelligence (AI) in the 

diagnosis of fatal head trauma has already begun⁵, and further advancements and utilization are 

anticipated. 

● Imaging Findings 

1) Correlation Between Postmortem CT and Autopsy Findings in Subarachnoid Hemorrhage 

 Several studies have reported that subarachnoid hemorrhage (SAH) detected on postmortem CT has 

been confirmed during autopsy¹⁶⁷. In an analysis of 203 cases in which both autopsy and postmortem 

CT were performed, there was a high concordance rate between CT and autopsy findings for SAH, 

whereas subdural and epidural hematomas showed relatively lower concordance rates⁸. In addition, a 

method has been reported in which contrast medium is injected into the common carotid or vertebral 
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artery using a catheter during autopsy, allowing for CT imaging that identifies the site of vascular 

rupture before cranial opening⁹. 

2) Pseudo-Subarachnoid Hemorrhage (Pseudo-SAH) 

 On antemortem CT, in conditions such as hypoxic-ischemic encephalopathy, diffuse low-density 

cerebral edema and swelling may cause the cerebral sulci and basal cisterns to appear relatively 

hyperdense. This phenomenon is known as pseudo-subarachnoid hemorrhage (pseudo-SAH) (see also 

CQ27)¹⁰⁻¹². 

3) Traumatic vs. Non-traumatic Subarachnoid Hemorrhage 

 A systematic review examining the relationship between pre-existing aneurysms and trauma reported 

that although rare, arteries and aneurysms can rupture in association with trauma¹³. Among traumatic 

SAH cases, delayed vertebral artery injury has been reported³ ¹⁴ ¹⁵. Non-traumatic conditions such as 

arteriovenous malformations¹⁶ and segmented arterial mediolysis¹⁷ have also been reported as causes 

of SAH. Determining whether the cause is traumatic or non-traumatic may require additional testing, 

such as histopathological or molecular analysis³. 

 There are also reports indicating that the source of hemorrhage cannot always be identified at 

autopsy¹³. The injection of contrast agents to identify the ruptured vessel may assist in such cases and 

support histopathological or molecular investigations¹⁰. 

 

 

Column: Posterior Cranial Fossa to Upper Spinal Canal (True vs. Pseudo Hematoma) 

 In postmortem CT, the region from the posterior cranial fossa to the upper cervical spinal canal is 

typically included in the scanning field. This area can sometimes be inadequately examined during 

autopsy, and thus requires careful observation. When high attenuation is noted around the posterior 

cranial fossa or upper cervical spinal cord, it is important not to overlook potentially fatal subdural 

hematomas¹⁸⁻²¹. However, attention should also be paid to pseudo-hematomas. Because of venous 

congestion caused by the network between the cranial venous system and the vertebral venous plexus, 

one report noted that no hematoma was confirmed in 13 out of 35 cases (37%)²². 

 

 

〇 Literature Search Strategy and Selection 

【PubMed】（2024/6/19） 

# Search formula Number of 

articles 

1 Search:(((postmortem) OR (post-mortem)) OR (post mortem)) AND ((CT) 

OR (MDCT) OR (MRI)) 

13,768 

2 Search:(subarachnoid) AND (hemorrhage) 41,808 
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3 Search:(#1) AND (#2) 263 

 

【医中誌 Ichushi-Web (Japan Medical Abstracts Society Database)】（2024/6/1） 

# Search formula Number of 

articles 

1 ((死亡時画像診断/TH or 死後画像/AL)or(死亡時画像診断/TH or オー
トプシーイメージング/AL)or((@X 線 CT/TH and @死亡時画像診断
/TH)or 死後 CT/AL))and(PT=原著論文,解説,総説,図説, Q&A,講義,会議
録除く) 

825 

2 #1 and(クモ膜下出血/TH or くも膜下出血/AL) 24 
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Figure 1. Male in his 50s – Intracerebral and Subarachnoid Hemorrhage 

Hemorrhage is observed in the right basal ganglia, with accompanying intraventricular and 

subarachnoid hemorrhage. A mild brain herniation to the left side is also noted. 
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Figure 2. Male in his 50s – Autopsy Case of Ruptured Cerebral Aneurysm Found in Bathtub at 

Home (Postmortem Day 3) 

A. CT: High-density areas are observed in the subarachnoid space, indicating subarachnoid 

hemorrhage. 

B. Autopsy (macroscopic findings): A dense hematoma is noted at the base of the brain. 

C. Autopsy (macroscopic findings): After removal of the hematoma at the brain base, a ruptured 

aneurysm is identified in the anterior cerebral artery. 
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Figure 3. Male in his 60s – Autopsy Case of Subarachnoid Hemorrhage Due to Vertebral Artery 

Dissection (Collapsed Suddenly in Front of Family, Postmortem Day 2) 

A. CT: Subarachnoid hemorrhage appears as high-density areas, identical to clinical imaging findings. 

No apparent trauma was observed in the head or neck during autopsy. 

B. Autopsy (macroscopic findings): An isolated rupture from arterial dissection is identified in the 

right vertebral artery. 
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Figure 4. Male in his 40s – Traumatic Subarachnoid Hemorrhage 

While driving alone, the individual fell from a cliff. At the receiving hospital, spontaneous 

subarachnoid hemorrhage was initially suspected as the cause of the accident. Autopsy revealed right 

vertebral artery injury and cervical spinal cord damage (not shown). 

High blood alcohol concentration was detected. 
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Figure 5. Male in his 40s – Vertebral Artery Dissection 

Subarachnoid hemorrhage is observed along with an old infarction in the left frontal lobe. 

Autopsy revealed a dissection in the right vertebral artery. When fluid was injected into the vessel, 

leakage was observed from the rupture site ( ⇦ ). Toxicological testing was positive for 

methamphetamine, raising traumatic subarachnoid hemorrhage (SAH) as a differential diagnosis. 

155




