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Computed tomography (CT) is widely used in postmortem investigations as an adjunct to the traditional autopsy in
forensic medicine. To date, several studies have described postmortem CT findings as being caused by normal postmortem
changes. However, on interpretation, postmortem CT findings that are seemingly due to normal postmortem changes
initially, may not have been mere postmortem artifacts. In this pictorial essay, we describe the common postmortem CT
findings in cases of atraumatic in-hospital death and describe the diagnostic pitfalls of normal postmortem changes that

can mimic real pathologic lesions.

Index terms: Autopsy imaging; Forensic radiology; Postmortem CT; Postmortem imaging

INTRODUCTION

Postmortem computed tomography (CT) has increased in
importance as an adjunct to traditional autopsy in forensic
medicine (1-4). Diagnostic guidelines for postmortem
imaging are being established worldwide, and postmortem
(T findings in several organs have been described (5-
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10). Normal postmortem changes should be recognized
when interpreting postmortem CT images, and it is worth
understanding these routine artifacts in order to distinguish
them from abnormal findings (11). However, postmortem
changes sometimes mimic pathologic lesions and vice versa.
Although several studies have examined postmortem CT
findings in individual organs (12-18), few have evaluated
postmortem changes on whole-body postmortem CTs (19,
20). In this pictorial essay, we present a case series of
atraumatic in-hospital deaths, characterize the postmortem
imaging features on postmortem CT, and discuss the pitfalls
of postmortem CT examination and the differential diagnosis
of postmortem CT findings.

Intracranial High Density in the Extra-Axial
Brain Space

Hypostasis is the earliest postmortem change and occurs
in all fluid compartments, tissues, and organs (21). Its
distribution shifts as the body is repositioned, and the
tissue blanches with external pressure (22, 23). After

Copyright © 2015 The Korean Society of Radiology
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Common Postmortem Computed Tomography Findings

circulation ceases, the concentrated red blood cells exhibit
hypostasis under gravity (24, 25). On brain postmortem

CT, hypostasis increases the density in the dorsal superior
sagittal sinus (SSS) beyond its initial value from the
antemortem CT (AMCT) (26). When interpreting a brain
postmortem CT, we often observe high density in the extra-
axial brain space, mimicking normal postmortem hypostasis
in the SSS.

In case 1, high density was observed in the dorsal SSS
and was initially considered a normal postmortem change
(Fig. 1A, arrowhead). However, linear and curving high-
density lesions were identified along the falx cerebri and
cerebral sulcus (Fig. 1A, arrows); therefore, subarachnoid
hemorrhage or subdural hematoma was suspected. An
autopsy revealed diffuse subarachnoid hemorrhage (Fig.
1B). Potentially, high-density areas in the extra-axial
brain space may be misinterpreted as normal postmortem
changes when the high-density region is adjacent to an
area of hypostasis. When the location of a high-density area
matches that of the superficial cerebral veins, postmortem
intravascular coagulation may be present.

Gross Postmortem CT Images of the Brain

Brain swelling and a loss of distinction between the gray
matter (GM) and white matter (WM) are normal postmortem
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changes on postmortem CT. Takahashi et al. (27) reported
that postmortem brain autolysis may occur without
concurrent vasogenic edema owing to hyperacute global
ischemia in the absence of reperfusion; as a result, a subtle
loss of distinction between the GM and WM can be detected
on early postmortem CT. The ventricles and cisterns are
sometimes visibly effaced because of mild swelling during
the immediate postmortem period (27, 28). The GM and WM
densities are considerably higher on postmortem CT than on
AMCT, which reflects the presence of severe hypoxic-anoxic
encephalopathy before death. The GM density is normally
higher than the WM density on AMCT (29-32).

In cases 2, 3, and 4, three patterns were observed
on brain postmortem CT. These cases indicate that the
following patterns may be found in the brain following an
in-hospital atraumatic death: 1) unremarkable postmortem
change (Fig. 2A); 2) brain swelling represented by decreases
in the ventricle and sulci sizes (Fig. 2B); and 3) diffuse
brain swelling with absent GM-WM distinction (Fig. 2C). In
cases 2, 3, and 4, death occurred 1 hour and 35 minutes,
9 hours and 9 minutes, and 14 hours and 41 minutes after
the postmortem (T, respectively. These patterns may be
interpreted differently depending on patient characteristics
such as age or concurrent antemortem lesions. It remains
unclear how these postmortem CT findings reflect the
antemortem pathology or the interval between death and

A

Fig. 1. Hypostasis and hemorrhagic lesion in brain in 35-year-old deceased woman (case 1).
A. CT scan obtained 8 hours and 35 minutes after death shows obscure hypostasis in dorsal superior sagittal sinus (arrowhead) in case 1. Linear
and curving high density lesions are present along falx cerebri and cerebral sulcus (arrows). B. Subsequent autopsy reveals diffuse subarachnoid

hemorrhage. CT = computed tomography
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postmortem CT, and whether the postmortem elapsed time components sink with gravity (24, 25).

and magnitude of brain swelling are correlated (33). In case 5, hypostasis was observed in the thoracic aorta
on postmortem CT (Fig. 3A, arrow). In the left pulmonary

High Density in the Heart and Great Vessels artery, an immobile hyperdense cast was detected (Fig.
3A, arrowheads) and differed from the left atrium and

Hypostasis in the heart and great vessels often forms thoracic aorta findings, which formed a fluid-fluid level,

a fluid-fluid level, increasing the hematocrit to 80% in and also from postmortem clotting, which was mostly

the dependent region of the cadaver. During hypostasis, concentrated in a free-floating manner near the horizontal

the concentrated red blood cells exhibit intravascular border of the hypostasis within the large vessels. Thus,

sedimentation on postmortem CT, as the plasma and cellular  pulmonary thrombosis was suspected and subsequently

GO

A

Fig. 2. Three lesion patterns on postmortem CT images of brain.

A. Pattern 1. CT scan of 53-year-old deceased woman obtained 1 hour and 35 minutes after death shows unremarkable postmortem changes
(case 2). B. Pattern 2. CT scan of 39-year-old deceased woman obtained 9 hours and 9 minutes after death shows diffuse brain swelling (case 3).
C. Pattern 3. CT scan of 78-year-old deceased man obtained 14 hours and 41 minutes after death shows both diffuse brain swelling and loss of
distinction between gray and white matter (case 4). CT = computed tomography

Fig. 3. Hypostasis and thrombosis in great vessels in 45-year-old deceased man (case 5).
CT scan obtained 2 hours and 8 minutes after death shows hypostasis in thoracic aorta (A, arrow). Hyperdense cast is present within left
pulmonary artery (A, arrowheads), which is later diagnosed as pulmonary thrombus on autopsy (B, arrow). CT = computed tomography
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confirmed on autopsy (Fig. 3B, arrow). Although pulmonary
thrombosis varies in density and form, it is distinguishable
from hypostasis. The key features suggesting pulmonary
thrombus are a blood clot with a non-fluid-fluid level and
hyperdense cast formation occluding the pulmonary artery
(34-36). However, this standard should not be applied when
the posture of the cadaver is changed.

Aortic dissection also mimics hypostasis on postmortem
CT. In case 6, a flap separating two lumens and hypostasis
were observed within the ascending aorta on postmortem
CT (Fig. 4, arrow and arrowheads, respectively). Both lesions
exhibited high density. Increased density and aortic wall
thickening, which are normal postmortem changes, were
also observed (Fig. 4, dotted arrow). Several studies have
evaluated the postmortem changes in the aorta. Okuma
et al. (18) observed an increased aortic wall thickness on
postmortem CT compared with AMCT in the same patients,
and Shiotani et al. (37) reported an increased aortic wall
density on postmortem CT. This increased density may be
confused with aortic dissection by radiologists who are
inexperienced with postmortem imaging. Takahashi et
al. (38) and Hyodoh et al. (39) similarly described the
postmortem changes in the aortic form. They reported that
the aortic diameter and overall size decreased postmortem.
The descending thoracic and abdominal aorta in particular
became ovoid (38). These deformations are considered

N\
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Fig. 4. Dissection and hypostasis in ascending aorta in
76-year-old deceased woman (case 6). CT scan obtained 14 hours
and 30 minutes after death shows both flap (arrow) separating two
lumens and hypostasis (arrowhead) in ascending aorta. Increased
density and thickening of aortic wall, which are normal postmortem
changes, are also observed (dotted arrow). CT = computed tomography
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Increased Lung Density and Fluid within
Airways

normal postmortem changes.

Hypostasis occurs in numerous organs, and the lung is no
exception. The density of lung parenchyma in the dependent
region increases over time, and a gradient density is
observed after a certain duration postmortem (5, 40).

In case 7, increased pulmonary density with a nearly
horizontal border was observed in the dependent region
of the bilateral upper lobes (Fig. 5A, arrows) and typifies
postmortem lung hypostasis. This high pulmonary density
on postmortem CT is characterized by a horizontal, gravity-
dependent border and is often bilaterally symmetrical.

In contrast, an asymmetrical and segmental increase in
lung density on postmortem CT indicates a pathologic
lesion and may be diagnosed in the same manner as on
AMCT in daily practice. In this case, we suspected that
the consolidation in right lower lobe was inflammation
(Fig. 5B). Histopathologic examination and the autopsy
confirmed these suspicions; pulmonary congestion (Fig.
5C) and inflammatory cellular infiltration (pneumonia)
(Fig. 5D), corresponding to Figure 5A and B, respectively,
were observed on microscopy. Endotracheal fluid was also
observed (Fig. 5A, arrowhead). In our previous study, fluid
within the airway was frequently observed on postmortem
CT in subjects with pleural effusion or atelectasis/
pulmonary consolidation, and the volume of airway fluid
increased over time postmortem (17).

In case 8, multiple areas of consolidation and randomly
distributed nodules were found on postmortem CT (Fig. 6).
These findings were quite distinct from typical postmortem
changes such as hypostasis, and the autopsy revealed
pneumonia. Uncharacteristic or atypical postmortem
changes on postmortem CT should be closely examined
because these findings can indicate antemortem pathology
such as inflammation, tumors, or other lesions.

Intraorganic/Vascular Gas

Intraorganic/vascular gas is a common finding on
postmortem CT, and two mechanisms have been proposed
for gas development: cardiopulmonary resuscitation (CPR)
(41-47) and decomposition (20, 43, 48-50). Decomposition
gas reportedly occurs within 24-48 hours postmortem and
is typically produced by intestinal flora (48). Antemortem
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Fig. 5. Hypostasis and pathologic lesion in lung in 73-year-old deceased man (case 7).

A. CT scan obtained 16 hours and 48 minutes after death shows increased density lesion with horizontal border in dependent region of left upper
lobe, which is attributed to hypostasis (arrows). Endotracheal fluid, thought to be normal postmortem change, is also observed (arrowhead).

B. Asymmetrical and segmental consolidation is simultaneously observed in right lower lobe (arrows). C, D. Pathological examination with
hematoxylin and eosin on subsequent autopsy indicates pulmonary congestion (C; low-power view) and inflammatory cellular infiltration
(pneumonia) (D; low-power view). Images C and D correspond to A and B, respectively. CT = computed tomography

sepsis has been associated with rapid decomposition and
putrefaction postmortem (51). The state of preservation
(i.e., atmospheric temperature and humidity) also affects
the generation of decomposition gas (42, 49). The exact
mechanism allowing bacteria to survive in the human body
and produce gas is unclear (49).

A different theory suggests that intravascular gas
is produced during CPR. Chest compression causes
the vaporization of dissolved gas in blood (42, 45),
and the rupture of pulmonary vessels combined with
lung parenchymal destruction permits air to enter the
pulmonary vein and reach the systemic circulation (45-
47). Furthermore, in a state of ischemia and tissue damage,
bronchovenous fistulas, which are presumably caused by
endotracheal intubation (42), may enable the production
of intravenous gas. Positive-pressure ventilation causes
barotrauma, potentially causing alveolar rupture (47,
52), and air enters the circulation during intravenous

802

catheterization (45).

In case 9, broad areas of intraorganic/vascular gas were
detected (Fig. 7). CPR was not performed because the
patient had a do-not-resuscitate (DNR) order. Although
there was no evidence of clinical sepsis in this case,
the potential for sepsis during the agonal stage or for
postmortem decomposition gas should be considered in
similar cases. Radiologists should also inform pathologists
of the presence of intraorganic/vascular gas on postmortem
CT in order to help in the subsequent diagnosis, as this
gas can never be found by autopsy. Notably, intraorganic/
vascular gas is not always observed on postmortem CT, even
in patients that received CPR or those with sepsis (15).

Fluid in the Gastrointestinal Tract

Gastrointestinal (GI) tract fluid is a nonspecific finding.
The GI density varies with numerous factors such as blood,

Korean J Radiol 16(4), Jul/Aug 2015 kjronline.org
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certain medications (particularly laxatives), oral contrast
medium, food, and others. GI content is often hyperdense
on both AMCT and postmortem CT; therefore, diagnosing a
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Fig. 6. Hyperdense lung lesion not attributed to normal
postmortem change in 18-year-old deceased man (case 8).
CT scan obtained 3 hours and 32 minutes after death shows multiple
areas of consolidation and randomly distributed nodules. Subsequent
autopsy revealed pneumonia. CT = computed tomography
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GI hemorrhage can be difficult.

In case 10, the patient had a history of liver cirrhosis,
which was detected on postmortem (T, as were
esophagogastric varices. On postmortem (T, the gastric
contents showed two different densities. We suspected
that the higher density material resulted from a rupture of
the esophagogastric varices (Fig. 8), which was confirmed
on the subsequent autopsy. The two differing densities
within the gastric lumen on postmortem CT were identified
as hemorrhage and food on autopsy. This case suggests
that higher density material in the gastric lumen clumps
and covers less dense material, and that the existence of
liver cirrhosis and esophageal varices may be a cause of
intragastric hematoma. The medical history before death
can suggest the source of mixed density fluid identified on
postmortem CT.

Two other types of hyperdense GI fluids were observed
in cases 11 and 12. In case 11, the colon contained mildly
hyperdense fluid on the postmortem CT (Fig. 9), which

C

Fig. 7. Broad intraorganic/vascular gas unassociated with cardiopulmonary resuscitation (CPR) in 65-year-old deceased man (case 9).
CT scan obtained 12 hours and 20 minutes after death shows intraorganic/vascular gas throughout body (A-C, arrows). Gas is observed within
lumens of right atrium and ventricle (A), and left femoral artery and vein (C). Intrahepatic gas is also observed (B), which is considered to be
in hepatic vascular system. CPR was not performed because patient had do-not-resuscitate order. CT = computed tomography
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was identified as a hemorrhage on autopsy. His medical
records indicated that he was receiving anticoagulant
medication and thus at risk of hemorrhage. In case 12,
the colon contained extremely hyperdense contents (Fig.
10). The material was not hemorrhagic on autopsy, and
its identity was unclear. It was also unclear whether

the patient was administered a laxative or oral contrast
medium antemortem. These cases highlight the difficulty
in determining the source of hyperdense GI fluid using
postmortem CT alone.

Hyperdense Wall of the GI Tract

Compared to the GI lumen, intramural hemorrhage in the
GI tract is difficult to diagnose, even on AMCT (53). When
fluid within the GI tract is water-dense, the GI wall density
is typically high on postmortem CT. However, a hyperdense
GI wall on postmortem CT should be evaluated carefully
because it can indicate intramural hemorrhage. For example,
in case 13, hyperdense walls were widespread throughout
the GI tract (Fig. 11A). This finding was identified as

Fig. 8. Hemorrhagic hyperdense fluid in stomach in 65-year-
old deceased woman with Lliver cirrhosis and esophagogastric
varices (case 10). CT scan obtained 13 hours and 33 minutes after
death shows content with two different densities in gastric lumen.
Higher density material in gastric lumen (arrows) is clumped, covers
lower density material, and is suspected to be caused by rupture of
esophagogastric varices. This was proven on subsequent autopsy. CT =
computed tomography

804

Ishida et al.

intramural hemorrhage on the subsequent autopsy (Fig.
11B, ().

Luminal Gas in the GI Tract

Gas dilatation of the GI tract can be caused by CPR. Bag-
valve-mask ventilation sends air into both the trachea and
esophagus. As a result, a massive volume of air is delivered
to the GI tract, causing GI distension for some time after

Fig. 9. Hemorrhagic hyperdense fluid in colon in 50-year-
old deceased woman (case 11). CT scan obtained 2 hours and
17 minutes after death shows hyperdense contents, which fill colon
(arrows) and were diagnosed as hemorrhagic on autopsy. Upon
reviewing patient’s medical history, we found that he was receiving
anticoagulant medication and thus was at risk of hemorrhage. (T =
computed tomography

Fig. 10. Non-hemorrhagic hyperdense fluid in colon in 72-year-
old deceased woman (case 12). CT scan obtained 1 hours and 48
minutes after death shows hyperdense content in colon (arrow) similar
to case 11. However, this material was not hemorrhagic on subsequent
autopsy. It was unclear based on patient’s medical history whether
she was administered oral contrast medium or other oral medication,
such as laxative. Residual contrast material is also observed in kidneys
of cases 12 and 16 because contrast-enhanced CT was performed
immediately before death. CT = computed tomography

Korean J Radiol 16(4), Jul/Aug 2015 kjronline.org
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Fig. 11. Hyperdense wall of GI tract in 74-year-old deceased woman (case 13).
A. CT scan obtained 2 hours and 34 minutes after death shows hyperdense walls throughout GI tract (arrows). B, C. Autopsy revealed that
hyperdense GI wall was intramural hemorrhage (B, macroscopic image; C, microscopic low-power view image with hematoxylin and eosin stain).

CT = computed tomography, GI = gastrointestinal

artificial respiration is discontinued (43).

In case 14, CPR was not performed because of the
patient’s DNR order. Although GI distension was observed
on postmortem CT (Fig. 12), this finding is not always
associated with CPR and may occasionally be observed in

patients who do not receive CPR. The source of the massive

gas volume in this case was unclear, and the finding is
nonspecific. However, postmortem CT images with this
abnormality require careful interpretation because GI
dilatation on postmortem CT in a patient who does not
receive CPR may indicate a bowel obstruction caused by a
tumor, feces, volvulus, or other condition.

Intrahepatic gas has a well-known association with GI
distension on postmortem CT. Shiotani et al. (43) reported
that the grade of hepatic portal venous gas increased
significantly as the severity of GI distension increased
on postmortem CT. Thus, it is important to assess the
relationship between GI distension and intraorganic/
vascular gas when these findings are found on postmortem
CT images.

Intramural Gas in the GI Tract
Intramural gas in the GI tract on postmortem CT is

kjronline.org Korean J Radiol 16(4), Jul/Aug 2015

Fig. 12. Intraluminal gas in GI tract unassociated with CPR in
64-year-old deceased man (case 14). CT scan obtained 3 hours
and 57 minutes after death shows widespread distension of GI tract.
Although this finding can be caused by CPR, in this patient, CPR was
not performed due to DNR order. This finding is considered nonspecific.
CPR = cardiopulmonary resuscitation, CT = computed tomography, DNR
= do-not-resuscitate, GI = gastrointestinal

considered a normal postmortem change caused by mucosal
injury after circulation ceases. Immediately before death,
the GI tract is in a state of extreme ischemia, which induces
severe mucosal damage that enhances mucosal permeability
and permits the passage of intraluminal gas into the GI
wall. Particularly, in patients who receive CPR through bag-
valve-mask ventilation, intramural or hepatic portal venous
gas is reportedly accompanied by GI distention (54, 55).
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In one CPR case (case 15), broad areas of intramural gas
were observed throughout the GI tract on postmortem CT
(Fig. 13). Although CPR may have contributed, the autopsy
proved that he had pneumatosis cystoides intestinalis.
Thus, the cause of intramural gas in the GI tract may not be
due solely to CPR and occasionally reflects an antemortem
condition.

In one patient who did not receive CPR (case 16),
intramural gas was observed in the ascending colon on
postmortem CT (Fig. 14). The microscopic examination and
autopsy did not reveal any significant pathology associated
with the intramural gas found on postmortem CT. Therefore,
the gas was attributed to mucosal injury secondary to non-
pathological postmortem change. As indicated by this
particular case, the relationship between intramural gas in
the GI tract on postmortem CT and antemortem CPR is not
readily evident.

Dilatation of the Right Heart

Right-heart dilatation is often observed on postmortem
CT and is a well-described and normal postmortem change
caused by blood congestion (56, 57). Therefore, it is
difficult to diagnose right heart failure as the cause of
death using postmortem CT.

In case 17, we diagnosed pulmonary veno-occlusive
disease on autopsy, which is a rare disease and was not
suspected on postmortem CT. On postmortem CT, the right

Fig. 13. Intramural gas in GI tract caused by antemortem
condition in 75-year-old deceased man who underwent CPR
(case 15). CT scan obtained 4 hours and 21 minutes after death
shows intramural gas throughout GI tract (arrows). Although there
may have some contribution from CPR, autopsy proved that he had
pneumatosis cystoides intestinalis. CT = computed tomography, GI =
gastrointestinal

806

Ishida et al.

heart dilatation was more prominent than usual for a normal
postmortem change (Fig. 15A), and pulmonary artery
dilation (Fig. 15B) and pulmonary edema were present (Fig.
15C). In hindsight, if these findings were comprehensively
evaluated, then pulmonary veno-occlusive disease may have
been diagnosed on postmortem CT.

Summary

Postmortem CT images are more easily interpreted
when we consider that the findings are subject to three
factors: the cause of death and associated pathology,
normal postmortem changes, and the effect of CPR.
Importantly, postmortem CT images should be interpreted

Fig. 14. Intramural gas in GI tract unassociated with CPR in
72-year-old deceased woman who did not undergo CPR (case
16). CT scan obtained 1 hour and 48 minutes after death shows
intramural gas throughout GI tract (arrows) similar to case 15. CPR
was not performed before death due to patient’s DNR order. However,
autopsy did not reveal any pathology associated with this postmortem
CT finding. Therefore, intramural gas was attributed to mucosal

injury, which is normal postmortem change. CPR = cardiopulmonary
resuscitation, CT = computed tomography, DNR = do-not-resuscitate,
GI = gastrointestinal
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Fig. 15. Dilatation of right heart in 50-year-old deceased man (case 17).

CT scan obtained 17 hours and 18 minutes after death shows dilatation of right heart (A, arrows). Although this is known to be normal
postmortem change caused by blood congestion, it became clear with in autopsy that finding in this case was caused by pulmonary veno-
occlusive disease. Other lesions related to this disease are also present: pulmonary artery dilation (B, arrows) and pulmonary edema (C). CT =

computed tomography

comprehensively while considering the entire case,
including the medical history, antemortem clinical course
(medications and treatments), clinical data (laboratory
data, microbiological culture, etc.), and other factors.
Radiologists must carefully interpret postmortem CT
images as findings that initially appear to be normal
postmortem changes may actually be pathologic. It is

important that clinicians not take for granted that common

findings on postmortem CT are often normal postmortem
changes. Conversely, radiologists must be careful to
avoid misinterpreting a normal postmortem change as an
antemortem lesion.
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