CQO01 What are the findings of postmortem changes in the morphology and attenuation/signal
changes on postmortem CT/MRI?

Grade of recommendations: C2

Postmortem changes in the brain may include swelling and loss of differentiation between gray/white
matter on postmortem CT. The heart tends to be larger and the cardiac wall tends to thicker and show
higher densities. In addition, the aorta tends towards reduced vascular diameters and thicker walls.
Dilation of the right atrium, right ventricle, and superior vena cava is also simply observed. Further

the volume of the postmortem CT adrenal gland, kidneys, and spleen has been reported to be reduced.

Explanation

Postmortem changes to the brain

There is a case report of a reduction in contrast between white matter and gray matter on when
compared with antemortem CT. Gray matter density directly after death on the postmortem CT is
lower than on the antemortem CT images [1]. It is thought that the reason for the obscure
differentiation between gray/white matter may be caused by decreased fluid attenuation of gray matter
due to increased water content arising from cellular edema, and/or increased ischemic pressure due to
ischemia or increased white matter attenuation due to the stopped blood flow.

The following reports of morphological changes in the brain on postmortem CT have been reported
in a study of cases of sudden death, brain swelling was not clearly determined on the CT recorded
immediately after death [1]. In the examination of postmortem CT of in-hospital death cases, brain
swelling was also observed in a somewhat large number of cases [2]. There was no correlation between
brain swelling and postmortem elapsed time, and it was not possible to distinguish whether cerebral

swelling actually occurred during or after the death.

Postmortem changes of the heart

After death, the heart tends to expand [3]. The cardiothoracic ratio has been reported to be increased
in postmortem CT compared to that in antemortem CT. Particularly, dilation is present in the right
atrium and right ventricle [4], the myocardial wall has contracted more strongly, the cardiac wall
thickness is increased [5], and the CT attenuation slightly increased [6]. This is believed to be due to

postmortem rigidity.

Postmortem changes of the aorta and central veins
Postmortem CT show that the density of the aortic wall is increased [7]. In addition, the aortic wall

tends to be thicker than the antemortem CT in the same case [8], and the aortic vessel diameter tends



to decrease in the postmortem CT [9]. Collapse and flattening of the aorta may occur further away
from the abdominal aorta, and the flattening tendency is conspicuous in the elderly. One reason is
thought to be the less elastic fibers in the media than in younger persons [9]. Further, after death, the
internal pressure follows the mean circulatory filling pressure, and the superior vena cava tends to
dilate, similar to the situation in the right atrium described above [4]. Changes in the inferior vena

cava are not clearly noticeable [10].

Postmortem changes of the upper abdominal organs

There is research of the adrenal glands, kidneys, and spleen comparing with ante- and postmortem
CT for the same case. The volume of the adrenal gland tends to decrease on postmortem CT, and it is
considered that the lipoid decrease in the cells may be reflected pathologically [11]. The volume of
the kidneys and spleen is also smaller on postmortem CT [12, 13]. The volume of the spleen has been
reported as markedly reduced in corpses involving bleeding [12]. It has also been reported that spleen

attenuation increased in postmortem CT compared with antemortem CT [13].

Column

Postmortem CT findings of the brain are characterized by a possible decrease in parenchymal
attenuation and a narrowing of the sulci as in hypoxic encephalopathy, but this is not always the case.
It is necessary to note that changes in the morphology and attenuation in the brain on postmortem CT
differ from case to case, due to various confounding factors such as the postmortem elapsed time to
the scanning of the postmortem CT, antemortem pathology, and the state of death.

Postmortem MRI can also be expected to show morphological changes as seen on postmortem CT,
but there is an insufficient number of studies about this. In addition, the signal intensity of MRI is
considered to be affected by environmental factors such as the temperature at which the deceased has

been placed, and it is considered that there are visual variations additional to the attenuation of CT.
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