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The concept of Ai

In response to the worldwide decline in
autopsy rates, postmortem imaging has
been applied and reported as an alterna-
tive to autopsies [1,2,3,4,5, 6,78, 9,10, 11,
12, 13]. In Japan, a new concept of autopsy
imaging (abbreviated as Ai) has been pro-
posed by the Research Center Hospital for
Charged Particle Therapy at the National
Institute of Radiological Sciences, since
January 2000 [8].The reason for the ab-
breviation as Ai is to avoid confusion with
Al, which is widely known as an abbrevi-
ation of artificial intelligence. Ai in Japan
has both narrow and broad meanings as
follows:

Aiwithout conventional autopsy (narrow
meaning of Ai): when a conventional autop-
sy is refused by the deceased’s next of kin,
the role of Ai is merely a tool for postmor-
tem imaging without confirmation by au-
topsy findings. In such cases, Ai may be a
substitute for autopsy to some extent and is
better than no autopsy.

Ai with conventional autopsy (broad
meaning of Ai): when a deceased’s next of
kin gives consent to a conventional autopsy,
Ai provides supplemental information to
that of the conventional autopsy. In other
words, Ai and autopsy are mutually compli-
mentary, namely, the inside of the corpus is
investigated twice.

The corpse is first scanned using X-ray,
ultrasound, computed tomography and
magnetic resonance imaging (MRI) and
this scanning information (or imaging
dissection) guides subsequent surgical
dissection by the pathologists. The imag-
ing diagnosis can be precisely confirmed
because Ai corresponds point-for-point
with the pathological findings.
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Autopsy imaging in Japan

Postmortem computed
tomography as a prototype of Ai

The distribution of the medical examiner
system (MES) in Japan has been limited
to 5 major cities (Tokyo, Yokohama, Na-
goya, Osaka and Kobe) due to a lack of
funds and the limited number of special-
ists. In fact 85% of the Japanese popula-
tion live in areas without an MES. In
emergency rooms (ER) of areas without
the MES, physicians have to write a cer-
tificate of death, as normally requested by
the police, with an attestation as to the
cause of death. Now, there are more than
10,000 CT units throughout Japan, con-
stituting more than one-third of all CT
units in the world. With this availability,
postmortem computed tomography
(PMCT) has been applied in many Japa-
nese ERs and used by physicians as an al-
ternative to the professional medical ex-
aminer.

From our experience of conducting over
800 PMCT examinations since 1985 at Tsu-
kuba Medical Center in Japan, we are aware
that PMCT fills three major roles [14]:

1. Screening for causes of death: PMCT can
detect hemorrhagic lesions such as sub-
arachnoid hemorrhage, cerebral hemor-
rhage, aortic dissection, and rupture of
abdominal aneurysms. In acute heart
failure, which is one of the most com-
mon causes of death, the indirect evi-
dence of lung edema (pump failure) can
be delineated with PMCT [9]. PMCT
can also detect fatal injuries in cases of
traumatic death.

. Screening candidates for autopsy: PMCT
findings can be used as a tool for advis-
ing the deceased’s family of the necessi-
ty of an autopsy. If there is any discrep-
ancy between the reported facts and
PMCT findings, an autopsy is absolute-
ly necessary in view of the possibility of
a hidden crime.

3. Provide guidance and/or supplemen-
tal information for the autopsy: PMCT
can be used as a guide map for a subse-
quent autopsy. Also, PMCT is better for
the detection of air inside the body and
of bone fractures. By combining PMCT
findings and autopsy findings, the accu-
racy of diagnosis can be improved.
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