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All procedures of this study were approved by the Ethics Committee at Gunma University Graduate
School of Medicine.

Autopsy cases for determining the cause of death in Japan are much lower than those in the other
countries. Instead of autopsy, postmortem imaging has become a powerful diagnostic tool in forensics.
Postmortem computed tomography (PMCT) is often used currently to complement and sometimes
even replace an autopsy. PMCT is often available for detection of catastrophic hemorrhages in brain
and cavities such as thorax and abdomen, bone fractures, foreign objects, and pathologic gas
accumulations. However, it is difficult for PMCT to demonstrate histopathological changes in soft
tissues including the heart, since it is not usual that conventional PMCT uses contrast media which
could indicate those changes in the soft tissues. The purpose of this study was to develop and validate
coronary PMCT angiography (PMCTA), which could improve to detect the histopathological changes
in the heart.

To develop coronary PMCTA, (Dwe chose a contrast agent, @devised an injection device for
introduction of the contrast agent into coronary arteries, @ set CT scanning conditions, and
determined analytical methods for coronary vasculature and heart images.

(D Barium and gelatin were used as contrast media. This method was in line with the actual
situation of anatomy in forensic medicine because it was possible to inject a contrast medium
immediately after removing the heart and to take a coronary PMCTA after fixing the heart.

As a result, the contrast medium is retained in the blood vessels even after the microscopic tissue
specimen is prepared, so that it can be compared with the coronary PMCTA image. The contrast
medium concentration was set from 50 w / v%, which is generally used, to 100 w / v%, which has
been used at a low concentration among 200 w / v%. Since the volume of the coronary artery in adults
was 10 ml or less based on the statistical data, the amount of contrast medium used was set to 10
ml.

@ As a contrast medium injection device, we devised a contrast medium injection device by
connecting a drip set tube, two disposable syringes (10 ml), a three-way stopcock, an extension tube,

a flask, and a pressure measuring instrument. The reason is that an inexpensive and disposable



circuit was required to prevent infection where the corpse was in contact.

@ CT imaging conditions are (1) tube voltage. 120 kVp, (2) Tube current. 150 mA, (3) X-ray tube
velocity; 0.75 seconds / rotation, (4) Imaging slice thickness. 0.5 mm, (5)) beam pitch; 0.75, (6)
imaging field of view. FOV 180 mm, (7) Image reconstruction thickness: 0.5 mm, (8) Image
reconstruction interval: 0.5 mm. Although the heart taken out by autopsy is smaller than the whole
body, the tube voltage is high because the use of barium as a contrast medium tends to cause artifacts
at low tube voltage settings.

We confirmed the usefulness of coronary PMCTA by comparing the coronary artery images
obtained from coronary PMCTA with the histological findings of coronary stenosis from an autopsy
case of sudden death. After that case, coronary PMCTA was conducted at 102 autopsy cases of sudden
death over a two-year period. From these cases, we selected eight cases in which the histopathological
changes such as acute myocardial infarction (AMI), anomalous aortic origin of a coronary artery
(AAOCA), hypertrophic obstructive cardiomyopathy (HOCM) and acute myocarditis were
considered to be the cause of death. In those cases the coronary PMCTA technique was useful not
only for detecting coronary stenosis associated with AMI, but also for showing other hallmark
changes associated with AOACA and HOCM.

Postmortem CT examinations that do not use contrast media are common in the cause of death
investigation, but only about 30% of cases of intrinsic death can confirm the cause of death. In
addition, anatomical examination can identify the cause of death in approximately 80% of cases of
intrinsic death. To facilitate the investigation of the cause of death of endogenous death by anatomy,
we have developed our own coronary PMCTA. And this is used in forensic anatomy. As a result, we
found the following advantages @ to ®.

(D Regarding the coronary artery, histopathological findings and postmortem coronary CT
examination findings were almost the same.

@ Compared with the search of coronary arteries by macroscopic observation, the search time could
be shortened to about 1/5 by performing postmortem contrast CT examination.

@ We believe that the stenosis / occlusion of the coronary artery is no longer overlooked. However,
there are false positives, and dealing with them is a future task.

@ Although barium contrast medium is used in this method, the price of barium contrast medium
is about 1/100 compared to iodine contrast medium, and there are advantages that the contrast
medium is retained in the blood vessels. This test is useful for anatomy performed by a small number
of people.

(® Based on the imaging findings, the histopathological search of the heart can be performed to
make a more accurate diagnosis.

On the other hand, some institutions in Japan perform coronary PMCTA, and report that it is

useful for detecting ischemic heart disease associated with stenosis or occlusion of the coronary



artery.
In comparison, our method had the following features O to @ in addition to the search for the
stenotic site of the coronary artery.
(O Understanding the entire coronary artery
@ Clarification of ventricular septal thickening and left ventricular outflow tract stenosis in
obstructive hypertrophic cardiomyopathy
@ Estimation of myocarditis lesion corresponding to vasodilator

In this way, the CPMCTA we have developed is thought to play a role in supplementing the
anatomical technique in the cause of death investigation and investigating the cause of sudden and

unexpected death.
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