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Case report 

Star-trail artifacts of the advanced-putrefied brain on postmortem CT 
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A B S T R A C T   

We report star-trail artifacts of advanced-putrefied brain on postmortem CT (PMCT) of a 77-year-old male approximately one month after death. After CT calibration, 
routine PMCT (tube current time product: 400 mAs) showed star-trail artifacts, which arose due to cerebral cavitation, but were hardly visible on low-dose PMCT 
(100 mAs) due to noise. Low-dose PMCT with 4-time-image summation also showed star-trail artifacts. Those are not due to mechanical X-ray detector problems.   

Introduction 

Postmortem computed tomography (PMCT) of an advanced- 
putrefied brain shows cerebral cavitation due to liquification of the 
decayed brain and gas generated from putrefaction [1-3]. Occasionally, 
we see artifacts which mimic star-trails on a starry landscape photo-
graph (looks similar to ring artifacts) in the advanced-putrefied brain. 
The authors named this type of artifact as a star-trail artifact. However, 
to our knowledge, there are no published papers regarding this phe-
nomenon. Ring artifacts on CT generally occur due to mechanical 
problems of the X-ray detector from inadequate maintenance or inac-
curate calibration [4]. Thus, a lack of understanding of reasons for an 
occurrence of star-trail artifacts in advanced putrefied brain on PMCT 
may lead to misunderstandings that the phenomenon is a result of me-
chanical problems of the X-ray detector, with attempts to repair or 
replace parts or an entire CT unit. Herein, we report star-trail artifacts 
observed in advanced-putrefied brain with PMCT. 

Materials and methods 

A 77-year-old male found dead in a bath-tub, having been submerged 
for approximately one month after death, underwent PMCT at our 
institution using a 16-row-detector CT scanner (Aquilion Lightning; 
Canon Medical Systems, Otawara, Japan) dedicated solely for corpses. 
Before PMCT, the CT scanner was calibrated using air and water phan-
toms to reduce various artifacts. Table 1 shows the PMCT scan 

parameters of the head. 

Results 

Routine PMCT (tube current time product: 400 milliampere-second 
(mAs)(window level/width = 40/80)) showed star-trail artifacts, 
similar to ring artifacts, which arose from cavities of the advanced- 
putrefied brain (Fig. 1). These were hardly visible on low-dose PMCT 
(100 mAs) due to the increased noise and the filtered back projection 
reconstruction method (Fig. 2). Fused PMCT with 4 times image sum-
mation of low-dose PMCT (window level/width = 160/320) [5] (Fig. 3), 
equivalent to the radiation dose of routine PMCT (100 mAs × 4 = 400 
mAs), also showed star-trail artifacts similar to those in Fig. 1. 

Discussion 

As the reason of star-trail artifacts, a mechanical problem could be 
excluded since the CT scanner was well-calibrated before scanning the 
subject. Two causes may be considered for star-trail artifacts of the 
advanced-putrefied brain on PMCT, both of which are related to intra-
cranial cavitation in an advanced decayed body. One is an edge gradient 
effect which results in streak artifacts due to marked differences in CT 
density between gas (cavity) and surrounding soft tissue (brain paren-
chyma). However, the edge gradient effect does not explain ring shape. 
The second is that the X-ray absorption distribution differs from pre-
dicted image adjustment settings. Generally, CT scanners are designed to 
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image relatively columnar-shaped objects that are filled with solid 
contents. To show sudden CT value changes arising from multiple small 
cavities in a decayed brain, components for the high spatial frequency 
must be correctly expressed [5]. Therefore, star-trail artifacts might 
have been caused by aliasing due to misidentification of spatial fre-
quency in combination with the filtered back projection reconstruction 
method [6]. In PMCT, high radiation doses to obtain high quality images 
are not an issue because over-radiation is not a problem with corpses 
[7-9]. For cerebral CT of a living person, an approximate 300 mAs is 
used for auto-exposure control. The mAs value of Fig. 1 was 400 mAs 
(200 mA × 2 s), which was higher than that for a living body. The 
star-trail artifacts were hardly visible when the mAs value was lowered 

to 100 mAs (low-dose CT)(50 mA × 2 s)(Fig. 2) due to the increased 
noise, but appeared again with fused CT at 4-times image summation 
under the same scan conditions at brain window setting (window lev-
el/width = 160/320), because the CT number (Hounsfield Units: HU) of 
fused CT was 4 times that of low-dose postmortem CT (50 mA × 2 s × 4 
= 400 mAs)(Fig. 3). In our study, while a high radiation dose improved 
image quality, artifacts increased. Therefore, further studies regarding 
causes and reproducibility of star-trail artifacts are necessary, as well as 
seeking for optimal scan conditions to reduce star-trail artifacts, such as 
utilization of iterative reconstruction methods. 

In conclusion, causes for star-trail artifacts of the putrefied brain on 
PMCT do not include mechanical problems of the X-ray detector. 
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Table 1 
Scanning and reconstruction parameters of routine PMCT and low-dose PMCT 
for the head.   

Routine PMCT Low-dose PMCT 

Tube voltage (kV) 120 
Tube current (mA) 200 50 

Single collimation width (mm) 1 
Total collimation width (mm) 16 

Slice thickness (mm) 4 
Scan mode Conventional scan mode 

Data collection diameter (mm) 320 
Rotation time (sec/rotation) 2 

Adaptive Iterative Dose Reduction No 
Reconstruction kernel FC26  

Fig. 1. Routine postmortem CT of the advanced-putrefied brain (200 mA × 2 
sec = 400 mAs (window level/width = 40/80)) 
Star-trail artifacts caused by intracranial cavity for the decayed brain are 
seen (arrows). 

Fig. 2. Low-dose postmortem CT of the advanced-putrefied brain (50 mA × 2 
sec = 100 mAs (window level/width = 40/80)) 
Compared with Fig. 1, star-trail artifacts are hardly visible due to 
increased noise. 

Fig. 3. Postmortem CT with four-times image summation (50 mA × 2 sec × 4 
= 400 mAs (window level/width = 160/320)) 
Star-trail artifacts similar to those of Fig. 1 are seen (arrows). 
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