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Evaluation of Ultra-Low Contrast Resolution Using a Digital
Phantom of Our Own Making in 16-Section Multi-Detector
Row Computed Tomography :

Basic Study of Suitable Scan Parameters for Recognition of
Subtle Findings of Acute Ischemic Stroke in Brain CT

Shinichi Sunaga®, Hiroyuki Nagashima?®, Makoto Kobayashi?,
Tomio Nakajyu?, Eiichi Koya?, Toru Negishi?, Akihisa Shiraishi?,
Yasuhiro Kawashima®, Tetsumi Harakawa?
1) Department of Radiology, Kiryu Kosei General Hospital.
2) School of Radiological Technology, Gunma Prefectural College of Health Sciences.
3) Department of Radiology, Maebashi Red Cross Hospital.
4) The Department of Information Engineering, Maebashi Institute of Technology.

Objectives : In this study, digital phantoms for evaluation of ultra-low contrast resolution in CT were
created, and CT scan parameters suitable for acute ischemic stroke were evaluated.

Methods : The water phantom was first scanned using different mAs values. The digital phantom images
were then derived by subtracting the digital image data for evaluation of ultra-low contrast resolution
created using an image processing method from the obtained water phantom images. The digital
phantom images, which changed the window width of the image display conditions, were displayed on the
liquid crystal display monitor, and the observer study was performed in order to evaluate ultra-low
contrast resolution.

Results : In this study, the digital phantom images for evaluation of ultra-low contrast resolution could
be created easily at low cost and in a short time. In addition, quantification of the relationship between
the scan parameters in brain CT and ultra-low contrast resolution was made possible.

Conclusions : The fundamental data for determining the optimal CT scan parameters for acute ischemic
stroke in our institution using our CT scanner were obtained. Therefore, this study may be useful for
reconsidering the CT scan parameters suitable for brain CT.

Key words : Brain Computed Tomography (CT) Image, Acute Ischemic Stroke, Early CT Sign,
Ultra-Low Contrast Resolution, Digital Phantom



