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Characteristics of a dual-source CT scanner in dual energy and single scan mode:
comparison of dose and image quality in a phantom study

Y. Katsuma,' S. Kitano,' T. Itoh,2N. Marugami, T. Taoka,' K. Kichikawa'
'Nara/JP, ?Tokyo/JP

Purpose:

To compare dose and image quality of a 64 slice dual-source CT (DSCT) scanner in dual energy (DE) and single energy (SE)
mode.

Methods and Materials:

A water phantom and a low-contrast phantom were scanned by 64 slice DSCT (SOMATOM Definition, Siemens, Germany)
in the DE mode with parameters of 140 kV/80 kV tube voltage, 1:4 tube current ratio, 64x0.6 mm collimation, 0.5 sec rotation
time. SE tube voltages were 80, 100, 120, 140 kV. Tube current-time products were 50 to 300 mAs in step of 25 mAs. CTDIvol was
recorded. Surface dose was measured using commercial dosimetry films fixed on the phantom surfaces. Composite images were
generated by fusing DE 80 and 140 kV data, 80 kV data fractions O and 1, in steps of 0.1. Standard deviation (SD), signal to noise
ratio (SNR), contrast to noise ratio (CNR) in ROIs in composite and original image were measured.

Results:

DE 0.3 and 0.5 composite images had lower SDs but 20% higher surface doses compared to 120 and 100 kV SE images
(same CTDIvol). In the DE mode, CTDIvol could be decreased by 28% and surface dose by 12% for the same CNRs in DE 0.3
composite images as in 120 kV SE images, and by 4 and 15% for the same CNRs in DE 0.5 composite images as in 100 kV SE
images.

Conclusion:

CNR is higher in DE 0.3 composite images than 120 kV SE images (same CTDIvol). DE CT requires less dose than SE CT

for similar image quality.
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Quantitative research of radiation dose comparison using clinical data on digital
mammography

C. Kohama,' A. Yoshida,2 M. Matsumoto,® Y. Higashida®
'Hatsukaichi/JP, ®Mihara/JP, *Osaka/JP.* Fukuoka/JP

Purpose:

We analyzed the relation between the radiation dose and the conditions (the focus, the filter and kV) using clinical
mammography images and phantoms.
Methods and Materials:

Samples were 7,100 clinical images taken by GE Senograph DS with auto-mode (2006. 5-2007. 2) . Conditions (the focus, the
filter and kV) and the radiation dose were analyzed in respective breast thickness in terms of two modes, Contrast and Standard.
Results:

In the case of breast thickness of 2—4 cm, it was likely that Mo/Rh was selected on the auto mode both of Contrast and Standard
used clinically normally. On the other hand, Rh/Rh was selected in the case of 5 cm or more. In comparison to dose-limiting value
of EUREF (European Reference Organization for Quality Assured Breast Screening and Diagnostic Services) , the dose was
acceptable at any thickness on the standard mode.

Conclusion:

On FFDM both Mo/Rh and Rh/Rh were selected in the case of any thinner thickness. This result leads to prove our past
research on FPD mammography and suitable spectrum, concluding that S/N ratio had not changed in the range of 2—6 cm of BR12
at the same value of average mammary gland dose. The thicker the thickness became, the more the radiation dose was measured
on screen-film, but the radiation dose was decreased on FFDM. As this result corresponds with the past result (when Mo/Mo is

more than 6 cm, Rh/Rh is better than Mo/Rh) , it is supposed that the auto focus/filter was selected logically.
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Female breast dose of chest CT by 3D and Z-axis automatic tube current modulation
techniques

K. Matsubara,” K. Koshida,” T. Takata,® T. Shimono,® M. Suzuki,” O. Matsui®

1) Department of Quantum Medical Technology, Faculty of Health Sciences, Kanazawa University
2) Department of Radiological Technology, Kanazawa University Hospital

3) Department of Radiology, Hoshigaoka Koseinenkin Hospital

4) Department of Radiology, Faculty of Medicine, Kanazawa University

Purpose:

In chest CT examinations, it is important to consider reduction of radiation dose, particularly to the mammary gland. This
study was designed to assess breast doses of chest CT examination between 3D and Z-axis automatic tube current modulation
(ATCM) techniques.

Methods and Materials:

Absorbed dose to the breast, lung, mediastinum, and skin was evaluated with anthropomorphic phantom and radiophotolumi-
nescence glass dosimeters (RPLD) on two different CT scanners. The RPLDs were placed in the anatomic location of each organ.
The phantom was scanned using 3D and Z-axis ATCM techniques after scanning localizer radiographs. The statistical differences
of organ doses between both ATCM techniques were determined by two-sided paired t tests, and difference with P<0.05 was
considered significant.

Results:

Compared with Z-axis ATCM, 3D ATCM reduced right frontal breast dose by 4.0-11.9%, right internal breast dose by
0.7-3.6%, left frontal breast dose by 16.0-18.6%, left internal breast dose by 3.4-8.1%, lung dose by 3.4—11.7%, mediastinum dose
by 10.5-13.6%, and skin dose by 10.7-13.3%. Excluding internal breast and lung doses, there were statistically significant differences
between both techniques. In terms of internal breast and lung doses, a trend of decreasing dose with the use of 3D ATCM was

observed.
Conclusion:

3D ATCM could reduce absorbed doses to breast when compared with Z-axis ATCM. Dose reduction rate in the left breast
was larger than that in the right breast, and that of the frontal breast was larger than that of the internal breast.
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A solution to find lost chest radiographs in PACS server

Juniji Morishita,” Takeshi Hiwasa, Shigehiko Katsuragawa, Yasuo Sasaki, Yoshiharu Sukenobu,
and Kunio Doi

1) Department of Health Sciences, Faculty of Medical Sciences, Kyushu University

Purpose:

To develop an automated search method by use of biological fingerprints, i.e., some parts of chest radiographs, and image-
matching technique in PACS server. Assumption of this study is based on that radiology personnel will find the occurrence of a
missing current image in a specific patient folder before the image reading.

Materials and Methods:

We employed five biological fingerprints in a chest radiograph such as cardiac shadow, lung apex, the superior mediastinum,
the right lower lung, and a thoracic field. Each of the biological fingerprints was used as a template for determination of the
correlation value between the previous image of the lost current image and each of all current images in a database including
36,210 patients. All images were acquired in the lung cancer screening program. IRB approved and exempted from informed
consent. Two hundred images were selected randomly, and used hypothetically as lost images to examine the potential usefulness
of our method.

Results:

78.5% (157/200) of the lost images were correctly identified as the same patient’s image from the large database. Moreover, it
was possible to identify 89.0% (178/200) with 21 additional lost images correctly, when previous images with the top ten correlation
index were examined. These results appear to be promising in finding a patient with the lost images based on comparison with a

large number of images.
Conclusion:

graphs automatically in the PACS server.

Our method by use of biological fingerprints and image-matching technique would be a solution to find the lost chest radio-
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MRI systems
Yoichi Wada

PURPOSE:

MATERIALS AND METHODS:

between the NSA and the actual measured value of CNR.
RESULTS:

CONCLUSION:

image processing is better.

Improvement of CNR measuring method based on the theoretical value of SNR in

Department of Medical Technology, Nakatsugawa Municipal General Hospital

In past, many measuring methods for contrast-to-noise ratio (CNR) in magnetic resonance imaging (MRI) have been
proposed. However, it is not clear which is a better measuring method in MRI. We calculated some measuring methods of CNRs
and evaluated change of the actual measured value from the theoretical value of signal-to-noise ratio (SNR) in the MRI systems. In
addition, we propose the improvement CNR measuring method in this study.

The 1.5-Tesla MRI system (Symphony: Siemens Medical Systems) was employed. The phantom for CNR measurement was made
using the copper-sulfate solution (CuSO,) with which concentration differs. In order to evaluate the difference in the characteristic
of each CNR, we compared the relative value of number of signal averaged (NSA) . From these data, we analyzed the relationship

The consistency to a theoretical value of CNR changed at each measuring methods by the fluctuation of the low frequency
region of MRI image. However, the result from using subtraction processing has been independent of it. The improvement
measuring method of CNR that we propose was almost in agreement with the theoretical value of SNR.

We supposed that measuring method of CNR was dependent on the measuring positions of noise and the region of Interests
(ROI) size in phantom. Measuring method of CNR in MRI systems, it was suggested that the measuring method using a subtraction
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