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Mammography

Anjo Kosei Hospital

Purpose:

digital mammography.
Methods and materials:

processed by the hanning window.
Results:

Conclusion:

Comparative Evaluation of LCD with Anti-glare Panel and Glare Panel for Digital

K. Oda, M. Sawada, A. Ishikawa, H. Imai, K. Ichikawa"
1[School of Health Sciences, Nagoya University

Many current LCDs use anti-glare panels, which have a waffled surface to diffuse the reflection of ambient light. However,
this also diffuses the light from the LCD’s backlight. The aim of this study was to compare the spatial resolutionl modulation
transfer function: MTFCand the noisel noise power spectrum: NPS[Cof high-resolution LCDs with anti-glare and glare panel for

21" LCDEg] 2560x2048Wwith an anti-glare panel and a glare panel were evaluated. A uniform image and a bar-pattern image
displayed on an LCD were measured with a high-resolution single-lens reflex type digital camer& D70, NikonCequipped with a
close-up lens. In order to avoid significant errors caused by periodic components of the pixel structures, noise profile data was

The LCD with a glare panel had better MTF characteristics and displays a sharper image outline. Furthermore, the LCD
with a glare panel had better NPS characteristics than the LCD with an anti-glare panel.

The LCD with a glare panel was excellent in physical characteristics by comparison with the LCD with an anti-glare panel
for digital mammography. The glare panel was effective in a dark environment with no reflections of surrounding light.
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Evaluation of Low-Dose Contrast Protocols for 3D-CTA of the Aorta Using 64-Row Multislice CT

T. Sakamoto , D. Utsunomiya, S. Okumura, K. Anami,” A. Taniguchi*”

Diagnostic Imaging Center, Saiseikai Kumamoto Hospital
1CT Systems Division, Toshiba Medical Systems Corporation

Purpose:
64-Row multislice CT0 MSCTOprovides detailed data over a wide range in a short time, and reducing the amount of contrast
medium used for 3D-CTA has been attempted at many facilities. We conducted studies to investigate the optimization of contrast
enhancement and to evaluate the usefulness of low-dose contrast protocols for 3D-CTA of the aorta based on clinical data.
Methods and Materials:
3D-CTA of the aorta was performed in 78 patients. Nonionic contrast mediuriil 300 mgl/mLOas injected at a rate of 3.0 mL/s,
followed by a 20-mL saline flush injected at 3.0 mL/s. Two protocols that differed in the amount of contrast medium injected
0O Protocol A: 100 mL [26 patients] and Protocol B: 50 mL [52 patients]Cvere evaluated and compared. The mean CT numbers and
SD values in the ascending aorta, descending aorta, pulmonary artery, diaphragm, aortic branches, and external iliac artery were
compared. The appropriate dose of iodinated contrast medium per kilogram body weight was also investigated for Protocol B.
Results:
There were no significant differences in mean CT numbers between Protocol A [100ml 291+65 HUL] and Protocol B [50ml
[0 283+50 HUL]. The dose of iodinated contrast medium that was needed to obtain acceptable contrast enhancemerifl 250 HUOwas
200 mgl/kg, with a dose of 250 mgl/kg providing a high success rate.
Conclusion:
The findings of the present study indicate that the appropriate dose of contrast medium is 250 mgl/kg body weight to ensure
optimal contrast enhancement in aortic 3D-CTA.

Depiction of Penetrating Branches in Cerebral 3D-CT Angiographyl 3D-CT A3—Relationships
Between Low-Dose Contrast Protocols and Visualization

T. Sakamoto , D. Utsunomiya, J. Utara, T. Nishiharu, K. Anami,*”and A. Taniguchi®

Diagnostic Imaging Center, Saiseikai Kumamoto Hospital
1CT Systems Division, Toshiba Medical Systems Corporation

Purpose:

In cerebral 3D-CTA, visualization of the penetrating branches near aneurysms is very important when clipping aneurysms.
In this study, low-dose contrast protocols for visualizing the penetrating branches using a 64-row multislice CT system were developed
and then visually and quantitatively evaluated.

Methods and materials:

The subjects were 158 patients who underwent cerebral 3D-CTA using 50 mL of 300-mgl/mL contrast medium. The CT
numbers and SDs were measured in the major cerebral blood vessels! MCA, ICA, BAO The relationships between the injection
rate and body weight were studied Protocol A: 3.0 mL/s, Protocol B: 4.0 mL/s, Protocol C: 5.0 mL/s, followed by a 20-mL saline
flush(d The CT numbers near the penetrating branchegl AchA, LSA, TPACwere divided into three groupsl Group I: <300 HU,
Group I1: 300-400 HU, Group I11: 2400 HU&nd compared visuallil 4-grade scaleCand quantitatively] CT numbersQ
Results:

CT numbers were significantly increasedl Protocol A: 324.1+52.3 HU, Protocol B: 362.6+65.93 HU, Protocol C: 402.8+70.16
HU, p<.050 Protocol C is recommended for obtaining stable contrast enhancement in patients weighing 80 kg or less. As the
contrast enhancement of vessels near the aneurysm increases, the visualization of penetrating branches is improved. Addition-
ally, significant differences were observed between Groups | and Il and between Groups | and 11[0] p<.0500 A CT number of 300
HU or more is required for visualizing the penetrating branches.

Conclusion:

A CT number of 300 HU or more permits the penetrating branches to be visualized. Such information is important when

clipping aneurysms.
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2[Gifu University of Medical Science

Background and purpose:

Evaluation of Patient Setup Accuracy with Novalis System in Stereotactic Radiosurgery.
N. Hayashi,*3"Y. Uchiyama,2” Y. Mori,*” C. Hashizume,*”" T. Kobayashi,*® M. Yamada,*” Y. Obata3"

1[Nagoya Radiosurgery Center, Nagoya Kyoritsu Hospital

3Graduate school of Medical Science, Nagoya University

Novalis system is dedicated to stereotactic radiosurgery based on ExacTratl evolved to Ver.5 and shorten the length be-
tween each IR cameralsystem providing precise patient setup in the treatment position. We evaluated the accuracy of patient
setup with ExacTrac system, for the purpose of clarifying the evidence-based setup margin during the treatment.

Methods:

We examined localization accuracy of treatment position on the three different points. First, an uncertainty of detection of
infrared markers located on the couch was evaluated. In different couch positions moved in translation or in rotation the obtained
coordinates of markers by ExacTrac system were compared with those of the actual position. Second, an uncertainty of auto-
mated fusion algorithm calculation was evaluated. Using anthropomorphic phantom for spinal region X-ray pictures were taken
in four different parameter8s] tube voltage changed 60 kV to 120 kV with the same mAs[Cand setup deviation was analyzed. Third,
the deviation was measured between the coordinates of the mechanical isocenter and those of the center of the ExacTrac system
was evaluated retrospectively using WL-module during daily Winston-Lutz test.

Results and discussions:

As the results of the 1%t examination, the ability of detection of infrared marker position on translation shift was very good

but it had a little difference between the detected coordinates and the actual marker position. We suspect that it is due to shorter

O than beforeldistance between two IR cameras that the ability in detecting the shift of the markers in rotation was decreased. As
the results of the 2" examination, the uncertainty of fusion algorithm calculation was decreased when imaging quality of X-ray
pictures was good. We think it is very important for setup calculating to take X-ray images in an optimal condition. As the results
of the 3™ examination, the error between the coordinates of the ExacTrac center and those of the mechanical isocenter was
0.224+0.10 mm@O 0.294+0.25 mm and 0.13+0.10 mm in the vertical, longitudinal and lateral directions respectively. The results
of these study and Winston-Lutz test were satisfactory and the setup margin of our modality was by far less than 2 mm. Although
it is significant to do daily QC of ExacTrac system, there were some spatial uncertainties under the procedure of radiation therapy
with Novalis.

20080 10
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A New ASL Scheme of Repeated Labeling Based on FAIR Sequence

Y. Fujiwara,*® H. Kimura,® H. Kabasawa,?® Y. Ishimori,® I. Yamaguchi,»® T. Miyati,® K. Higashimura,V
and H. Itoh®

1Radiology, Fukui University Hospital

2[Division of Health Sciences, Graduate School of Medical Science, Kanazawa University
3[Radiology, University of Fukui

4 MR Reseach Laboratory, GE Yokokawa Medical Systems

5[Radiological Sciences, Ibaraki Prefectural University of Health Sciences

Introduction:

Flow-sensitive alternating inversion recoveryl FAIRCs a means of MR perfusion to assess cerebral blood flow based on arte-
rial spin labeling] ASL3" Since FAIR uses only a single inversion pulse for labeling, the signal-to-noise rati6] SNRCIs restricted.
The short duration for inflowing labeled spins limits the exchange time between tissue and vasculature. Hence, the image tends to be
influenced by labeled spins located in vessels. The purpose of this study was to develop a new pulse sequence] multi-inversion FAIRO
that utilizes serial inversion pulses for labeling blood to obtain a higher SNR of images than conventional FAIR images.

Theory:

Multi-inversion FAIRI mFAIRCtonsisted of multiple 180 pulses for labeling and EP1 acquisition. Just after the 2" inversion
pulse with a wide selective band, the spins in vasculature located in the labeling band between the narrow and wide selective
areas were inverted, while the spins in the imaging region reverted to the original direction; therefore, the spin-labeling effect
continued in the second inversion period. Since inflowing spins are kept opposite to the original spin direction in the imaging slab
in the each inversion period, we can obtain continuous labeling effect in the later inversion periods. Control scans were also ac-
quired using 180 pulses with the opposite selective band width, in which spins remained in the same direction as the original
tissue spins. Perfusion weighted images were obtained by subtracting a control image from a labeled image. A perfusion signal
was simulated by the single compartment model, which is described in the modified Bloch equation®® The equation solutions are
summarized in Eqg.1,2 as follows

2fM 1 ) t t
AM(t):—°~7~exp{——aJ.ex — (0<t<t) [Eq.1]
7b 1i_ 1 Tla Tla Tlapp
Topp  Tia
t 2fM 1 ) 1 1
AM, (t) = exp| — - 0»7-exp{f—a]- expl =———— [t-1{+ M_,(t_,) (t, <t<t) [Eq.2]
D[Tlapp] v 11 T T Tia e '
Tlapp T

where Mo: the equilibrium value of magnetization, Ma: z magnetization of arterial vessel, «: inversion efficiency, A: blood par-
tition coefficient of tissue water ratio, &: transit time between label and imaging plane, Tiap, Tia: longitudinal time of apparent
tissue and blood, respectively, f: blood flow. i: number of ith period.

Methods:

The imaging sequence was implemented on a 1.5 T and 3.0 T MR system; Signa Excite HD] GE, Milwaukee, USAWwith an
8-channel phased array brain coil. Both FAIR and mFAIR images were compared in both magnetic fields. The perfusion signal
was calculated using Eqg. 1 in the previous section. FAIR and mFAIR were obtained in 5 normal subjects by each MR system. The
SNR of the perfusion images were measured in MCA territory on each image.

Results and discussion: O

In signal simulations, high field FAIR is appealing because it provides not only increased SNR, but also advantages in terms
of labeling due to the increased relaxation time T1 of labeled blood. The perfusion signal was apparently increased along with the
number of 180 pulses. SNR of FAIRI 1.5 T mFAIRD 1.5 T FAIR] 3 TCAnd mFAIR] 3 TOwvere 2.93, 4.50, 4.97 and 10.29, re-
spectively. SNR was significantly improved in mFAIR compared with FAIR: moreover, the increase of SNR was larger in 3 T
than 1.5 T. mFAIR is easy to implement on an MR scanner since SAR is still well be of low the FDA limit. In conclusion, the
mFAIR sequence provides an efficient labeling scheme for ASL imaging with improved SNR compared with conventional FAIR.
References:
1[Kim SG, et al.: Magn Reson Med, 34, 293-301] 199501
2[TCalamante F, et al.: NMR Biomed, 9, 79-83]] 19960
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