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Why Do We Have to Calculate T; Value When Evaluation of Urinary Bladder Tumor?

Yuki Kanazawa," @ Tosiaki Miyati,” and Osamu Sato?®

1) Division of Health Sciences, Graduate School of Medical Science, Kanazawa University
2) Department of Radiology, Kyoto First Red Cross Hospital

PURPOSE:

To evaluate in more detail the hemodynamics of urinary bladder tumor, we report the clinical utility of T, dynamic contrast-
enhanced (T,-DCE) MR imaging with the fast spin-echo (FSE) sequence. The method of calculation of the T, value is introduced.
METHOD AND MATERIALS:

On a 1.5-T MR system, T;-DCE MR images were obtained using the FSE sequence. First, T, values before contrast agent
injection were measured with imaging parameters that had different TR and fixed TE. Next, dynamic contrast-enhanced imaging
data were acquired for the imaging parameters using TE and TR in the same way as before contrast agent injection, and the T,
value of the tissue at contrast enhancement was measured. This method was applied to 10 patients with urinary bladder tumor
(including 15 masses) . Changes in T, during the first pass of contrast agent were compared between urinary bladder tumors and
normal bladder.

RESULTS:

Changes in absolute T, were clearly demonstrated on the parametric map. The T, values (mean+SD) before injection contrast
agent were as follow; urinary bladder tumor (n=15; 1.215%+0.258 second), normal bladder wall (n=10; 1.134%0.364 second) . The
hemodynamic of urinary bladder tumor was demonstrated on two patterns; one had the peak within 1 minute, another had rapidly
increased for 3 minutes. On the other hand, the hemodynamic of normal bladder wall was increased more gradually than bladder
tumors. The mean gradient after the first pass was statistically higher for urinary bladder tumor than for normal bladder wall
(P<0.05; urinary bladder tumor, 0.085£0.057 second-1 / second; normal bladder wall, 0.025%0.013 second-1 / second) .
CONCLUSION:

This method using the FSE sequence can easily be applied to clinical settings, and makes it possible to keep high spatial,
contrast, and temporal resolution. Moreover, our findings show considerable promise for isolating hemodynamics of urinary bladder
tumor.

CLINICAL RELEVANCE/APPLICATION:

T\-DCE MR imaging using the FSE sequence can easily be applied to clinical settings, and makes it possible to keep high

spatial and temporal resolution.
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Accelerated Hippocampal Volume Reduction in Females in Their Fifties Using
3T-MR Scanners and VBM

Masami Goto, Osamu Abe,” Sachiko Inano,” Naoto Hayashi,® Shigeki Aoki,® Harushi Mori,”
Hiroyuki Kabasawa,® Keniji Ino, Keiichi Yano, Kyouhito lida, Kazuo Mima, and Kuni Ohtomo"”

Department of Radiological Technology, The University of Tokyo Hospital

1) Department of Radiology, The University of Tokyo Hospital

2) Department of Computational Diagnostic Radiology and Preventive Medicine, The University of
Tokyo Hospital

3) Department of Radiology, Juntendo University

4) Japan Applied Science Laboratory, GE Yokogawa Medical Systems

PURPOSE:

The aim of the present study is to investigate hippocampal volume change in normal adults divided into eight groups accord-
ing to their age and gender using high spatial resolution T;-weighted images obtained using 3.0 tesla magnetic resonance (3T-MR)
scanners and voxel-based morphometry (VBM) .

METHOD AND MATERIALS:

A total of 412 consecutive healthy subjects participated in this study. MRI data were obtained using 3.0-T scanners (Signa
EXCITE HDx, GE Medical Systems, Waukesha, WI, USA) located at the University of Tokyo Hospital, Japan. An 8-channel brain
phased-array coil was used as the receiver coil. Three-dimensional fast spoiled-gradient recalled acquisition in the steady state
(3D-FSPGR) was used to obtain 180 contiguous sagittal T;-weighted images with a slice thickness of 1.0 mm for VBM analysis.
We used Statistical Parametric Mapping 5(SPM5) software. The 3D-FSPGR images in native space were bias-corrected, spatially
normalized, and segmented into gray matter, white matter, and cerebrospinal fluid images. The normalized data smoothed with
6-mm isotropic Gaussian kernels were analyzed with SPMS5 employing the framework of the general linear model. Statistical
significance for gray matter volume between the paired sequential age groups (subjects in their forties vs fifties, fifties vs sixties,

RESULTS:

CONCLUSION:

sixties vs seventies) of both males and females was tested with TIV as the confounding covariate.
Significant decrease was found in bilateral hippocampal volume between the groups of females in their forties vs fifties.

Considering a study that reported the average age at menopause in Japanese females is 48.3 years, the results of the current
study suggest that the decreased release of estrogen in menopausal women may be associated with hippocampal volume reduction.
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Development of PACS Comprised of Multi-vendor Servers Sharing a Single Storage
System: Availability and Integrity of Medical Image Files in Diagnostic Radiology.

H Sakamoto,"® T Yamada,® H Shimura, | Yanagawa, S Higano,® T Ishibashi,® and
S Takahashi®

Tohoku University Hospital, Department of Radiology

1) Division of Medical IT Center

2) Department of Health Science, Graduate School of Medicine

3) Department of Diagnostic Radiology, Graduate School of Medicine

Background:

Using multiple applications to read medical images, each application usually requires a specific server and storage device,
causing increase in amount of image data and cost for maintenance. The purpose was to develop PACS comprised of multi-vendor
servers which share a single storage system and to implement availability and integrity of medical images.

Evaluation:

Two 2-dimensional viewer applications (Hitachi, Dream access) and 3-dimensional viewer application (TeraRecon) have
peculiar servers. They share a single storage system (PSP) comprised of DB management server, 50 TB storage device (Data
direct) and global file software for multiple operation systems (Quantum) . The 3 application servers, DB management Server and
the single storage system were connected through optical cables using Storage Area Network. The single storage system employed
disk mirroring.

Medical images were stored in the unit which assured the quality of images (QI unit) . QI unit established the shared storage
database from metafiles, and sent it to each application of the 3 servers. Thus, the shared storage device became a virtual drive of
the applications, and the applications were able to access the image file. This system employed HL7 and DICOM standard and
implement the integration profiles of the THE such as Scheduled workflow (SWF) and Patient information reconciliation (PTR) .
Discussion:

Five TB of radiological images emerged for 8 months after introduction of the PACS. If these images had been stored separately in
every vendor servers, the capacity of 11 TB would have been required. This system saved storage capacity about in half. Even if
multiple applications were running, the workflow and management of DICOM storage were unified. This assured availability and
integrity of DICOM image files.

The patient information was modified according to PIR which was one of the IHE integration profiles. Once the patient
information in the shared DB management server was modified, this was reflected in the viewing software of application servers.
Conclusion:

PACS comprised of multi-vendor servers sharing a single storage system saved the capacity of storage device and unified the

workflow and management of DICOM image files.
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Kanazawa University

PURPOSE/AIM:

CONTENT ORGANIZATION:

obtained by other sequences

SUMMARY:

and VBM technique in clinical cases.

Quantitative Evaluation and Computer-assisted Diagnosis for Brain
Atrophy with and without VBM Technique on 3D MR Images

Norio Hayashi PhD, Shigeru Sanada PhD,” Masayuki Suzuki MD,” Osamu Matsui MD,?
Yukihiro Matsuura RT, and Tomoyuki Yamamoto RT

Department of Radiological Technology, Kanazawa University Hospital
1) Department of Radiological Technology. Graduate School of Quantum Medical Technology,

2) Department of Radiology. Graduate School of Medical Sciences, Kanazawa University

The purpose of this exhibit is to: 1. Describe a method of automated location and volumetry 2. Compare with automated
volumetry and voxel-based morphometry (VBM) , for quantitative evaluation of brain atrophy to diagnose Alzheimer’s disease

A) Optimal MR imaging technique for automated volumetry and VBM
B) Automated detection of Sylvian fissure and central sulcus for computer-assisted diagnosis
C) Automated location of Sylvian fissure and central sulcus on original MR images and other MR images which were

D) Automated volumetry of intracranial region, brain, cerebrum, cerebellum-brainstem, and temporal lobe
E) Comparison quantitative evaluation between automated volumetry and VBM in clinical cases

Quantitative evaluation not only using VBM technique but also using the automated location and volumetry is useful for
diagnosis of brain atrophy. This exhibit reviews 1) Optimal MR imaging method for quantitative evaluation 2) A method of automated
location and volumetry technique on brain MR images 3) Comparison quantitative evaluation between the automated volumetry
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Measurement of Thermal Neutron Fluence Distribution in Medical Compact Cyclotron
Room with #Na activation Detector

T Fujibuchi, T Kasahara, T limori, Y Masuda, T Isobe,” T Sakae,” | Yamaguchi,? K Kimura,®
H Watanabe,?* and T Kikawa

Department of Radiology, Chiba University Hospital

1) Graduate School of Comprehensive Human Sciences, University of Tsukuba
2) National Institute of Public Health

3) Fujita corporation

4) Yokohama Rousai Hospital

Purpose:

The medical compact cyclotron produces about 1 peta- neutrons per day along with manufacture of radiopharmaceuticals.
The neutron becomes the cause of the radio activated material. Therefore, the evaluation of neutron fluence is important in the
routine operation, maintenance work, and decommission. For thermal neutron monitoring in medical facilities, we have developed
an easy method using salt, and measured the thermal neutron distribution in the cyclotron room.

Method:

In order to verify the feasibility of our proposed method, we measured thermal neutron around a cyclotron (CYPRIS HM-18:
Sumitomo Heavy Industries, Ltd.) using activation of *Na included salt. We installed 78 cases enclosed with 1.5 g salt samples and
gold foil in the cyclotron room with the 50 cm mesh. The samples were measured with the autoradiography by the imaging plate
for the medical treatment. Moreover, the glass dosimeters were installed to the same position when cyclotron does not drive, and
the photon distribution by the activation of the floor was measured.

Result:

Similar neutron distributions were shown with gold foil and the salt. There were many amounts of neutron fluence around
the target. The photon distribution and the neutron distribution when cyclotron does not drive were shown a similar tendency.
Conclusion:

It was suggested to be able to understand the distribution of the neutron easily by the neutron measurement in the salt. The
monitoring of neutron fluence distribution in cyclotron room seems to be useful not only for estimating the amount of activated
products distribution, but also for the optimization of shield design for radiation safety to prepare the decommission process.
Clinical application:

Na-23 included salt was able to measure neutron fluence in cyclotron room. The monitoring of neutron fluence distribution is
useful for estimating the amount and activated products distribution.

FUSHIC

o4 nl b K SR 52 23 (RSN A2008) 12, A2
SEBRMIZRESIRIESEE L THIEL 32T, Scientific
poster CHFE 2 IT-> CX /O THIET 5.

T TREFAERR O B B S Bl O FE S 13 o
TBY, FLWEPEELIRYHFLYL L) HIEST
otz 72REBHORATFHIFEINCCO) TlE%],
LK) TRZAOLNTEY, EPRFENZOMEH;E
Loz,

RRASH

FADFEFR L 72 7 2 3 »IdScientific Poster?®Physics
T, 7= PNat b 2R 12 X % B /N T4
A ruabarBZBNOBGPEF RS AHE I TH S, L
TICEEOMEEZIRT.

BEHEFH/INRIY A 70 b O 3SR ) oo B3k &
EHIT 1 HIZK10 Ml o1 2 384Ed 5. T
WEHME DB E D, ZD7-8, HIETHD
AL HEAESE, X7 Y A, BEIEIEEIZB VT

EEL L. DILOIUIEFREEICB T 280 %1
Wofiffize=51) 7kt L, EELFIHL
WA bEEEZERZ L. SRAREICED T 70ty
FEHNOHMET IO 545 % JE L 72

DIONOBEFRLZHERELRGET 2720, &
WICHE EFN22Naz FlwH 1 71 b u > (CYPRIS
HM-18 © & H AR A T3 ) 28 8 P oD 2 - o %
EL BFEICANEEREE&EEZ 270 b
O ENREZ78 TR E e L7z 72, JE&E
HRRERIAZ S A T AT A BCE L, IRE O RS b
2 XA b e L7z,

EHLBECHEOTHE TS ERLIZ. ¥ —
7y MR CHE T IROEIIE o7z T2, JEE
BRI DG4 & -3 A & [RIER O & 7R L 7.

g oM PETIEC X0 ST o0 &
WIBTE 2 AR ENz, BT RSAADOE=
7 EY, M oA E T T L BE
IEBARIC B TR S L oR# e s — )V KW
A NSO EE 2 5T,

Hest W12y



FRR0FERPEBEMREESTESBRES (&8 - 1) § 1701

RSNA20080 8

RSNAZH:F i KFBL O ST FZ W R O E 4 L
9 Z &V TIE DS, EEIZEINT 522 L TED
RESEEEKTX/2, BRLHHba32=2F—ar
WZIEFEDERE 2505, BIREYTH R EhEL
Wy A3 7392063 1 HHIZFXK->TW . 2
HHIIAEE > TFHR-DREFRDOD 57— A5
ZPT TS 72. BARTIEHV 22 E DR WAL
BELL MBS NTEY, 1 F o5 b T <0 i
R DIEEI OV THN D Z ST X7

2009 4 12 H

eI, “P204FE B EIBS I sE R RS B &
L CRSNA2008IZ&WNT 5 %53 % 5-2 T\ /27272 H
AR X OBRE S AR S BALF L BUF
F9. Fo, RWIRIERICEL, THIOwizZ2w
HFEEFZEE DT 2 21X U, T3 RKFE I I
BERCET RS, TRk UL 37 R R 70 & NS HLPE RS2 D
FIEER VANGE S| ARV BE= 3




