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Education Exhibits
Optimization of Diffusion Weighted Images on 3.0 Tesla Breast MRI

Masako Takanaga,” Norio Hayashi,” Tosiaki Miyati,? Hiroko Kawashima,? Tomoyuki Yamamoto,"
Osamu Matsui,® Masayuki Suzuki,? and Shigeru Sanada?

1) Department of Radiological Technology. Kanazawa University Hospital
2) Division of Health Sciences, Graduate School of Medical Science, Kanazawa University
3) Department of Radiology, Graduate School of Medical Science, Kanazawa University

Purpose/Aim:
The purpose of this exhibit is to:
1. Outline how to examine breast diffusion weighted images (DWI) on 3T-MRI
2. Outline how to optimize scan parameters of breast DWI on 3.0 T MRI
3. Describe the advantages and pitfalls of breast DWI on 3.0 T MRI
Content organization:
A) Characteristics of breast DWI on 3.0 T MRI
B) Flow chart of examination of breast DWI on 3.0 T MRI
C) Advantages and pitfalls of 3.0 T breast MRI
D) Relation between image quality and TE in phantom study and clinical results
E) Relation between image quality and b-value in volunteer study and clinical results
F) Relation between contrast and b-value in clinical study
G) Relation between b-value and ADC in clinical study
H) Clinical results of breast DWI on 3.0 T MRI
Summary:
Breast DWI with short acquisition time is a potentially useful method to add valuable functional information to conventional
MR protocols for diagnosis of breast cancers and to improve the specificity of MR imaging. This exhibit reviews: 1) the influence
of scan parameters on image quality, contrast, and ADC for breast DWI; 2) optimization of scan parameters for 3.0 T breast MRI;
and 3) the advantages and pitfalls of breast DWI on 3.0 T MRL

Scientific Poster
Diffusion-weighted MRI for Differentiation of Breast Lesions at 3.0 Tesla:
Does DWI Using High b-value Really Show Overestimation?

Masako Takanaga,” Norio Hayashi,” Tosiaki Miyati,? Hiroko Kawashima,?® Tomoyuki Yamamoto,"
Osamu Matsui,® Masayuki Suzuki,? and Shigeru Sanada?®

1) Department of Radiological Technology. Kanazawa University Hospital
2) Division of Health Sciences, Graduate School of Medical Science, Kanazawa University
3) Department of Radiology, Graduate School of Medical Science, Kanazawa University
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Purpose:

To compare the diagnostic quality of diffusion-weighted (DW) imaging with regard to apparent diffusion coefficient (ADC)
accuracy and DW image contrast for different breast lesions and normal breast tissue.
Materials and Methods:

Institutional review board approval and written informed consent were obtained. Seventy-five women (mean age 55.3, range
27-82) were examined with a 3.0 T MR imaging (MRI) system in this study. A total of 112 regions of interest were plotted in 67
malignant, 5 benign, and 75 normal tissue regions. All malignant tumors were verified pathologically, while benign tumors were
confirmed by follow-up. Each ADC value was measured in single-shot echo-planar DW imaging with b-factors of 0 and 800 s/
mm?, and 0 and 1500 s/mm? Differences of ADC in tissue types were evaluated. The contrast of lesions on DWI was compared for
two b-values (800 and 1500 s/mm?). Repeated-measures analysis of variance was used to assess lesion differentiation.

Results:

The contrast between normal mammary gland and tumor tissues was significantly higher in DWI with a b-value of 1500 s/mm?
than 800 s/mm? in both invasive ductal carcinoma (IDC) and ductal carcinoma in situ (DCIS) (P<0.001). Differential diagnosis
between malignant and benign lesions was obtained using high b-value in 3.0 T MRI system. ADCs obtained with b-values of 800
and 1500 s/mm? were significantly different for normal mammary gland, IDC, and DCIS. Accurate distinction between benign and

Conclusion:

Clinical Relevance/Application

ADC using high b-value with a 3.0 T MRI system.

malignant breast tumors was obtained by ADC using high b-values with a 3.0 T MRI system.

Optimal ADC discrimination and DWI contrast in 3.0 T MRI was obtained with high b-values. The method provided appro-
priate differentiation of benign and malignant breast tumors with high accuracy.

Accurate differential diagnosis between benign and malignant breast tumors may be obtained by breast DW imaging and
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Hiroshige Mori and Osamu Ishigamori

Purpose/Aim:

personal protective aprons.
Content Organization:

Summary:

The Means of Choosing the Most Suitable Aprons: Must Interventional Physicians
Always Wear Personal Protective Aprons of Thick Lead Equivalent?

Department of Radiation, Hokkaido Social Insurance Hospital

Recently, attention has been focused on orthopedic injuries which are attributable to the weight of personal protective aprons.
This exhibit demonstrates the means of choosing the quality of the material and deciding the most suitable lead equivalent with

1) Three kinds of the qualities of the material: lead aprons, non-lead aprons and lead aprons involving other shielding materials.

2) Relation between effective energy and transmission ratio of X-ray in personal protective aprons.

3) The means of estimating protective effect from X-ray which bases on analysis of covariance with personal exposure doses.

4) The means of choosing the quality of the material and deciding the most suitable lead equivalent with personal protective aprons.

The higher effective energy is, the more transmission ratio of X-ray increases. But lead aprons can check the increase in
transmission ratio of X-ray when effective energy is more than 45 keV used in CT. As the result of analysis of covariance with
personal exposure doses, there is no significant difference between 0.25 mm and 0.35 mm lead equivalent. Analysis of covariance
with personal exposure can do clinical estimation of protective effect when you changed personal protective aprons.
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Transmission Ratio of Direct X-ray (%)

Effective Energy (keV)

=8~0.25mmPb non—lead aprons.
=& 0.25mmPb lead aprons

involving other shielding materials.
=©-0.25mmPb lead aprons.
=8°0.35mmPb non—lead aprons.

=® 0.35mmPb lead aprons.

&30 55mmPb non-lead aprons.

Fig. 1 Relation between effective energy and transmission ratio of direct X-ray in personal pro-

tective aprons.
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Characterization of the Breast Lesions by Biexponential Signal Attenuation
Analysis of Diffusion-weighted Magnetic Resonance Images

Takayuki Tamura, MSc,"® Shegeru Murakami, MD, PhD,? Koji Arihiro, MD,PhD,® Shuji Usui, PhD,?
Kumiko Naito, MD, PhD,” and Mitoshi Akiyama, MD, PhD?¥

1) Department of Radiology, Hiroshima Atomic Bomb Casualty Council, Health Management &
Promotion Center

2) Department of breast surgery, Hiroshima University Hospital

3) Department of anatomical pathology, Hiroshima University Hospital

4) Department of Clinical Radiology, Faculty of Health Sciences, Hiroshima International University
5) Major in Medical Engineering and Technology, Graduate School of Medical Technology and
Health Welfare Sciences, Hiroshima International University

Purpose:

Signal attenuation of diffusion-weighted magnetic resonance images (DWI) in vivo with high b-values is sometimes non-linear
when plotted with a semilogarithmic function, but it fits well with the biexponential equation, S»/So=fiexp(—bD:)+f2exp(—bD-).
Others have indicated that the fast and slow component fractions (f), f>) of the apparent diffusion coefficients (D, D,) can be
derived by biexponential fitting, and that these fractions correspond to actual diffusion components in the extra- and intracellular
space. Here, we investigated the clinical value of DWI for breast screening by performing multi b-factor DWI on healthy volun-
teers and patients. We then analyzed signals by fitting them with the biexponential equation and compared the fitting parameters
of breast lesions.

Patients and Methods:

This study was approved by our center’s institutional review board and all patients and volunteers gave their informed
consent. We analyzed data from eight healthy females (controls) and 80 female patients with a total of 100 breast tumors (42
benign and 58 malignant). We performed DWI using 12 and 6 b-values for the controls and patients up to a maximum b-value of
3500 s/mm?>.

Results:

We identified the DWI signal attenuation features of the normal mammary gland, and of benign and malignant tumors
(Fig.1). The DWI signal attenuation was similar between some proliferative benign tumors and malignancies. A comparison of the
parameters derived from biexponential fitting revealed a significant difference in f,and f> between noninvasive and invasive ductal
carcinoma(Fig. 2).

Conclusion:

The biexponential fitting parameters might reflect the features of tumor cellularity. Thus, to distinguish malignant from
benign breast tumors only by DWI is difficult due to the pathological diagnosis that rather emphasizes cell configuration or shape
rather than cellularity. Nevertheless, our findings will help to understand why malignant tumors present as high signal intensity in
DWI.
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Fig. 1 Typical case of DWI signal attenuation of breast
lesions.
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Purpose:

Effect of Image Lag in Fluoroscopic Images Obtained with a Dynamic Flat-panel
Detector (FPD) on Accuracy of Target Tracking in Radiotherapy

Rie Tanaka,” Katsuhiro Ichikawa,” Shinichiro Mori,? Suguru Dobashi,? Motoki Kumagai,?
Hiroki Kawashima,® Shinichi Minohara,? and Shigeru Sanada”

1) Department of Radiological Technology, School of Health Sciences, College of Medical, Phar-
maceutical and Health Sciences, Kanazawa University

2) Research Center for Charged Particle Therapy, National Institute of Radiological Sciences

3) Department of Radiology, Kanazawa University Hospital

Real-time tumor tracking in external radiotherapy can be achieved by diagnostic (kV) X-ray imaging with a dynamic flat-
panel detector (FPD). The purpose of this study was to address image lag in fluoroscopic images and its influence on the accuracy
of tumor tracking.

Materials and Methods:

Fluoroscopic images were obtained using a direct type of dynamic FPD. Image lag properties were measured according to
IEC 62220-1-3. Modulation transfer function (MTF) and profile curves were measured on the edges of a static and moving tung-
sten materials plate at movement rate of 10 and 20 mm/s, covering lung tumor movement of normal breathing. Digital phantoms of
the lung nodule and a clip with blurred edge due to image lag were simulated using the measuring results, and then superimposed
on breathing chest radiographs of a patient. The moving target with and without image lag was traced using a template-matching
technique. The maximum tracking errors were calculated in each data set.

Results:

The image lag for the first, second, third, and fourth frames after X-ray cutoff were 2.0%, 0.85%, 0.37%, and 0.10%, respec-
tively, and dropped to less than 0.10% in the fifth frame after X-ray cutoff. In the measurement of profile curves on the edges of
tungsten material plates, the effect of image lag was seen as blurred edges of the plate. The blurred edges of a moving target were
indicated as reduction of MTF. In the simulation experiment, however, all motion targets created using such lag properties could be
tracked within an error of =5 mm, which is an acceptable margin of error in external radiotherapy. There was no significant differ-

Conclusion:

Clinical Relevance Statement:

ence between targets with and without image lag, or moving targets at a rate of 10 and 20 mm/s.
The results indicated that there was no effect of image lag on target tracking in usual breathing speed in a radiotherapy situation.

Diagnostic (kV) X-ray imaging with a dynamic FPD is expected to allow precise real-time tumor tracking with no effect of

image lag.
IFUBIC B ARG, AR E TN BT B - R

PRk 22 AEEERIEREIT SRR S TRE B & LT 2010 4
11 A28 H2*5 12 A3 HIZTT, 7AUHA) A
T T2 B TR S 4172 RSNA2010(Radiological
Society of North America) {2 L 72D TG T 5.
2001 SE DM Z N7 5 10 4R, [RSNA THEAFEZEHR T
BT EEMeEE L TRFICELEIHINOEB L
LTC&7 RBEEANTT 7TANT 7 ba#EE, RN
BHIZH DR TRHRODIIW SEZERATLZED
57wy, A ET10mH O SNk % 5 RSNA2010 T
1%, [Lung-Integrated Science and Practice (ISP) Session ]
EWVH I NS BE S A #0F sl | L[ WFge 38 2R 1 %
HGL2ERN Yy g TOORERTH 72 Y
Toa ik, NlE O ARG, AR R TR kg

v 2 N7 204 1%, FDG-PET O 38X fEfints
REAHOBLE], 4 RITENARBBRIESIZ BT AR
DIREE, 7% EFRRN %% 7 — < TR S L Tn /e,
A, FAIZ[ Effect of image lag in fluoroscopic
images obtained with a dynamic flat-panel detector
(FPD) on accuracy of target tracking in radiotherapy |
LW THBADIER AT o7z WEIL, BEXIG 7
Z v bRV T 4 72 5 (FPD) THUF L 72 & i & o
FRAGAS, AVEH AR O BB G IS5 2 % 5
BEMAEL72b 0T, EML72KRGREZ D &I
B ERIIROR 25 — 7y PO E S I 2L —
varl, ZToRKBIFGAEZELLILEK L. 20
AR, BREBEOFEBIVCSY — 7y FEEIHEEIZLS

Fe1k H8E



TRt 22 FEFHERARESRESEREE(HE - i) ] 963

Photo 3FROIFF

I, HLEB SRR G IR O RF AR R 22 £5 mm LA THE R
FTHIENTE, BEHIFH T TOY —7 v MEMABER
ICBWTC, BIEOEEN LN EZHLIZ L7z R
SN2 T CTOMIETH L7200, RIFIHEEES
ALHAFWEHEL— 1, FPD DY A 7, HEE, &E
U, &) O SHOFREE Lo 7z BRT
DLy g Y TOREREIVPLZVOTL v v —
PEolzs, BOWEES > T LT EME) KT
70 BER EEPLIE IR T EL—TF
TIT 5 TWVDEON? [E VW)L TV EMDH -
2. Y32l —3arRbhIvF TN AL
EOFFIH T HEMEEEL T2 T, R
FIRITF L7z o7z EBI~O#EfD, 55T 5
Yo a ol EEEB L CTITHINEZE-R o7,

SIZICT

KT O 1 HEEEESRRE RS TH I L2 BE
A%, DE 2R D north - south buildings |2, lakeside
learning @ level 2 D 3 DAMEIRIEIR S & L CTIZE
boTwiz, HENICHBBEPI RS20, 727275
TIHRNTN D TIIW SR D > TH R 72
V. 22T, B OWIERICEEDSH S FPD IZH &

2011 4 8 H

{SNA

o T 10 MEAREEM Y, B8 L W AR & i
7272w 72 FPDICBAL T, &4t2r67 4 YL R
FPD 28#r#i i & L TR SN Tz, EHEIL 2.9~
45kg &, Dy T HIPIZHERLZETENLOD, HIZ
FEZ1Secmob0bdhY, WA-HBIEZA Yy T+ 1P
EFEI N L N)VIE L TV, R—F TOVEEE IS
L 7CERIRBE D FE LA Hamt L (554, SRR
DORRTHEff E DT &),

LI < & RSNA TEHZHK T 5 Z &L ASEBIITHIC
Tpolz, EEIT A2 EANE o 72 K, RSNA &) A
Ny Rl A DOF3E58FR %, LHIEE > TRED )
CENTEDLINIC o7z XHI2EY. HLWIERR
NEDHEZWEBLT, ILWT AT THEEN, BF
FANDIENbEE L. RFESEHEL R > TSML 72
WHDOTH5S.

BbHbIC

RIS, PRk 22 4 R I EIBS I R 4R xR i B &
L TRSNA20I0 IZEBMNT A S E2 5 2 Tw/iz72n
7z, AARBEHRBN #EO/NFEREZ X L%
FBEBILIOSBOBEFIECHILEL LFE3




964 | AABSHS RIS R MR

RSNA2010 =L T
MEE IUTRITER REKFESERHERE
REEITZRES | RSNA (Radiological Society of North America 96th Scientific Assembly and
Annual Meeting) 2010
- McCormic Place, Chicago, U.S.A.
- November 28-December 3, 2010

FRMESPT
FERE

Detection of Misery Perfusion in Ischemic Stroke Using High
Resolution Susceptibility-weighted MR Imaging

Eijiro Yamashita,” Y Kanasaki, MD,? S Fuijii, MD,? T Tanaka,” Y Hirata,” and T Ogawa, MD?

1) Division of Clinical Radiology, Tottori University Hosipital
2) Division of Radiology. Department of Pathophysiological and Therapeutic Science,
Faculty of Medicine, Tottori University

Purpose:

The aim of this study was to assess whether or not high-resolution (HR) susceptibility-weighted (SW) MR imaging can detect
the misery perfusion in patients with ischemic stroke caused by major vessel occlusion or stenosis.
Method and Materials:

The subjects were twenty-six patients with ischemic stroke caused by major vessel occlusion or stenosis. They were classified
into two groups: acute phase group which was examined within 3 days after the onset (n=16), and chronic phase group which was
examined more than 1 month after the onset (n=10). All patients underwent HR-SW-MR imaging and flow sensitive alternating
inversion recovery (FAIR) in addition to routine clinical examination using 3T MR system. We assessed contrast of the medullary
and cortical veins on HR-SW-MR imaging, perfusion change on FAIR, and signal change on DWT in each case.

Results:

In acute phase group, three patterns were seen. 1. Increased contrast of the venous vessels on HR-SW-MR imaging and
hypoperfuion on FAIR were seen in the almost same area in 10 patients (63%). 2. Hypointense signal reflecting hemorrhage and
increased contrast of the veins on HR-SW-MR imaging and hyperperfusion on FAIR were seen in 4 patients (25%). 3. Hemorrhage
and no increased contrast of the veins on HR-SW-MR imaging and hyperperfusion on FAIR were seen in 2 patients (12%). In
chronic phase group, two patterns were seen. 1. No increased contrast of the veins on HR-SW-MR imaging and hypoperfusion on
FAIR were seen in 3 patients (30%). 2. No abnormal findings were seen on HR-SR-MR imaging and FAIR in 7 cases (70%).
Increased contrast of the venous vessels on HR-SW-MR imaging was identified only in acute phase group with major vessel occlu-
sion or stenosis. Strong correlation was noted between the increased contrast of the veins on HR-SW-MR imaging and the abnor-
mal hypoperfusion on FAIR in acute phase. The final infarct size was smaller than hypoperfusion on FAIR. These findings may
reflect relative elevations in concentration of deoxyhemoglobin in the veins due to elevation of oxygen extraction fraction and
therefore reveal misery perfusion state.

Conclusion:
HR-SW-MR imaging is useful for evaluation of misery perfusion state.
Clinical Relevance/Application:
HR-SW-MR imaging can detect the presence of misery perfusion state with 3T MR imaging.
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Influence of Dose and Heart Rate on Image Quality for Three
Dual Source CT Cardiac Scan Modes: Phantom Study

Akira Morimoto, RT,” Takafumi Suzuki, RT,” Yoshimi Mitogawa, MD,"
Takanori Masuda, RT,? and Tomoyoshi Sakamoto, RT?

1) Kure Kyosai Hospital
2) Tsuchiya General Hospital
3) Hiroshima City Asa Hospital

Purpose:

To investigate influence of heart rate (HR) and motion artifact on image quality (IQ) for three cardiac CT scan modes (high
pitch spiral, step and shoot, ECG-gated spiral) in a phantom study and find appropriate scan mode for each HR considering IQ and
dose.

Method:

1. A pulsating cardiac phantom with simulated coronaries and myocardium was scanned at various HRs (40-110 bpm, in
5 bpm steps) in 3 scan modes (high pitch spiral, step and shoot, ECG-gated spiral). 2. IQ was evaluated using a 4 point-scale on
volume rendering (VR), multi planar reformation (MPR) and axial images. 3. The CT values of the baseline were measured from
the profile curve of phantom axial images assumed to be the influence of the motion artifact. 4. Effective dose was estimated from
clinical data scanned in our hospital (n=214).

Results:

1.2. In IQ Evaluation, high pitch spiral and step and shoot modes are limited by HR.ECG-Gated spiral mode, IQ of all images
showed high score for the high HRs, with a few exceptions. For some poor images, there would still be potential for IQ improve-
ment by adjusting reconstruction phase. 3. High HRs caused a rise in the CT values of the baseline by influence of the motion arti-
fact. In comparison between two modes high pitch spiral mode is assumed to have a tendency to increase from the approximate
expression in the graph. 4. High pitch spiral and step and shoot modes can decrease the exposure by about 92.2% and 58.9%
respectively compared with ECG-gated spiral.

Conclusion:

Appropriate scan mode should be chosen considering a balance of dose, IQ and HR. ECG-triggered high pitch spiral mode
results in lowest dose with diagnostic IQ for HR<60 bpm. Step and shoot mode can be used for HR up to 75 bpm and ECG-gated
spiral mode can be used for higher HRs.
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Influence of Dose and Heart Rate on Image Quality
for Three Dual Source CT Cardiac Scan Modes

: Phantom Study
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Influence of the Ghosting Images on CR Mammography Images and
Detection Capability of Mammography CAD

Takahide Okamoto, PHD, RT,” H Ohuchi, PHD,? N Mita, RT,” E Mogi,® H Ichiji,” and S Furui, MD"

1) Teikyo University Hospital
2) Graduate School of Pharmaceutical Science, Tohoku University
3) International University of Health and Welfare

Purpose/Aim:

In this report, we focus on the following issues at CR mammography: 1) Influence on the image quality exerted by Ghosting
images, 2) Determination of image improvement by exposure to ultraviolet light (UVB), and 3) Influence on the detection capabil-
ity of Computer Aided Diagnosis and Detection (CAD).

Content Organization:

1. The influence on the image quality of the Ghosting images was measured based on the physical characteristics and visual
evaluation. 2. Examination of the possibility of erasing Ghosting images by UVB exposure was done using an SP plate that had
been used for a prolonged period. 3. The detection rates of disease by CAD between 76 cases using an SP plate that had been used
for 6 months and 50 cases using an SP plate that had been periodically subjected to UVB exposure were compared.

Summary:

‘With the SP used for CR, Ghosting images appear again with the passage of time etc, are recognized as images, and become
artifacts in clinical CR images (WS, a 15% decrease at the 2 cycles/mm). To overcome this problem, these images were erased with
an UVB with a peak wavelength at 310 nm, with this proving useful in improving the image quality. These Ghosting images were
found not to exert any influence on the detection capability for CAD.
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Fig. 1 Measurements of Luminescence inducing spectra for Ghosting

image.

Luminescence inducing spectra for Ghosting image from 300 to
370 nm of the SP sample irradiated with a 5, 15, 25. 35 Gy

dose and one not irradiated.
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The Different Methods of Giving the Task Influence the Brain
Activation Areas on Brain Functional MRI

Eisuke Sato, RT, BSC,"? Tomonori Isobe, RT, PhD,? Hiroyoshi Akutsu, MD, PhD,?
Tetsuya Yamamoto, MD, PhD,? Izumi Anno, MD, PhD,® and Akira Matsumura, MD, PhD,?

1) School of Allied Health Sciences, Kitasato University
2) Graduated School of Comprehensive Human Sciences, University of Tsukuba
3) Ibaraki Prefecture University of Health Sciences

Purpose:

When the motor area was specified on brain functional magnetic resonance imaging (fMRI), we direct patients or volunteers
to do tapping of the fingers as a task usually. However, there are some methods to give the task; each institution used the different
methods. We considered some methods of giving the task, and we investigated the influences that the different methods of giving
the task influence the brain activation areas on fMRI.

Method and Materials:

We studied 10 healthy right-handed volunteers with no history of neurological (7 men, 3 women; aged 21 to 31 years, mean
25 years). FMRI was performed with a 1.5-tesla system. The methods of giving task were the sense-of-hearing stimulation and the
tactile stimulation, the visual stimulation. FMRI data was analyzed using statistical mapping software (SPMS5).

Results:

The target in brain activation area by tapping of the finger was precentral gyrus. In the sense-of-hearing stimulation, the
target was detected as a brain activation area weakly and small. In addition, many noises were weakly detected in the other regions
of the target, too. In the tactile stimulation, the brain activation areas were detected in precentral gyrus and postcentral gyrus
strongly and widely. And, this method detected many noises in a brain. On the other hand, in the visual stimulation, the target was
detected as a brain activation area selectively, and there were not detected the noises at all.

Conclusion:

The different methods of giving the task influenced the brain activation areas. In the visual stimulation, the brain activation
areas were admitted in precentral gyrus. However the influences were small, because they were away from the targets. In the
sense-of-hearing stimulation, there were admitted many noises, and the brain activating strength in precentral gyrus were small. In
the tactile stimulation, the brain activation areas were admitted in precentral gyrus and postcentral gyrus. It was difficult to specify
only precentral gyrus selectively because postcentral gyrus was near precentral gyrus. Therefore, the methods of giving the task by
the visual stimulation can most clearly specify the motor areas.

Clinical Relevance/Application:
FMRI is used for the preoperative assessment of the brain tumor in clinical. We consider it is preferable to select the method

of informing task matched in the patient states.
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Development of Technique to Reduce Bladder Artifacts
in Bone SPECT of the Pelvis in FBP

Megumi Yamamoto

Hiroshima International University

Purpose:

Bladder-filling reconstruction artifacts have a detrimental effect on the image quality of pelvic bone single photon emission
computed tomography (SPECT). The purpose of this study is to develop new method for reducing bladder artifacts from clinically
acquired pelvic bone SPECT images.

Method:

The phantom which simulated the pelvis area was used. The conventional filtered back projection (FBP) method performs the
filter processing to the tomogram, and removes noises. However, our method reconstruct SPECT images by detecting and reducing
the component of artifacts from the data of the sinogram. Our method is an 2 step algorithm. First, SPECT image is reconstructed
by conventional FBP. In order to detect the area of bladder, the highest count pixel and bladder area estimation method is
performed. Based on that area, the sinogram data corresponding to detected bladder area is determined, and pixel value is
suppressed by bladder shape based algorithm. Final SPECT image is reconstructed from the processed sinogram using FBP. Our
method was evaluated subjectively by two physicians and three technologists using pelvis phantom and 99m-Tc by categorizing

artifact severity from 1 to 5 (severe).
Results:

Conclusion:

diagnosis.

In case of conventional FBP, 5 observers evaluated that the bladder artifacts prevent diagnosis apparently (category 5). On the
other hand, the SPECT images reconstructed by our method were evaluated as category 2 or 3.

We developed a image reconstruction method with suppressing bladder artifact effectively. Artifacts were observed in
SPECT image of the pelvis is hampered by the presence of bladder artifacts, but the artifacts were sufficiently eliminated using the
proposed reconstruction algorithm. By using our method, high counts of bladder area in pelvis bone SPECT may not prevent the
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