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Purpose:

Optimization of Abdominal CT Protocol for Pediatrics

Ken Furuya,"? Shinji Akiyama,? Takuiji Araki,? and Takafumi Komiyama'

1. To briefly review guidelines of a CT scan for pediatrics in United States and Japan. 2. To clarify differences in radiation sensitivity
between pediatric and adult abdomen. 3. To point problems in the current in pediatric abdominal CT protocols. 4. To illustrate methods to deter-
mine a pediatric abdominal CT protocol for the automatic exposure control (AEC) using a noise factor. 5. To illustrate methods to determine a
pediatric abdominal CT protocol considering age-dependent effective dose.

Content Organization:

Brief review of radiation sensitivity in pediatrics. Features of the pediatric abdomen. Problems in the current CT scan techniques for pedi-
atric abdomen. Methods to obtain better pediatric abdominal CT protocols. An optimized pediatric abdominal CT protocol.
Summary:

1. The relationship between radiation exposure and image quality in pediatric abdominal CT. 2. Usefulness of AEC, which allows us an
optimized approach to pediatric abdominal CT and, if appropriately used, to reduce radiation exposure substantially without lowering image
quality. 3. A noise factor of AEC of pediatric abdominal CT should be optimized in according to the size of abdomen. 4. Pediatric abdominal
CT should be scanned in consideration of age-dependent effective dose.
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Purpose/Aim:

rence of black spots on CR images.
Content organization:

images caused by radioactive materials.
Summary:

Black Spots on Computed Radiography Images Caused by Radioactive
Material Discharged in the Fukushima Nuclear Power Plant Accident

Yasuhiro Kashimura,"? Hideki Orikasa,' Yoshinao Kusano,' Koichi Konno,' and Koichi Chida?

'Department of Radiology, Iwaki Kyouritsu General Hospital
*Course of Radiological Technology, Health Sciences, Tohoku University Graduate School of Medicine

To present clinical X-ray images with black spots due to radioactive material discharged by the Fukushima nuclear disaster. To clarify the
mechanism of the black spots on computed radiography (CR) images using imaging plates (IP). To demonstrate methods for reducing the occur-

Presentation of multiple CR images with black spots. Chest, abdominal, skeletal, pediatric, and other conventional radiographs. Discuss
the mechanism that produces the black spots. Where do the radioactive materials (suspended particulate matter) adhere? What kinds of radioiso-
tope are involved (e.g., 1311, 137Cs). Reduction of influence of black spots. Method for removing adherent radioactive materials. Erase latent

We found many CR images with black spots, especially in March. Although there tended to be few CR images with black spots after
April, we still observed some black spots more than 6 months later. Radioactive material adhering to the surface of a cassette or IP can be wiped
off. In many cases, however, the radioactive material adheres to material inside the cassette, such as the felt, making it difficult to remove.
Therefore, we need to erase the latent images of IP just before clinical use and read the IPs quickly after the after the X-ray examination.

H AR 2 SR



j 707

FUBIC

20124F 11 H25 H2H 11 H30HET, 7TA) A&
RE(L ) 7 AN B 2 T TH 98 [l b K st
#2743 (98th Scientific Assembly and Annual Meeting,
Radiological Society of North America; RSNA2012) 2
T, EBEMREXRESBELTSML TEDOTH
5.

HARRAS

A4 AIZEFR AT 572D, Physics 5 ORA Y —
Ly varyThorz BIZENFAIL, 201143 AOHRH
ARERICLoTO O SN FEEFRIZL-T,
computed radiography (L1 T CR i {§) |2 4 U 7z black
spots DJFEAEA L LUK K TH A, 4l black spots
DEFEFK R A B = X A, black spots DK S EDH
RERFIHERL RAY—I1ZHKEE S 57207 4 IH S
ORI 2 0, MFMOERIIR —MaRE L
fol A, WHIRARPA—LT FLAZEL TN
7. MEl D F 41X black spots X HIO TR T, BZ D
fCdhorz.

RSNA2012 D&kt

SRIOWE-EIZ L T, KEBFHREF 5B ICHOE
Fol ez 72891285, SHICETFRAY—, K
AY—RETF v r$HIEIZEoT, HOIZE, ]
PR BZVDOPERIENTE, EIZL > TRENE
bRERNDOFES TATE A bV, HARMNIIZ R VI,
FERLICVHAFL I T,

¥/, O EREZHE, Xvarzfis-7z70ur773
YU D#HRL T SV aro#ERIE, —FETL
T2 e BATOEEICHE 2 T b, RSNA (R Y 2
ML VDS, [ BRI 7Z20TE258%]0H
B, RS ABEEE LCHTE T 2 WAL KERF R

Photo ZERAY —WilZCHEL

FORWI R A R E A 51, 3EDOARAY —
BEOWREZG . 2oh o1 EH, 24 #Hi
HEALTH SERVICES, POLICY & PRACTICE TE %5
ETHIENTE, 201340 RSNA2013 2B AE L
W L 572 4O RSNA % 514 OWFSE & BRI
HhL7zw, —ETHbLLERWEFE UL LZFEAT
Ho7z.

I

A, EEREESRESEE L THEZKRE S
TV WC ARG RET A S EH RS
B E RS, RROERRICIE CHEFALEL
EWE9. 72, RSNARIMED 18, Sz b K
LTV E T LSS —Hi R 213
O, S, RAESMMICE CHEALE L BT E Y. A%
D DLIZHI ) ARRE BIZTIRBE W ZEF LR
RFERFETHE—BIZ IO, REommib, <
LTREHZ TN 2 ECHEFLEB L RIFE

EANM2012 35/ Y&H—}

EE KE H LAHFEEAPRARRSERRREGZH T 5 —
TREEEIFEES | EANM (Annual Congress of the European Association of Nuclear Medicine)2012

B HESPT
e HEHAE]

- Milan, ltaly
. October 27-31, 2012

Measurement of Scatter Fraction as a Function of Object Size in 3D PET/CT

Atsushi Osawa, Kenta Miwa, Kei Wagatsuma, Kenta Akimoto, Tomohiro Takiguchi,

Masamichi Koyama, and Mituru Koizumi

Cancer Institute Hospital of Japanese Foundation for Cancer Research
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Aim:

Scatter fraction (SF) is one of the most significant factors involved in the quality assurance of PET scanners determined based on Nation-
al Electrical Manufacturers Association (NEMA) NU2 standards. Scattered photons are often degraded as the object size increases in the clinical
setting. However, scatter fraction is estimated only from measurements obtained from a cylindrical phantom with a diameter of 20 cm and a line
source offset from the center. The present study evaluates the relationship between scatter fraction and phantom size in three-dimensional PET/
CT.

Materials and Methods:

We created five cylindrical test phantoms containing water. The diameters of the phantoms were 20, 25, 30, 35 and 40 cm and the overall

length was 70 cm. A 0.64 cm hole was drilled parallel to the central axis of each cylinder at a radial distance of 4.5 cm. We obtained measure-

Results:

Conclusion:

ments from the test phantoms using the NEMA NU2-2007 scatter fraction protocol.

Scatter fraction increased as the diameter of the test phantoms increased. The scatter fraction was 34% and 57%, respectively, at diameters
of 20 and 40 cm. These data showed that scatter fraction could be accurately determined.

We assessed tendencies in the relationship between scatter fraction and phantom size in three-dimensional PET/CT. Only the scatter frac-
tion determined following the NEMA NU2-2007 protocol would significantly overestimate the NECR.
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Optimization of Scan Timing for Aortic Computed Tomography
Angiography Using Test Injection Technique

Takashi Hoshino,' Katsuhiro Ichikawa,? Shoichi Terakawa,® Kazuhiro Hosomi,' Kenji Nishimura,' and
Katsutoshi Takayama'

'Department of Radiology. Ishinkai Yao General Hospital
*Graduate School of Medical Science, Kanazawa University
’Department of Radiology, Osaka City General Hospital

Purpose:

In aortic computed tomography angiography (CTA), the transit time (TT) of contrast medium in aorta significantly varies among individ-
ual patients. Therefore, there have been some risks of too early and late scan timing. Though the bolus tracking techniques are used to reduce
the risk, they are not enough yet. In order to improve the timing accuracy, we devised a new timing determination method utilizing arrival time
at femoral artery obtained by a test injection technique. The purpose of this study was to validate the effectiveness of our method.

Materials and Methods:

A 64-slice CT, SOMATOM Sensation 64 (SIEMENS) was used. We had routinely performed aortic CTA examinations with combination
of test injection and bolus tracking techniques. From the results of 80 aortic CTA examinations, we measured arrival times of the contrast medi-
um (AT) at ascending aorta and femoral artery (ATA and ATF). From the analysis of ATA, ATF and TT=ATF-ATA, we found out a new
method for determining optimized scan start time (ST) and scan duration (SD) from only ATF. Therefore, the new method (FT method) was
thought to be efficient method which can skip the bolus tracking. To validate the FT method, we compared CT value of various points (ascend-
ing aorta, descending aorta, left and right femoral artery) in CTA images between 80 patients with bolus tracking method (BT method) and 80
patients with FT method. We defined average CT value more than 250 as good enhancement, and compared percentage values of the good
enhancement for BT and FT methods.

Results:

The good enhancement rate of BT and FT methods were 64% and 94% respectively. There was significant difference at P<0.001. Opti-
mized start time and scan duration for the aortic CTA was able to be determined from only the arrival time at femoral artery of test injection.
Conclusion:

FT method which can determine the optimized scan timing from only arrival time at femoral artery in test injection was very effective for

improvements both of image quality and examination efficiency.
Clinical relevance/Application:

contrast medium.

This method was useful because contrast enhancement in the aorta was improved without increasing radiation exposure or dose of
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How Does Tube Voltage Affect Beam-hardening Reduction by Model-based
Iterative Reconstruction with Variable Iodine Densities in Contrast-enhanced CT?
A Phantom Experiment

Isao Tanaka, Rika Fukui, Haruhiko Machida, Tsubasa lwasaki, Yun Shen, and Eiko Ueno

Tokyo Women’s Medical University Medical Center East
Purpose:

To assess in a phantom how tube voltage affects beam-hardening reduction by model-based iterative reconstruction (MBIR) with variable
iodine densities in contrast-enhanced (CE) CT.
Method and Materials:

At isocenter, we placed a cylindrical phantom (QSP-1, FUYO) containing nine 18-mm-diameter cylindrical tubes, one at its center filled
with 100.0 mg/mL of iodine contrast medium and 8 tubes in its periphery with 0.5, 1.0, 2.0, 5.0, 10.0, 20.0, 30.0, and 50.0 mg/mL of medium, all
9 parallel to the z-axis. With a 64-detector CT scanner (Discovery CT750 HD, GE), we scanned the phantom (tube current, 4.5-HU noise index
with 1.25-mm slice thickness using auto mA, 1.0-sec rotation speed, 1.375 helical pitch, various tube voltages of 80, 100, 120, and 140 kVp) and
reconstructed 0.625-mm-thick axial images by MBIR and filtered back projection (FBP). On 5 different slices of each image, we placed circular
regions of interest of the same area to measure the standard deviation of CT attenuation at the midpoint between the phantom center and each
tube (SDa) and at each remote site of the minimal artifact as background (SDb). We calculated artifact index (AI) as [(SDa)>~(SDb)?]1/2 and
compared Al for each iodine density between MBIR and FBP using paired t-test.

Results:

As iodine density increased from 0.5 to 50.0 mg/mL, the mean AI at 80 kVp increased 8.1£1.2, 8.7+0.5, 9.7+0.9, 9.81+0.6, 26.8+1.1,
43.9+0.6, 58.2+0.8, and 76.1+2.5 HU by MBIR and 13.7+0.7, 14.8+0.7, 17.3+0.9, 22.1£1.7, 30.4£1.0, 49.9+0.6, 69.0+1.0, and 95.1+2.5 HU by FBP.
The mean Al of all iodine densities was 30.2+26.4 HU (80 kVp), 23.7+20.2 HU (100), 21.2£17.5 HU (120), and 18.7+15.3 HU (140) by MBIR and
39.0+29.8 HU (80 kVp), 28.9+21.0 HU (100), 24.1£18.0 HU (120), and 20.5£15.3 HU (140) by FBP. At all tube voltages, the mean Al was signifi-
cantly lower by MBIR than by FBP (P<0.05) and reduced with MBIR by 22.8% at 80 kVp, 18.1% (100), 12.1% (120), and 8.7% (140).
Conclusion:

In CECT, MBIR is more useful than FBP in reducing beam-hardening artifacts, most effectively at lower kVp.

Clinical relevance/Application:

MBIR is clinically useful in reducing beam-hardening artifacts and improving diagnostic accuracy in contrast-enhanced CT, especially at

low kVp.
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