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SPECT/CT scan to be performed attenuation correction on the basis of CT induce an overestimation of the site
due to the beam hardening artifact by metal cover and reduce the images quality. Therefore, this study using a
phantom that has been inserted artificial hip joint investigated that effect on the SPECT/CT image causing by
metal artifact for varying the parameters of the Attenuation Map.

Siemens Symbia T16 SPECT/CT equipment was used. Artificial hip joint was inserted to SPECT/PET
phantom, 17 mm sphere of Bright Streak area in CT image was filled with Tc-99m so that the radiation activity
was 8 times compared to background. And then Hot and Background was measured in varying Wide Beam
Coefficient on Attenuation Map and RBR (Region to Background Ratio) of Metal and Non-Metal was
calculated and analyzed depending on the presence or absence of the hip joint.

Results  Ittended to hot count of Non-Metal and Metal to increase as the value of the manual mode is increased, hot count
ratio with the group of both manual mode 0.5 and 0.4 is the best match. Also, in automatic mode, the ratio of
RBRNon-Metal and RBRMetal was 1.135, statistically significant difference was not observed in the manual
mode 0.5 and 0.4.

Conclusion  In the automatic mode of Wide Beam Coefficient in attenuation correction map, it was found that it is
over-correction by 13.52%, it was possible to minimize the over-correction by the artifact in 0.5 and 0.4 of
manual mode. Further studies should be performed in order to apply to a patient with the help of this and it is
considered possible to reduce the over-correction by the metal artifact of an artificial hip joint for
Hip-Resurfacing Arthroplasty patients, and to improve the diagnostic performance.

Key Words  Attenuation Map, Artificial Hip Joint, Beam Hardening Artifact

M B
* Received: September 22, 2014.  Accepted: October 20, 2014, SPECT/CT (Single Photon Emission Computed Tomography/
* Corresponding Author: Sang Gyu Kim C [ =] =
ted T hy)= A} Holo| A 2] &=Q Ao 7}=x
* Department of Nuclear Medicine, Severance Hospital, Yonsei ompute omograp. y) we }:iﬂ 14 -6‘_ © 1 ?
University Health System 50—1 Yonsei—ro, Seodaemun—gu, Seoul, E]—Tl 013‘3% SPECT/CT 4 7\]'9] 74 T H %l /\]-g]— E}%‘%]'

120—749, Korea

Tel: +82—2-2228—-6064, Fax: +82—2—2227—-7062
E—mail: 2nom39@yuhs.ac

(Computed Tomography, CT)-& &} 5-3}2] JAFS A58
gt ofu e}, SPECT H|o]E| & HA5}7] g 2| R YA =&

I HE o

il

w



siolsty|& M187 H2E 2014

@ SPECT/PET 76-823 phantom

Fig. 1. Artificial hip joint was inserted to SPECT/PET phantom, 17
mm sphere of Bright Streak area in CT image was filled with
Tc—99m so that the radiation activity was 8 times compared to
background.
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Fig. 2. SPECT/CT imaging was performed on a Symbia T16
(Siemens Medical System, CTI, Konxville, TN, USA) scanner, which
consists of a pair of low—energy, high—resolution collimators and a
dual—-head y—camera and CT scanner.
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Fig. 3. (A) is a SPECT image when the artificial hip joint is present.
(B) is a CT image when the artificial hip joint is present. (C) is a
SPECT image when the artificial hip joint is absent. Background
was measured in 6 locations set in the same size as the Hot.
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Fig. 4. SPECT images corresponding to the change of the Wide
Beam Coefficient.
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Fig. 5. The overcorrection by artificial hip joint in the Automatic
Mode of Attenuation Map.

Manual 0.4 Non-Metal Automatic

Fig. 6. Use the WBC 0.4 of Attenuation Map, and minimize the
overestimation.

Table 1. The table was measured Metal and Nonmetal in varying Beam Coefficient of Attenuation Map.

Wide Narrow
u -Map Auto
0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1.0
Metal "3.16 337 "3.56 $3.72 $3.83 "3.99 412 423 “4.34 "4.44 426
¢ £0.02  +0.03  +004 003 003  0.04 003  +£0.03  £0.04  +0.03  0.03
Non Metal 370 *3.73 *3.75 §3.75 §3.76 *3.76 *3.76 *3.76 *3.76 *377 *3.76
£0.03  +0.04 003  £0.03 003  +0.02  £0.04 003  +0.04  £0.04 003
p-value  *p<0.05 §Not statistically significant
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