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ABSTRACT

Metal material inserted into the body have a large difference in density from human tissues or bones around
the Metal during CT scans.. Therefore, the Metal material inserted into the body produces Artifact. Metal Artifact,
which occurs around Metals, can degrade the quality of CT images, causing confusion when medical team
diagnose lesions. Through this experiment, we confirm that the occurrence of Artifacts decrease by using Dual
energy CT and MAR algorithm in Single source Dual energy CT. We also want to present basic data on clinical
application methods by comparing and analyzing the characteristics of images obtained by each method. Using
GE 750HD CT, artificial implants were scanned using general method and Dual energy. Then we apply the MAR
algorithm to each image obtained. And all previously acquired images were compared and analyzed the
characteristics of the examination, such as image quality evaluation and dose evaluation. Images with MAR
algorithm and Dual Energy confirmed a decrease in Metal Artifact. Images with MAR algorithm have reduced
Metal Artifact, but have the disadvantage of distorting the details of artificial joint implants. On the other hand
images teseted with Dual Energy have the advantage of being able to implement details than those applied with
MAR algorithms, it takes longer to reconstruct the image and the exposure dose was about four times higher than
those applied with MAR algorithm. In order to locate Metals, such as the post-operative follow-up period, it is
useful to apply MAR algorithm to obtain images. And it is more useful to examine with Dual Energy when
micro lesion identification, such as cardiac examination, and surgical planning or when tests are performed in
diagnostic way.
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II. MATERIAL AND METHODS

1. 438 A=

1.1 AFA=

A Qg A A AHEska e EEE
o] 43 27} Screw
A ZHAANE b 9l

ol
i
O
()
i
o,
ol
!
it
31'4
32
o

1.2 A8

B A= 218517] 918 Fig. 3 ¥ 2°] GE 750HD
CT (GE Healthcare, Milwaukee) JH]| S A}-8-5}% 0,
Aol A AHESHAL Q= &8 55545 Single
energy Scan, Dual Energy Scan< 3}91aL, A7/
WO w GEFHO MAR €iE]5S A83te] 94

g5agith A F A5 GPES 9P

hul

we o o
f

3]
A B7HE sl

Fig. 1. Titanium Screw (AO Foundation).

Fig. 2. Bolus(Tissue-Equivalent Material).
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Table 1. Scan Parameter

Scan type Helical mode
kv 120
mA 300
Scan time[s] 5.26
Pitch 1
Slice Thickness|mm] 1.25

Dose Report
Gorio e Type Scan Range CT Phantom

] {miy) (miy-cmi om

1 Scout
2 Helical  $0.000-1153.000 3.70 106.08 Body 32
Toral Exam DL 106.08

(A) DLP - Dual Energy

Dose Repart
Scan Range CTDIval DLp Phantom
Series Type v P . " E
L {rmim) (mGy) {mGy-cm) om
| Scout

2 Helical

$0.000-1153.000 24.17
Total Exam DLP:

(B) DLP - Single Energy(MAR)

Fig. 4. Dose reports of Single energy and Dual energy.

(A) Single Energy (B) Single Energy (MAR)

(C) Dual Energy (D) Dual Energy (MAR)

Fig. 5. Images of each protocol.
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Fig. 6 . Measurement of CT value in ROIs
(Screw, Peripheral part, Bolus, Background noise).
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Table 2. Comparison of DLP in each protocol

CTDlvol DLP

Protocol [mGy] [mGy x cm]
Single Energy 5.81 107.24
Dual Energy 24.60 436.81
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Table 3. Comparison of SNR in each Protocol

Protocol SNR P-value
Single Energy 1.78 0.031
Single Energy (MAR) 2.20 0.023
Dual Energy 2.73 0.034
Dual Energy (MAR) 2.31 0.028
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Table 4. Qualitative evaluation in each Protocol.

Protocol ID MA
Single Energy 2.5 1.6
Single Energy (MAR) 2.7 3.5
Dual Energy 43 32
Dual Energy (MAR) 1.2 42

IV. DISCUSSION
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V. CONCLUSION
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