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Purpose: In this study, we evaluated the accuracy of CT-based attenuation correction (AC) under the
conventional CT protocol (140 kVp, on average 50-60 keV) by comparing the SPECT image qualities of
different energy of radioisotopes, 171, ™ and "''I. Materials and Methods: Using a cylindrical phantom,
three different SPECT scans of "' T1 (70 keV, 55.5 MBq), *"Tc (140 keV, 281.2 MBq) and *'T (364 keV, 96.2
MBq) were performed. The CT image was obtained with 140 kVp and 2.5 mA in GE Hawkeye 4. The OSEM
reconstruction algorithm was performed with 2 iterations and 10 subsets. The experiments were performed
in the 4 different conditions; non-AC and non-scatter correction (SC), only AC, only SC, AC and SC in terms
of uniformity and center to peripheral ratio (CPR). Results: The uniformity was calculated from the uniform
whole region in the reconstructed images. For *'T] and *™Tc, the uniformities were improved by about
10-20% AC was applied, but these were decreased by about 2% as SC was applied. The uniformity of Bl
was slightly increased as both AC and SC were applied. The CPR of the reconstructed image was close to
one, when AC was applied for 'T] and *™Tc scans and "' was distant from 1 and that is only AC.
Conclusion: The image uniformity improved by AC on low energy likely to **' Tl and **™Tc. However, image
uniformity of high energy such as B was improved, when both AC and SC was applied. (Korean J Nucl
Med Technol 2013;17(1):25-29)
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Fig. 1. The experiments were performed by Hawkeye 4 SPECT/CT in
GE.

Fig. 2. The cylindrical phantom was Flanged Jaszczak ECT
phantom without insert.
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Fig. 3. The reconstruction images evaluated the total uniformity
and center to peripheral ratio. (A) Total uniformity, (B) Peripheral
uniformity.
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2) Center to peripheral ratio
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Fig. 5. The results showed reconstructed images and profiles of *™Tc.
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Fig. 6. The results showed reconstructed images and profiles o

Table 1. Total uniformity

Non-AC & non SC Only AC Only SC Both AC & SC
2ot 86.82+0.73 93.09+0.94 84.80+0.57 91.82+1.05
SmTe 85.52+1.89 96.05+0.11 82.80+1.81 94.90:£0.53
B 92.39+1.50 92.39+2.24 85.14+0.88 92.2242.32

Table 2. Center to peripheral ratio

Non-AC & non SC Only AC Only SC Both AC & SC
2] 1.05 0.99 1.06 0.98
e 1.08 1.01 1.09 1.01
BT 1.03 1.08 0.99 1.02
100 1~ = non-AC,non-SC
=non-AC,non-5C 2017 BAC, non-SC
mAC, non-SC mnon-AC, SC
90 non-AC, SC mAC, 5C
mAC, SC sumTe
80 —
131]
70 =
201 9mTe 131] 0.96 0.98 1.0 1.02 1.04 1.06 1.08 1.10
Fig. 7. The results of total uniformity showed in graph. Fig. 8. The results of center to peripheral ratio showed in graph.

QAR 7h4] BT Al WA S W A8e JAlold 2 yha(Table 1, Fig 7), CPR] A7HE 217} 101, LOIZ 10]
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SeaP) k4] AR S Pl el M AR RAS B WAT A RS BE 8T GelN 27 099, 102
T 283 JAollA 2+ 96.05+0.11, 94.90+0.53 0.2 b]-E]- 2 19 717 YeRdtHTable 2, Fig. 8). E3F 2|74 G4+

28



243 9 791 SPECT/CTOIM CTE 7|gto=

i

Al8lo] Ax= gokFs] B Pl PMTe 742 23
& A3 GAdollAl, PellAe 2] B Al S
5% 288 o uniformity7} t‘ﬂ%FE]Mu}ﬂ woltk A
Fpe} AZE Algbo] HRYE olo] Yo 23tE= O]
i} ZF2 BAo| o3 98k wol wekr)k I8yt
&l P19 uniformity= 7] H
FES UIHA FANE ] H
43t F4doll= uniformity S
aLofuA] EE|HlolE & AR
24 Al o] B % go] 'Ykl uniformity©} CPRe] ¢
Fo ol vzt sH).

ofdl Ao FHAC
SPECT/CT #Au]e] CT AR A¢l
= DR AP E a2 oy Ao
82 ThFBIsEA] 23 7, o ohrRt o | x|o] At ohef
& o Aubet gebd 5= Qs Gl AT daeEe)
A7, B7} o] A2} Fol 3l 0131?3} TARES

O:

vy

GEALS] Hawkeye 4
WA sto] ABEF 4= ¢

£ ZeolE

A
—
[e) R

H=

HokHh o W ARES A& 4 i, oA e
Avte o AEsl & 4 9e Aol

o ok

4 =

SPECT/CTol|A] 140 kVpE AR&-8t= CT Ht AHUA =
60 keVZ 7}438t1, CT it o|q=|e}F ©'T1, ™ Tc, P19
Z17] g 37HA] ofURE A= vlulste] A Bl A

ot HA o] Here = Hrlstaxt dtek Cylindrical phantom
o] "1 555 MBq (2 mGi), ”"Tc-2 281.2 MBq (7.6 mCi),
PIIe 962 MBq (2.66 mGi)E 915 GEALS]
Hawkeye 4 SPECI/CTE AR5ttt XE SPECT=
frame & 2F 50 kcounts, CT+= 140 kVp, 2.5 mA= 3}o] 4

T )

29

st Attenuation Correction2| Metc= H7t

2 . GARS- OSEM (iteration: 2, subset: 10) 2.2 X
AR, olu) 74 1Y A& 7, Ak 2 48§

£ A2 v|ugct HA| phantom FA4F2] uniformity S &
=243}, center to peripheral ratio (CPR)E +-3}¢] 3
7kskgiek. Pl PPTee] AT GAkol 4l Bt &
3t A9 9F 10-20% A% uniformity”7} FFAFEX]TE SC
283t Ao ok 2% 7+451%ck 2] uniformity=
& BT} AR BAPE B A8 Aol 25 =
o 5 CPR2 Tl ""Teofl A 742 WAg 288k 4
Qo 10 7L, PIo] PAtollA e A BAnt A8
A9 19 WA ke A7t yelytth SPECT/CTojA]
140 KVpe] CT B3 ol 1A 2 60 keVoleka 7bg e i,
A H o o A7} W Pl P Tel k4] BN A

R op

B

b3

O

o

83t 7% uniformity7} FAFE T, ofuA]7} L Pl
< A BRI ARt BAS 1R 285 A e-olvt 3
A

REFERENCES

1. Konik A, Koesters T, Madsen MT, Sunderland JJ. Evaluation of
Attenuation and Scatter Correction Requirements as a Function
of Object Size in Small Animal PET Imaging. 2011;58:2308-
2314.

2. Johannes Zeintl, Alexander H Vija, Amos Yahil, Joachim
Hornegger, Torsten Kuwert. Quantitative Accuracy of Clinical
99mTc SPECT/CT Using Ordered-Subset Expectation
Maximization with 3-Dimensional Resolution Recovery, Attenuation
and Scatter Correction. ] Nucl Med 2010;51:921-928.

3. S Shcherbinin, A Celler, T Belhocine, R Vanderwerf, A Driedger.
Accuracy of quantitative reconstructions in SPECT/CT imaging.
Phys Med Biol 2008;53:4595-4304.

4. PattonJA, Turkington TG. SPECT/CT Physical Principles and
Attenuation Correction. ] Nucl Med 2008;36: 1-10.

5. AR, o] A4, 7] 74. Physical Artifact Correction in Nuclear
Medicine Imaging: Normalization and Attenuation Correction.
Nucl Med Mol Imaging 2008;42:112-117.

6. AR o)A, o] 5, v, 1EaE, AAY €. Qauntitative
Differences between X-Ray CT-Based and 137Cs-Based
Attenuation Correction in Philips Gemini PET/CT. Nucl Med
Mol Imaging 2005;39:182-190.





