Original Article

1
e

J Nucl Med Technol
Vol. 16, No. 2, October 2012

Brain SPECT %A}9 Attenuation Correction
S oigh vja

Aoyl slefeat, Qe A, F
ol Hes

Comparison of Attenuation Correction Methods for Brain
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Purpose : The purpose of this study was to compare count between Chang's method and CT-based attenuation
correction (AC-CT) among the attenuation correction (AC) methods for non-attenuation correction (AC-non)
images of Brain SPECT (Single Photon Emission Computed Tomography). Materials and Methods : We injected
#mTe 37Mbq in a Hoffman 3D phantom filled with distilled water in the phantom study, and injected

intravenously

#"Te-HMPAO 740Mbq in a normal volunteer in the patient study, and then obtained Brain

SPECT images with Symbia T6 of Siemens and conducted quantitative brain analysis. Transverse images to
which each method was applied were rebuilt at the same position, and 6 regions of interest (ROI) were drawn on
each of Slice No. 10, 20 and 30 and then the counts of AC-non, AC-CT and Chang's method were compared.
Results : The mean counts of AC-non, AC-CT and Chang's method were 4606.8 + 511.3, 16794.6 + 2429.4, and
8752.6 = 896.5, respectively, in the phantom study and 5460.8 £519.6, 15320 + 1171.6 and 12795 + 1422.1,
respectively, in the patient study. In the phantom study, the ratio of AC-CT to AC-non was 3.70 and the ratio of
Chang's method to AC-non was 1.92, and in the patient study, they were 2.85 and 2.38, respectively. Conclusion
: From this study, we found that AC-CT makes higher AC than Chang's method. In addition, when Chang's
method was used, AC in the patient study was higher than that in the phantom study. These results need to be
considered also in other examinations. (Korean J Nucl Med Technol 2012;16(2):120-125)
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ZH|= Symbia T6 SPECT/CT (Siemens Medical Solution,
USA)E AMg-313 2 H(Fig. 1), collimator+= LEHR (Low en-
ergy high resolution) collimatorg ARE-3le] AE 3hTh
phantom study9ll4l&= hoffman 3D brain phantom (Data
Spectrum Corporation, USA)E AM-31tHFig. 2).

2. Phantom Study

Z548 9% hoffman 3D brain phantome] *"Tc 37
Mbq (1 mCi)S Fo{3}3l phantom scanner bed®] head
holder 9]l &#%2 ¥ dual head Fm} 7H[e}E o]-8-5}od
SPECTE A|3¥3} 9 thstep & shoot mode, 20sec/60view,
zoom 1.45; 128x128 matrix).

3. Patient study

o

A E AFEf Q] 524 FA}F HAF A YAE AT SR scanner

2 9| 321 Brain SPECT ¥X9| Attenuation Correction

bed$]o] supine position Aol A =& 7kt *"Te-HMPAO
740 Mbq2(20 mCi) Foi3+ ¥ 108 ¥jofl SPECT Phantom
study9} 7o 270 & SPECTS Ale) 3hsict.

4. CT scan
CT9] 2712 130kVp, 250 ref. mAs(CAREdose 4D), rota-

tion cycle 1.5 sec, pitch 042 A7 s}3%C

272 kernel H31 medium smooth, window setting2- cerc-

reconstruction

Fig. 2. Hoffman 3D Brain Phantom (Data Spectrum Corporation,

Us)
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Fig. 1. Symbia T6 SPECT/CT (Siemens Medical Solution, USA).
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Chang's methodE- ©]-83F 744 EA2 Attenuation co-
efficient 28-S 0.15cm™& -85}tk Filtered backprojection
© 7 ZFA =921 butterworth filterS ARME-5F] cutoff 0.40,
Agalsic.

CTE o] 83t 74| B2 p-map o 2 W2HE CT imageE
o] 815151 SPECT 34k2] A4 3D OSEMHHIS ol
5}0] subset 15, iteration 7, gaussian FWHM 8& 2]-8-5}%it}.
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Aol A A= Z+2E 10, 20, 30814 sliceo]|A]

Fg. 3.914 Eol= ZAXH 67]9] region of interest (ROI)S
12 AC-non¥}t AC-CT 18]l Chang's method®] countE
H| w5} ek Fg. 4).
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G4+ 10, 20, 304 FAtolA] AC-NON, Chang's
method, AC-CT ROI9] countZ}-2 Table 1. 2. 3.3} Zro] 1}
et

1. Phantom study Z2}

1084 S54+2] ROI count H-2
485, Chang's method& ©]-8-5}%,

AC-NON¢ ujj 4900+
< ujj 9574 + 840, AC-CT

Fig. 3. ROI of phantom study (A), ROI
of patient study (B).

Fig. 4. ROl and count number of phantom study (A), ROl and count number of patient study (B).
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Table 1. ROI count number of AC-NON

slice ROI 1 ROI 2 ROI 3 ROI 4 ROI 5 ROI 6
10th 5179 4848 4573 4170 5554 5081
phantom study 20th 3864 3803 5462 5060 4153 3743
30th 5035 4838 4627 4367 4280 4286
10th 4263 4493 4436 4883 5510 6023
patient study 20th 4341 4932 5668 6108 5712 5531
30th 5872 6060 6341 5986 6331 5804
Table 2. ROI count number of Chang's method
slice ROI 1 ROI 2 ROI 3 ROI 4 ROI 5 ROI 6
10th 10474 9949 8548 8645 10379 9452
phantom study 20th 7423 8080 10382 10398 8089 7790
30th 8668 8496 8124 7537 7562 7550
10th 14198 14929 13577 15077 16274 17480
patient study 20th 13302 15107 16062 17559 14755 14535
30th 15358 16180 15967 15596 15472 14334
Table 3. ROI count number of AC-CT
slice ROI 1 ROI 2 ROI 3 ROI 4 ROI 5 ROI 6
10th 19056 16497 17654 14857 19938 17550
phantom study 20th 12226 11707 21344 19493 13482 12355
30th 18840 19221 18118 17314 15834 16816
10th 10740 11037 10815 11304 13071 14176
patient study 20th 9647 11322 14069 14959 13420 13423
30th 13170 13403 15159 13551 14341 12717
m = ACCT (count) " AccT
<& Chang's method Chang's method
20000 A\ AC-non AC-non

Chang’ s method
9574 +840

10000 Al P AC-CT

17592 +1807

. N

Chang s method

AC-NON

4347 + 732
Chang’ s method
8693 + 1336
AC-CT

15101 £ 4200

Chana s method
1.99

(RO

Fig. 5. ROI count number of 10th slice regarding Phantom study.

ol | 17592 + 18070|ITKFig. 5).

2084 GAFe] ROI count Hi-S AC-NONY of
4347+732, Chang's methodS ©]83}%2 w] 8693 + 1336,
AC-CTY ujj 15101 + 42000] M]:]'(Fl 6).

3094 4ke] ROI count Hi-2 AC-NONY wjj 4572 +
315, Chang's method& ©]-83}92 | 7989 + 512, AC-CT
ol uj 17690 + 12800]1ckFig. 7).

AC-CT9] 7-9- AC-NONXET} 107 AL 20817 G4,
30 GAYol A Zk2F 3,59, 3.47, 3.86809] 4] HAS B9

Fig. 6. ROI count number of 20th slice regarding Phantom study.

© ™, Chang's method®] 7%~ AC-INONXCL} 1.95, 1.99, 1.74
el 714 A o)

2. Patient study Z1t

107 GAke] ROI count S AC-NONY uff 4934+
694, Chang's method& ]%3 DS w 11857 + 1425,
AC-CT] 1 15255 + 14180]¢}CKFig. 8).
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636, Chang's method&- ©]-8-3}% w| 12806+1958, AC-CT
ol w) 15220 = 14530|TH(Fig. 9).

3094 4ke] ROI count Hi-2 AC-NON wjj 6065 +
227, Chang's method& ©]-83}%2 wf 13723 + 8382, AC-CT
ol w) 15484 = 6430]Ick(Fig. 10).
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Fig. 7. ROI count number of 30th slice regarding Phantom study.

Fig. 8. ROI count number of 10th slice regarding Patient study.
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Fig. 9. ROI count number of 20th slice regarding Patient study.

Fig. 10. ROI count number of 30th slice regarding Patient study.

Table 4. The ratio of AC-CT to AC-NON and Chang's metod to AC-NON

Phantom study

Patient study

AC-CT Chang's method AC-CT Chang's method
Count (mean) 16794.6 + 2429.4 8752.6 + 896.5 15320 + 1171.6 12795 + 1422.1
AC-NON (mean) 4606.8 + 511.3 5460.8 + 519.6
Ratio 3.70 1.92 2.85 2.38
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