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Evaluation of Physical Correction in Nuclear Medicine

Imaging : Normalization Correction

Chan Rok Park, Seok Hwan Yoon, Hong Jae Lee and Jin Eui Kim
Department of Nuclear Medicine, Seoul National University Hospital, Seoul, Korea

Purpose  In this study, we evaluated image by applying normalization factor during 30 days to the PET images.

Materials and Methods  Normalization factor was acquired during 30 days. We compared with 30 normalization factors. We selected
3 clinical case (PNS study). We applied for normalization factor to PET raw data and evaluated SUV and count
(kBg/ml) by drawing ROI to liver and lesion.

Results  There is no significant difference normalization factor. SUV and count are not different for PET image
according to normalization factor.

Conclusion ~ We can get a lot of information doing the quality assurance such as performance of sinogram and detector.
That’s why we need to do quality assurance daily.
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r : the radioactivity concentration [kBg/ml]
a’: decay-corrected amount of injected radiolabeled FDG
Fig. 1. The experiment was performed by Biograph mMR. [kBq]
w : the weight of the patient [g]
Table 1. ®*Ge ring source specification
volume (mL) 9617
isotope %Ge
activity (MBq) 89.540
date/time (YY/M/D) 2016/2/ 1
cross normalization 1.030
acquisition scan duration (Mcounts) 200
Fig. 3. SUVmax Was evaluated by drawing the ROI between liver and
2. rg 7|. tgtlg lesion respectively.
1) Normalization factor A 1
302 %<t quality assurance 74 E3f| ®Ge ring source S ©]
2310] 307)2] NFZFS 619 thFig. 2). ®Ge(E : 511 keV, 1) Normalization factor
T1»=271 d)=89.540 MBq 2} Y153 9] ring & efjo] ], | o] €] Table 1] Quality AssuranceS 53l 253t 30712 NFE

5.2 200M count B =S} 12) 7, 3070 NFRE 5 7] el 2dek 712 dlo] el ol net 297 o] NFgk Aol & u] st
210 8] (reference data) 2 17]19] gHS A 431TL 2070 NF b= £1 % 2 7] 9] o] 7} §18- Bl oirkFig. 4).
e 712 dole gz vl malsich

Table 1. Normalization factor during 30 days

No. NF (™) HE NF (™
1 2.19 16 2.20
2 2.20 17 2.20
3 2.20 18 2.20
4 2.20 19 2.20
5 2.20 20 2.19
6 2.18 21 2.19
7 2.20 22 2.19
8 2.20 23 2.19
9 2.19 24 2.20
10 2.20 25 2.20
11 2.19 26 2.19
12 2.19 27 2.20
13 2.20 28 2.20
14 2.19 29 2.20

Fig. 2. Normalization factor was measured by used 8Ge ring source, 15 2.19 30 2.19
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5% Table 3. Case 2 : SUVmax and count between liver and lesion
drawing ROI according to normalization factor
Case2 SUVnax Count (kBg/ml)
+1%
N ] NF No. Liver Lesion Liver Lesion
1% 1 2.47 22.58 8.79 80.97
2 2.48 22.58 8.80 80.94
- 3 2.42 22.61 8.93 80.65
Fig. 4. This graph was expressed by normalization factor difference 4 245 22.62 8.85 80.70
between reference data and 29 data. 5 2.45 22.58 8.76 80.91
6 2.47 22.62 8.93 80.95
2) SUV ¢} Count 7 2.46 22.59 8.85 80.82
T =2 7]1= A =
0 PR X) 109 = z}ol7} ol
i/‘” cCase 2 of 1; 2%, Ccase; MH= 1% = 2 2ol 7} ¢ 10 2.40 2253 8.78 80.71
Fig. 5.) T3t Count B] 1 A1} cCase 12} cCase 29| 4=
S?Hr(z 15 ) 301];1"11 O/]J;E_‘ji ]asi j:;se el 1 2.46 22,65 8.90 81.10
= , case = = zJo|7 .
° ’ R 12 247 22.63 8.83 81.12
) ) 13 2.46 22.61 8.85 81.04
Table 2. Case 1 : SUVmax and count between liver and lesion
drawing ROI according to normalization factor 14 2.46 22.67 8.79 81.25
Casel SU\[/malx Count (i(Bq/ml) 15 2.45 22.61 8.90 80.89
NF No. liver lesion liver lesion
1 247 2261 8.80 80.90 16 2.48 22.59 8.83 80.95
2 2.46 22.60 8.78 80.91 17 2.47 22.56 8.85 80.82
3 2.49 22.52 8.80 80.88
4 247 2754 391 80.99 18 2.46 22.61 8.79 81.05
5 245 22.59 8.82 80.80 19 2.46 22.59 8.92 80.90
6 2.49 22.61 8.90 80.91
7 247 2257 387 30.86 20 2.49 22.59 8.90 80.97
8 2.50 22.63 8.92 81.55 21 2.46 22.59 8.88 80.77
9 2.50 22.62 8.93 80.99
10 545 254 381 30.75 22 2.44 22.61 8.83 80.88
11 2.49 22.65 8.86 81.15 23 2.46 22.58 8.84 80.65
12 247 22.65 8.85 81.16
13 .47 2763 2 83 2118 24 2.45 22.59 8.92 80.69
14 2.46 22.69 8.82 81.20 25 2.44 22.60 8.83 80.70
15 2.49 22.59 8.91 80.70
16 248 261 286 20.95 26 2.43 22.61 8.78 80.79
17 2.48 22.57 8.87 80.82 27 2.46 22.53 8.86 80.93
18 2.47 22.63 8.81 81.05
19 547 2759 278 20.90 28 2.46 22.51 8.86 80.97
20 2.49 22.61 8.88 80.97 29 2.48 22.52 8.91 80.93
21 2.47 22.57 8.81 80.77
» 545 7763 280 20.86 30 2.51 22.54 8.77 80.93
23 2.45 22.59 8.86 80.80
24 2.48 22.61 8.86 80.71
25 2.49 22.56 8.81 80.85
26 2.45 22.59 8.81 80.85
27 2.50 22.52 8.78 80.90
28 2.48 22.53 8.80 80.90
29 2.50 22.54 8.80 80.
30 2.48 22.56 8.77 80.93
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Table 4. Case 3 : SUVmax and count between liver and lesion c s
drawing ROl according to normalization factor
Case3 SUV ax Count (kBg/ml)
NF No. Liver Lesion Liver | Lesion el
1 2.43 22.61 8.71 80.94 e )
2 2.46 22.52 8.76 80.91
3 2.40 22.60 8.85 80.69
4 2.46 22.59 891 80.72 -
5 2.46 22.58 8.92 80.88 Protrr o mmmaEERTERRsnanseas
6 249 22.58 8.93 80.90 Fig. 5. This graph was expressed by SUVmax comparison according
7 245 22.61 8.85 80.71 to normalization factor. A: case 1 SUVmax comparison, B: case 2
8 248 22,62 8.92 81.12 SUV comparison, C: case 3 SUV comparison.
9 2.50 22.60 8.91 80.52
10 2.40 22.57 8.81 80.75
11 2.44 22.61 891 81.75 A
12 2.46 22.62 8.86 81.16
13 2.45 22.60 8.91 81.17
14 2.45 22.66 8.81 81.35 e
15 2.44 22.60 8.91 80.95
16 2.46 22.58 8.91 80.96
17 2.45 22.58 8.85 80.98 2%
18 2.44 22.60 8.79 81.52
19 2.46 22.59 8.75 80.95 -
20 2.44 22.60 8.91 80.99 R
21 2.46 22.61 8.91 80.98 B
22 2.42 22.50 8.92 80.96
23 2.41 22.58 8.84 80.96
24 2.47 22.60 8.92 80.96
25 2.46 22.58 8.83 80.85 o N ) )
26 2.48 22.59 8.78 80.81
27 2.46 22.56 8.86 80.95 e
28 2.48 22.60 8.82 80.99
29 2.44 22.59 8.85 80.99
30 2.53 22.56 8.79 80.96 i s e s emnununw o ELaa s w1 e
C 5%
A s
2% +1%

-2%

12 3 4 5 6 7 8 9 10111213 1415 16 17 18 19 20 21 22 23 24 25 26 27 28

-5%
5%
B ’ 1 2 3 45 6 7 8 9 10111213 14151617 18 19 20 21 22 23 24 25 26 271 28

Fig. 6. This graph was expressed by count comparison according
to normalization factor. A: case 1 count comparison, B: case 2
count comparison, C: case 3 count comparison.
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