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Abstract Purpose : To evaluate the degree of malignancy of incident thyroid lesion found in 18F-FDG PET/CT
findings and the usefulness of the method suggested in this study, we applicate the Delay Scan Method that
differentiate a false positive benign tumor, inflaimmation and malignancy, as well as make the criteria of SUV.
Materials and Methods : A retrograde study was conducted of 25 patients(l exception) who were admitted in E
hospital to receive 18F-FDG PET/CT examination until Janaary and April of 2008. 18F-FDG PET/CT image
photographing was taken in Biograph-Duo made by SIEMENS, after taking normal 18F-FDG PET/CT
image(lhr) and then lhr later we took the thyroid 1 bed-delayed image for the patients who showed abnormal
thyroid 18F-FDG uptake and above 2.0 SUV for 2 minutes every 1 bed. For the patients who showed
abnormal thyroid uptake and above 2.0 SUV, lhr later, we took a 1 bed-delayed image and then made a
comparative study between measured maxSUV of lhr-abnormal uptake image and that of 2hr-delayed image.
Results : In this 18F-FDG PET/CT study among the patients who showed incidental 18F-FDG thyroidal uptake
the number of thyroid cancer was 5(20.8%), all of then showed benign findings. a comparison of results for
18F-FDG PET/CT. the benign patient measured maxSUV in the PET/CT. image(lhr) mean value 5.06maxSUV
and delay image(2hr) mean value 5.23maxSUV differences of two value is 0.19maxSUV and the malignantlt
patient measured maxSUV in the PET/CT. image(lhr) mean value 9.63maxSUV and delay image(Zhr) mean
value 10.65maxSUV differences of two value is 10.65maxSUV in Thyroid abnormal uptake patients.

Conclusion : in the case of incidental 18F-FDG uptake in thyroid, max SUV of focal thyroid lesion is above
5.0 if 18F-FDG PET/CT examine the delayed images to add, You could see that reasonable diagnostic method
useful. to differentiate whether lesions of malignant
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[Table 1] PET System Specifications

PET Biograph-LSO
Detector material Lutetium
Oxyorthosilicate(LSO)
Crystal dimensions 6.45%6.45%25mm
Crystal per detector block 64
Number of detector block 144

Photomultiplier tubes(PMTs) 4 per block(576 PMTs)

Total number of detectors 9216
Transaxial FOV 585mm
Axial FOV 162mm

Plane spacing 3.375mm

Acguisition mode static, Multibed

Coincidence window 4.5 nsec
Axial resolution(NEMA 2001) 6.5mm
Reconstruction time 2.5min/bed
[Table 2] CT System Specifications
CT Emotion-Duo
Scan mode spiral
CT transverse scan field 50cm
CT slices duo
CT Rotation times 0.8, 1.0, 1.5s
Slice thickness 1-10mm
Tube current 30-240mA

Tube voltages 80, 110, 130kV
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[Fig. 11 (a) The maxSUV 10.24 of diagnosed patient that
Thyroid Malignant in PET/CT image(lhr). (b)
The maxSUV 11.54 of the same patient and
delay image(2hr) (c),(d) PET/CT image 2patient
who diagnosed papillary carcinoma.

[Table 3] Characteristics of patients with thyroid cancer

on PET/CT
Indication
No. Sex Age Pathology for Ll?)cnat n{?és mle:{llljo 4
FDG-PET
| M e papillary o Stomach o tgo g
carcinoma cancer
papillary Rectal .
2 F 46 . L  8.86 Biopsy
carcinoma cancer
3 p 55 [ollieular o Brest o g03 Biopsy
carcinoma cancer
hypoechoic
4 M 39  nodule 1o L 955 somo
Inflammation
(0.52cm)
5 F 41 Cx cancer R 5.06 Clinical
Z1E|AL SUV 2.001/F0]1L /Al ol ddF7t sl 19
¥ 102 Thyroid pathology FDG uptake &2 =
Q1a1, 5188 Hyperfunction Thyroid2 #=X|Qich 18|11
REHE 208 A9 38 SRTHS #Rem B
sHglon 1o 19e I 2 Fom ek A
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[Table 4].
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[Table 4] Characteristics of patients with Thyroid
Benign/Inflammation on PET/CT

[Table 5] Characteristics of patients with thyroid
cancer on PET/CT(lhr maxSUV) and Delay
image(2hr maxSUV)

Indication F/U
Patholog . maxS
No. Sex Age for reading UV meth 1hr 2hr balance
FDG-PET od No. Sex  Age | SUV  maxSUV SUV
1 M 57 Thyroid op state 239 no I M 66 5.74 5.97 0.23
cancer 2 F 46 8.86 9.01 0.15
2 F &7 Brest  Hyperfunct -\, C‘“I" 3 F 55 18.93 21.19 226
cancer fon ca 4 M 39 9.55 10.36 0.85
3 F 37 Thyroid op state  3.41 no 5 F 41 5.06 6.71 1.65
cancer o MEAN 9.63 10.65 1.02
4 F 51 no  Hyperfunct oo Clini SD 5.55 6.15 092
ion cal
5 F 73 ovary pathology 5.60 no
cancer A7) soldolv S 5 T A o)A
Thyroid - _ -
6 M 4l cancer  OP State 299 no FE D= 1999 1A 212 e 2445
SUV)ZE2 W E2 1AMl PF-FDGHEE
7 M 55 Lung pathology 3.46  nol ﬁ]T( Vo e kel =
cancer oo AH B 5.06maxSUVoIQaL, 2A17F gk
T’ rtunct - -
8 F 32 vy YR 820 o 523maxSUVSITh 24 = zbo] 2o] 0.19maxSUV
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9 F 57 fongue - thology 202 no I3AEH ]
cancer
ovary cystic Clini
10 F 55 cancer lesion 4.23 cal [Table 6] Characteristics of patients with Thyroid
0 E o5 Inflamma Hyperfunct e Biops Benign/Inflammation on PET/CT(1hr
tion no ion - y maxSUV) and Delay image(2hr maxSUV).
B
2 F 55 Ca;isetr pathology 389 no o so A Th 2hr balance
Colon O S A axSUV maxSUV SUV
13 M 73 cancer pathology 3.15 no 1 M 57 2.39 222 -0.17
- 2 F 67 14.14 14.77 0.63
Brest Hyperfunct Clini
14 F 56 P 8.46 3 F 37 341 423 0.82
cancer ion cal
S B abnormal . 4 F 51 3.83 433 0.5
15 g 71 Inflamma es & 513 Biops 5 F 73 5.60 6.05 0.45
tion cancer L athology y 6 M 41 2.99 2.71 -0.28
6 M s Rectal ol 208 7 M 55 3.46 4.03 0.57
cancer ~ Pathology 2. no 8 F 32 8.20 8.31 0.11
Cervix 9 F 57 2.02 2.16 014
17 F 54 thol 2.81
5 cancer ~ PATOOBY no 10 F 55 423 4.18 -0.05
Colon Clini 11 F 52 4.47 5.22 0.75
18 F 63 cancer  PRthology  S0L 2 F 5 3.89 433 0.44
Lung Clini 13 M 73 3.15 3.59 0.44
1 F 5 cancer  PAtology 1004~ ) 4 F 56 8.46 8.80 0.34
15 F 71 5.13 4.89 -0.24
" o 16 M 56 2.98 3.02 0.04
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S Aoz 1A 7FGANE] maxSUVZETF 2A]17F R A GAF 18 F 63 5.01 4.10 -0.91
maxSUVZLe] 212 thea} o] Aals] Htck 19 F 59 10.04 10 -0.04
MEAN 5.06 5.25 0.19
FAZATS [SIe) ™ Al7FedAlal 2 A)7F oJAb
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[Fig. 2] The maxSUV change curve for time of Thyroid

Malignant It is the maxSUV change curve of
PET/CT image(lhr) and Delay image(2hr) in
diagnosed patient that Thyroid incidentaloma in
Thyroid abnormal uptake patients.
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maxSUVv
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[Fig. 3] The maxSUV change curve for time of Thyroid
Benign/Inflammation
It is the maxSUV change curve of PET/CT
image(lhr) and Delay image(2hr) in diagnosed
patient that Benign/Inflammation in Thyroid
abnormal uptake patients.
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4] A comparison of results for 8FE_FDG PET/CT. It
is a time-change curve of measured maxSUV in
the PET/CT image(lhr) and delay image(2hr)
mean value of Malignant and Benign patient in
Thyroid abnormal uptake patients.
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