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The Preoperative Diagnosis of Thyroid Cancer in "®F-FDG
PET/CT Dual Time Imaging of SUV and Evaluation of
Radioactivity Measurement
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Purpose : This study is designed to compare two parameters reflecting "F-FDG uptake, SUV and radioactivity,
for diagnosis of thyroid cancer in dual time "F.FDG PET/CT imaging and to find which parameter is more
useful to decide whether the tumor is malignant or not. Materials and Methods : We performed retrospective
study for 40 patients. All patients are diagnosed as primary thyroid cancer and examined "®F_FDG PET/CT. First,
we got the dispersion of scattering beam of neck and lung apex to set a background and compared each
dispersion, mean value, standard deviation of maxSUV and radioactivity. Also, mean maxSUV, AmaxSUV, A
maxBg/ml(%) and radioactivity between groups according to lesion's size based on biopsy are compared with
independent-sample #-test. Results : the values that were from maxSUV and radioactivity measurement
technique were compensated and calculated to practical values for mean comparison and patients were divided
to two groups based on tumor size, Groupl (size<1 cm, n=21), Group2 (size>1 cm, n=19) for accurate
comparison. In Groupl, maxSUV (semi-quantitative analysis) was increased from 5.64+5.85 (1.89~17.84) at
first image to 5.90+5.01 (1.95~18.22) at second image and radioactivity (Bq/ml) (quantitative analysis) showed
similar increase from 5.9346.38 (2.50~16.75) at first image to 6.01£5.25 (2.66~16.58) at second image. In
Group2, TFmaxSUV was 10.54+14.36 (2.54~33.89) in true first image, TSmaxSUV was 9.85+12.88
(2.62~26.20) in true second image separately. The maxSUV showed a significant difference in the mean
comparison between the two groups (p=0.035) But, mean radioactivity (Bg/ml) was 5.93+6.38 (4.81~40.99) in
true first image, 6.014+5.25 (4.51~36.93) in true second image and didn't show a significant difference
statistically (p=0.126) Conclusion : In diagnosis of thyroid tumor, SUV and radioactivity depending on "F-FDG
uptake showed high similarity with coefficient of determination (R2=0.939) and malignant evaluation results
using dual time also showed similar aspect. Radioactivity for evaluation of malignant tumor didn't show better
specificity or sensitivity than maxSUV. (Korean J Nucl Med Technol 2012;16(2):99-105)
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Table 1. Patients Characteristics

o] AL AL o]FA7F *F-FDG PET/CT 9Atoll A 7+
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1. oo 2 el =1
20094 195] 20109 39714 Edjabgel iistod 7ﬂw
Ao] gutero g BFFDG PET/CTE A|ld¥st 312} 407
dom $5F4 EA4S AASHItE 20 25 —ﬂr—uTEOl’
A&l A < (ultrasound-guided fine needle aspiration bi-
opsy)= £l T o2 28 ATke. & g 7 W)
g H’c‘?}ml ©]% Az "F-FDG PET/CTE A9 il 4
follA ZdAdste] gele eaS i

BEHA
oz stk 44 ; X Hgaﬂ ARV BIHBRE
J =z %S

e e o

o = s 292 A o o ‘oiF 5854102 keol
Bt 72.3£16.5 kg= YERTH

Jo At 5 v 3 2AHAMEY 3878 AT
(papillary thyroid carcinoma)@kA}o|il 2752 FAFAI o] 3 QF
(follicular thyroid carcinoma)o| 3l o] F7|= A=0] 3
715 HEPLE STk I4F 12 1.0 em o[5He] $AER o
A= 0.66£0.19 (n=17)31, WAR= 0.78+0.26 (n=4)= 317 7
0682021 (n=21)0]2t}. 12 28 oIz} 1.65:0.84 (n=15)

Rl 262293 (n=4)Z 3] B 1.85+1.46 (n=19)0]]
t} (Table 1).

Female Male Total
Number of patients 32 8 40
Age (years) 45£11.6 (26~70) 48.8+11.1 (36~65) 45.8+11.5 (26~70)
Blood Sugar Test 105.6+10.4 122.6+52 109.1+24.8
Weight 58.5+10.2 72.3£16.5 61.3+12.8
Nodules” size (major axis:cm) 1.1£0.77 1.88+2.52 1.24£1.19 (0.3~7.0)

Group 1=size<1 cm (n)
Group 2=size>1 cm (n)

0.6620.19 (n=17)
1.65+0.84 (n=15)

0.78+0.26 (n=4)
2.6+2.93 (n=4)

0.68+0.21 (n=21)
1.85+1.46 (n=19)

:}(Thyroid cancer, n=40); papillary thyroid carcinoma (n=38), follicular thyroid carcinoma (n=2).
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Fig. 1. (A) background of the
two parts of selected images
(B) background image of the
ROI (C) The primary lesion in
1hr of first time point PET/CT
image (D) The primary lesion
in 1hr of second time point
PET/CT image.

Fig. 2. Scattergrams with linear
regression show the compar-
ison between maxSUV and
case of neck background (A)
and the lung background (B).
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Aoz FGrlsh= PR YA T E(Bg/ml)HelF BA4

OF
N

b= ofeff Table 33} Atk

4, maxSUVEL PAs s=4E EA 37(0) w2t Bl
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FAANTS maxSUV) Hot maxSUV+= Z+2) 5.64+5.85 (1.98~
17. 84)1—} 5.9045.01 (1.95~18.22)0]0 31 115 20 4= A2 Y

FAAHTF maxSUV)1} A1 Z0|2FGANTS maxSUV) Ho-
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T ok ST WA F=(Bg/ml) HlwoAE I 1
o AHARGAHTE Bo/ml)} Lol 3}EAHTS Be/ml)
Hat Bg/mle= Z2ZF 5934638 (2.50~16.75)3  6.01+5.25
(2.66~16.58)01 3L 15 2004 AEUAFHTF Bg/ml)x}
A OJRFGANTS Bg/ml) Hut Bg/ml= 22} 5.93+6.38 (4.81~
40.99)7} 9.85+12.88(4.51~36.93)0] QITHTable 4).

Table 2. Comparisons of parameters (SUV) between Thyroid nodule and background to nodule size

Parameters Thyroid nodule Lung background
Total (n=40) n=40 n=40

F maxSUV? 5.65+7.95 0.68+0.15

S maxSUV” 6.09+8.30 0.7420.23
Group 1=size < 1 cm (n=21) n=21 n=21

F maxSUV 2.69+1.49 0.64+0.13

S maxSUV 3.01+1.48 0.66+0.15
Group 2=size > 1 cm (n=19) n=19 n=19

F maxSUV 8.93+10.63 0.72+0.17

S maxSUV 9.50+11.11 0.83+0.27

YMaximum SUV of the first time point scan (60 min); ”Maximum SUV of the second time point scan (70 min~120 min).

Table 3. Comparisons of parameters (Bg/ml) between Thyroid nodule and background to nodule size

Parameters Thyroid nodule Lung background
Total(n=40) n=40 n=40

F Bq/mla) 29749.28+37273.15 3216.30+688.59
S Bq/mlb) 26535.23+31961.49 2867.93+684.22
Group 1=size < 1 cm (n=21) n=21 n=21

F Bg/ml 19929.67+16049.29 3062.24+679.98
S Bg/ml 17580.52+12120.65 2576.53+551.15
Group 2=size > 1 cm (n=19) n=19 n=19

F Bg/ml 40602.53+49870.75 3386.58+674.76
S Bg/ml 36432.53+43048.19 3190.00+684.30

“Bq/ml of the first time point scan; "Bq/ml of the second time point scan.
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Fig. 3. Scattergrams with linear regression show the comparison
between maxSUV and Bg/mL. Coefficient of determination
(R?=0.939, Pearson correlation=0.969, p-value= 0.000).

Table 4. Comparisons of parameters (SUV) between Thyroid nodule and background to nodule size

Parameters

Group 1 size < 1 cm (n=21) Group 2 size > 1 cm (n=19) p-value
Total (n=40)
TF maxSUV” 5.64+5.85 10.54+14.36 0.035
TS maxSUV” 5.90+5.01 9.85+12.88 0.035
AmaxSUV (%)C) 16.35+31.42% -2.30+20.10% 0.035
TF Bq/ml¥ 5.93+6.38 10.51£14.37 0.126
TS Bq/ml? 6.01%5.25 9.88+12.81 0.126
A Bg/ml (%)f) 15.24+32.66% 0.79+22.79% 0.126

YF maxSUV-B maxSUV; ”’S maxSUV-B maxSUV; ? AmaxSUV (%) = Lomax SOV ThnarSUV., 4, d)(F Bg/ml-B Bq/ml)/B Bq/ml; s

TFmax SUV

Bq/ml-B Bq/ml)/B Bq/ml; "AmaxBq/ml (%) = L5 e s B0,
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