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Diagnostic Value of SUV in 18F-FDG PET/CT for Papillary
Thyroid Cancer
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Background and Objectives: PET/CT is widely used to determine whether metastasis or recurrence will occur
following inifial treatment of thyroid cancer. However, there are not much research on diagnostic usefulness
of preoperative PET/CT imaging for papillary thyroid cancer (PTC). We analyzed the correlation between the
preoperative maximum standard uptake value (SUVmax) of PET/CT and prognostic factors of PTC to evaluate
the diagnostic usefulness of PET/CT. Materials and Methods: Of the 133 patients who underwent surgery for
PTC, 88 patients who had an increased uptake in thyroid mass in preoperative PET/CT were enrolled. They were
divided into two groups according to B-RAF gene mutation, extrathyroidal extension (ETE), lymph node
metastasis, and recurrence. The average of the SUVmax for each group was analyzed through multiple
regression analysis. Correlation analysis were performed on changes in SUVmax according to the size of the
thyroid tumor. Statistical analysis was performed to determine whether there were stage differences between
the 47 patients who had no increased uptake in PET/CT and the others who had. Results: There were no
statistical correlation between recurrence, the presence of central/lateral lymph node metastasis, ETE, stage
and the SUVmax in PET/CT (p=0.513, p=0.8, p=0.73, p=0.01, p=0.9). There were statistical correlations between
the size of tumor (p=0.001), the presence of the B-RAF mutation (p=0.024) and SUVmax. Statistical correlations
between the presence of the hypermetabolic uptake and high stage were found by the chi-square test
(p=0.012). Conclusion: The size of tumor, B-RAF are major factors in determining prognosis of PTC. There is a
possibility that there is a correlation between preoperative SUVmax and prognosis of PTC.
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Fig. 1. Positron emission tomography/computed tomography (PET/CT) images of a patient with papillary thyroid cancer.
(A) A typical Torso 18F-fluorodeoxy-glucose (FDG)-PET image of a patient with papillary thyroid cancer. (B) A
62-year-old woman with Left papillary thyroid cancer. 18F-FDG-PET/CT image clearly shows an increased focal
18F-FDG accumulation (SUVmax=16.86) in the tumor (arrow).
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Table 1. Characteristics of patients

Characteristics Number
Gender

Male 20

Female 68
Lobectomy 7

CCND (+) 2

CCND (-) 5
Total thyroidectomy 81

CCND (+) 65

CCND (=) 16
MRND

Done 20

Not done 68

CCND: central compartment neck dissection, MRND:
modified radical neck dissection

a’: decay-corrected amount of injected radiolabeled
FDG [kBq]
W: weight of the patient [g]
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Fig. 2. SUVmax according to tumor size of papillary thyroid
cancer.
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Table 2. SUVmax according to characteristics and factors for PTC

Characteristics Number Mean SUVmax B beta p-value
b-RAF 2.922 0.238 0.024
Mutant type 46 7.72
Wild type 17 3.90
Extrathyroidal extension 2.438 0.192 0.100
+ 55 7.18
- 33 5.34
LN meta (central) 0.353 0.028 0.802
+ 36 7.88
- 38 6.22
LN meta (lateral) 0.586 0.038 0.736
+ 18 7.34
- 3 2.16
Tumor Size 6.49 0.253 0.383 0.001
Recurrence -1.780 -0.067 0.513
+ 5 7.30
- 83 6.44

F=6.201, p=0.000, R*=0.21.

Two groups were set according to the presence or absence of each item. We reviewed through multiple regression
analysis using the average of the maximum standard ingestion coefficients of the two groups.
B-RAF: B-type RAF kinase, ETE: extrathyroidal extension, LN: lymph node, PTC: papillary thyroid cancer, SUVmax: the

maximum standardized uptake value

Table 3. SUVmax according to PTC stage (AJCC 8th)

Mean

Stage Number SUVmax F p-value
0.122 0.903

| 43 6.32

Il 42 5.89

1 1 10.62

WY 2 9.58

Table 4. 18F-FDG uptake according to PTC stage (AJCC
8th)

18F-FDG uptake

Stage Chi-square p-value
+ —

6.32 0.012
| 46 35
Il 42 12

As a result of comparing the average SUV value for each
stage, the SUV value for each stage is not statistically
different, so the SUV value for each stage is not relevant.
ANOVA test was performed.

e T HYHAN A A 9] o9l 29 (extra-thyroidal
extension)®| Y= A0 =2 AIpr} Uyt AL 94 bl
Aol = eAtel Ao BEHFHOHAIS] Bt 718
2 39 Fgol g ke B A BEAHIAS
@9 T Egrouk EAA folde gisict
(p=0.100). THA}E 88T & 432 AJCC 8T 7|&Fo =&
WARFEE 71 17190 sigstalal, 4270] 27], 1
wo] 371, 2%0] 47]of afrsioich. Wole} o) A
AR 2719 SAH AEAALS fTHp=0.903)
(Table 3).
Ao A= 18F-FDG2| tiAl Al
ﬁ}x} 47793} AL FRo] Tk 3ix} 88 9] H7]
w3 Bl Ak go] gl 7 4

o]

ke
2
o e

7Y & 43180

P}

40 Iut J Thyroidol, Vol. 13, No. 1, 2020

Stage and 18F-FDG uptake are statistically significantly
related to the existence of uptake by stage 1 and stage?2.
Chi-square test was performed.

*p<0.05.
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Fig. 3. ROC curves of ETE and SUVmax. The ROC curves
of ETE and SUVmax were analyzed, AUC=0.576, and were
not statistically significant (p=0.118). The cut-off value
was 4.52, and it can be predicted that there is ETE when
it is 4.52 or more. ETE: Extrathyroidal extension, SUVmax:
the maximum standardized uptake value
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