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FDC Uptake in the Pathologically Proven Papillary Thyroid Cancer

Tae-Sung Kim, MD., Mijin Yun, MD., Arthur Cho, M.D., and Jong-Doo Lee, M.D.
Division of Nuclear Medicine, Department of Diagnostic Radiology, Yonsei University College of Medicine, Seoul, Korea

Purpose: Metastatic thyroid cancers with |-131 uptake have been known to show no increase of FDC uptake
whereas those without I-131 uptake tend to demonstrate increased uptake on PET. In this study, we evaluated the
degree of FDG uptake in primary thyroid cancers of papillary histology before surgery. Material & Methods:
Forty FDG PET studies were performed on the patients who had papillary cancer proven by fine needle aspiration.
The degree of FDG uptake was visually categorized as positive or negative (positive if the tumor showed
discernible FDG; negative if the tumor didnt) and the peak standard uptake value (peak SUV) of the papillary
thyroid cancer (PTC) were compared with the size of PTC. Results: The mean size of 26 PTC with positive FDG
uptake was 19414 cm(0.5~5 cm). In 13 PTC with negative FDG uptake, the mean size of those was 0.5+0.2 cm
0.2~09 cm). All PTC larger than 1cm (2514 cm, 1~5 cm) have positive FDC uptake (peak SUV=64%57, 1.7~
22.7). Among the micropapillary thyroid cancer (microPTC PTC smaller than 1cm), 8 microPTC show positive FDG
uptakelpeak SUV=29413, 1.7~5.5), while 13 microPTC show negative finding(peak SUV=13+£02, 1.1~17). The
size of microPTC with positive FDG uptake is significantly larger than that of microPTC with negative FDG uptake
0.740.1 cm vs 04%0.2 cm, p=0.01). Conclusion: All PTCs larger than Tcm show positive FDG uptake in our
study. In other words, thyroid lesions larger than 1cm with negative FDG uptake are unlikely to be PTC. So far,
only poorly differentiated thyroid cancers are known to show increased FDG uptake. Our results seem to be
contradictory to what is known in the literature. Further study is needed to understand better the significance of
increased FDG uptake in PTC in relation to expression of NIS and GLUT. (Nucl Med Mol Imaging 2007:41(1):22-29)
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Table 1. Histology, Nodule Size, Visual Assessment and Peak Suv Results for 40 Patients Of Thyroid Cancers

Patient no. Sex Age Histology Size PET* peak SUV
1 F 31 Papillary 5.0 + 1.7
2 F 30 Papillary 1.7 + 5.7
3 F 20 Papillary 3.0 + 13.5
4 F 58 Micropapillary 0.5 + 2.6
5 F 39 Micropapillary 0.4 - 1.1
6 F 53 Papillary 1.8 + 6.5
7 F 45 Micropapillary 0.2 - 12
8 F 44 Micropapillary 0.6 - 1.3
9 F 71 Micropapillary 0.7 + 1.8
10 F 32 Papillary 5.0 + 3.7
11 M 24 Papillary 3.0 + 49
12 F 74 Papillary 40 + 22.7
13 F 49 Micropapillary 0.5 - 1.3
14 F 53 Papillary 12 + 1.7
15 F 64 Micropapillary 0.9 - 12
16 M 53 Micropapillary 0.6 + 2.1
17 F 54 Papillary 1.8 + 4.1
18 F 48 Micropapillary 0.6 + 1.7
19 F 15 Papillary 1.0 + 2.4

20 M 53 Papillary 2.5 + 9.1
21 F 49 Micropapillary 0.7 + 2.6
22 F 45 Papillary 1.3 + 6.1
23 F 50 Papillary 14 + 2.3
24 F 37 Micropapillary 0.8 + 2.9
25 F 39 Micropapillary 0.4 - 1.1
26 F 47 Papillary 1.7 + 11.5
27 F 42 Micropapillary 0.9 + 55
28 F 17 Papillary 2.7 + 8.7
29 F 61 Micropapillary 0.5 + 40
30 F 55 Micropapillary 0.5 - 12
31 F 44 Micropapillary 0.8 - 1.3
32 F 43 Micropapillary 0.3 - 1.1
33 F 54 Papillary 5.0 + 42
34 F 32 Papillary 1.1 + 47
35 F 30 Micropapillary 0.5 - 1.6
36 F 30 Papillary 14 + 42
37 F 32 Micropapillary 0.2 - 1.7
38 F 59 Micropapillary 0.2 - 1.1
39 F 46 Micropapillary 0.3 - 1.1
40 F 42 Papillary 2.1 + 5.0

* PET results are classified as positive if FDG uptake in the thyroid nodule is above background activity, or negative.
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Tae-Sung Kim, et al. FDG Uptake in the Pathologically Proven Papillary Thyroid Cancer

Fig 1. A 1.7 cm sized papillary cancer in the left thyroid
gland shows intense FDG uptake (arrow); patient #26
in Table 1.

4 Fig 2. A micropapillary carcinoma shows positive FDG
uptake in left thyroid gland (arrow); patient #21 in
Table 1
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Fig 3. A micropapillary carcinoma with negative FDG
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that of soft fissue around if, ie.,
muscles and bone marrow.; patfient #13 in Table 1
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Table 2. Statistics of Size and Peak SUV of Tumors

Positive FDG uptake

Negative FDG uptake

Equal or larger than Tcm n=19

size 2.5+1.4cm, 1~5cm No case

peak SUV 6.4£5.7, 1.7~22.7

Smaller than 1cm n=8 n=13

size 0.7+0.1cm, 0.5~0.9cm 0.4+0.2cm, 0.2~0.9
peak SUV 29+13, 1.7~55 1.3£02, 1.1~1.7

classified by whether tumor has positive or negative FDG uptake and whether the tumor is smaller than 1cm or not
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Fig. 4. Comparison of the size of the micropapillary thyroid
cancers with and without FDG uptake. The size of micropapillary
thyroid cancers without FDG uptake is significantly larger than
those without FDG uptake (P=0.01).
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Fig. 5. Graph shows the relationship between the nodule sizes
and the peak SUV of the nodules. There is a weak correlation
between cancer nodule size and peak SUV (@: cancer nodule
equal or larger than Tcm, solid line: regression line of the all
thyroid nodule size v.s. peak SUV; Y=1.74+1.60X, r’= 0.26) When
only cancer nodules smaller than Tcm are taken info considera-
fion, there is no significant correlation (O: cancer nodule smaller
than 1cm, dotted line: equol or larger than 1cm nodule size v.s.
peak SUV; Y=4.67+0.72X, r*=0.04)
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