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Comparison of FDG Uptake with Pathological Parameters in the
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Purpose: Differentiated thyroid cancer (DTC) has variable degree of F-18 FDG avidity. The purpose of this study
was to evaluate the relationship between F-18 FDG uptake and pathological or immunohistochemical features of
DTC. Materials and Methods: DTC patients who underwent both pre-operative F-18 FDG PET/CT scan and
surgery were included in the study. Maximum standardized uptake values (SUVmax} of primary tumor were
calculated. If the primary tumor showed no perceptibly increased F-18 FDG uptake, region of interest was drawn
based on finding of CT portion of the PET/CT images. Pathological and immunohistochemical markers such as
presence of lymph node (LN) metastasis and underlying thyroiditis, tumor size, Ki-67 labeling index, expressions of
EGFR, COX-2, and Galectin-3 were evaluated. Results: Total of 106 patients was included (102 papillary carcinomas,
4 follicular carcinomas). The mean SUVmax of the large tumors (above 1 cm} was significantly higher than the
mean SUVmax of small {equal to or less than 1 ¢cm) ones (78185 vs. 3.613.1, p=0.004). No significant difference
in F-18 FDG uptake was found according to the presence or absence of LN metastasis and underlying thyroiditis,
or the degree of Ki-67 labeling index, expression of EGFR, COX-2 and Galectin-3. Conclusion: In conclusion, the
degree of F-18 FDG uptake in DTC was associated with the size of primary tumor. But there seem to be no
relationship between F-18 FDG uptake of DTC and expression of Ki-67, EGFR, COX-2 and Galectin-3. (Nucl Med
Mol Imaging 2009:43(1):40-47)
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Figure 1. This figure shows difference of SUVmax between small
tumors (<1 cm) and large ones (>1 cm) in the well-differentiated
thyroid cancer.
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Figure 2. A 69-year-old female with papillary carcinoma which
meosured 40 cm underwent pre-operafive PET/CT. The size of
tumor was 4.0 cm. MIP image (A) and axial PET (B) & fused PET/CT
images (D) show infense localized F-18 FDG uptake (SUVmMax:
44.4) in the left thyroid lobe, extending fo suprastemnal notch. In
the comesponding CT image (C), a hypodense maoss with
calcification is noted.
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Figure 3. A 37-year-old male with 0.7 cm sized papillary carcinoma underwent pre-operative PET/CT. In the axial PET/CT images (A, B,
C), mild focal F-18 FDG uptake (SUVmax: 1.8) is noted in the lower portion of right thyroid lobe.

Table 1. The SUVmax of Primary Tumor and Pathological Parameters in the Well-differentiated Thyroid Cancer

Pathological parameters Number (rrslg\o/:ng) p value
LN metastasis l;lgs%ic\ll’rieve ig g?izg 0.866
Extrathyroid extension g‘gs%grge 22 glii; 0.789
2
Underlying thyroiditis ’;‘ggﬁg’e g; iiﬁié’? 0.436

Table 2. The SUVmax of Primary Tumor and Expression of Immunohistochemical Parameters in the Well-differentiated Thyroid Cancer

Immunohistochemical parameters Number (rig\é;ngé) p value
) . <1% 33 58182
Ki-67 index >]%° o8 50451 0.581
Negative 43 59+7.6
COx-2 Postive 62 4.8:50 0.391
Negative 72 53+6.8
EGFR Positive 3 5447 0.906
! Negative 11 3.5+1.6
Galectin-3 Positive 90 4948 0.338
224 &3 (partial volume effect)9] Q3Fe 2 SUVmax”}t A, #H Hole] & gAt FFE WA EHA g,
A ZAHAE 7FeAE AZEE S Atk 1 em o8k Aolg FoFe] A7t WAEd FFE A Aoz A
e £l & PETY A% o] el ofF =¢  zhar,
o] 9}:=4, Dietlein £ PETOE 1 cm 1|whe] 27742] ZAFAYE thard o 2 e Ao v PR £ A
A 9xd Hol F YHE AT £ dvkr dgoy o7 4EA i, v 7:;‘%9} %‘E‘a"‘éﬂ 7é—°r°ﬂ <

Wang V& 1 cm wiwhe) Fd Hole] 79 F-18 FDG 9] AZ&o] 2Jn] QA xjo]
PETOIA thi s 9eAS Helky stk 53] 2 d Aoy g9 thdy §59 w}% SUVmaX e 2po)7}
Aole] F-18 FDG A3 7F ¥4 %o} PETHO 2= =2 o ¢lolch

Aol WS ojFrks By el Atk olsh ol A AZA WMOIE F-18 FDG A7 Z7bekA, 1A
717} %& 3 Aoz} F-18 FIG PETOIA WAHA o= o] Tk o3 guby 2ah4 74Heke] F-18 FDG A
o7} EFOR Q1% £F AFE(motion artifact) MEQ  F Amel AL pIANAE ek AW GAA F-18
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Table 3. The SUVmax of Thyroid Cancer and Pathological Parameters by Size Group

SUVmax

Pathological parameters Number (mean+9D) p value

Tumor size>1 cm

LN metastasis ggsgiﬁrieve ;2 ]ggiézs] 0.217

Extrathyroid extension Ess?‘rg/ive ;g ;gigg 0.990

Multiplicity hegative 0 o 0474

Underlying thyroiditis E‘ggﬁ)g’e 3: 2:‘&3 ] 0311

Tumor size<1 cm

LN metastasis ggg{gﬁe\/e gg ggigz 0.765

Extrathyroid extension Negative o 20e87 0.274

Multiplicity hogative oy S7532 0.398

Underlying thyroiditis nogative 1 RIS 0279

Table 4. The SUVmax of Thyroid Cancer and Expression of Immunohistochemical Parameters by Size Group

Immunohistochemical parameters Number SUVmax p value
(mean+38D)

Tumor size>1 cm

K-67 Index ST « e 0523

cox? Posiee 2 70 059

:

Galectin-3 Posve 3 65:5.9

Tumor size<1 cm

K-67 Index S 72 e 0904

cox2 Posive 3 33017 0335

EGFR Poe 6 3722 0912
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