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The Availability of Positron Emission Tomography for Diagnosis of Thyroid Nodule

Su Yeoun Seo, Jihoon Kim, June Young Kim, Young Taeg Koh, Chang Gyoo Byun, Byung Chan Lee and Min Young
Koo

Department of Surgery, National Police Hospital, Seoul, Korea

Purpose: Whole body Positron Emission Tomography (PET) was used to evaluate the existence of cancer cells. However,
PET had limitations in identifying thyroid cancer cells because of their slow progression, and evidence regarding its accuracy
in finding thyroid cancer cells is insufficient. Therefore, we investigated the usefulness of PET for evaluation of patients
with thyroid nodules by studying the relationships between PET and thyroid ultrasonography. Methods: We evaluated 4,627
patients who had undergone PET from January 2007 to October 2011 and selected 370 patients who had undergone thyroid
ultrasonography. We compared and analyzed the amount of thyroid SUVmax of PET, the pattern of glucose uptake, and
findings of thyroid ultrasonography based on their size, shape, location, and FNAC. Results: Of 370 patients, 197 (53.2%)
subjects were found to have thyroid nodules, and 211 (57.0%) subjects had higher sugar metabolism, regardless of having
thyroid nodules. No statistical correlations were observed among nodule size, nodule location,and higher sugar metabolism,
however, noticeable relationships were observed between the shape of the cells on thyroid ultrasonography and FDG uptake
of PET. In cases of papillary thyroid cancer, there was higher FDG uptake, compared to benign lesions in particular, SUVmax
of the papillary thyroid cancer showed a significantly elevated level of FDG uptake. Conclusion: Despite its limited usefulness
in identifying the characteristics of thyroid nodules being benign or malignant, PET is appropriate for evaluation of the malig-
nancy of thyroid cells.
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Table 1. Classification and statistical measure according to the
analysis of the results

PTC Benign
PET (+) 26 185
PET (—) 11 148

Sensitivity 70.27%, Specificity 44.44%, Negative predictive value
93%, False-positive rate 9.6%. PTC = papillary thyroid cancer;
PET = positron emission tomography.
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Population
370
|
[ |
PET (+): 211 PET (-): 159
Nodule: 149 No-nodule: 62 Nodule: 48 No-nodule: 111
[ : I | [ : I |
PTC: 26 Benign: 32 Non FNAC: 91 PTC: 11 Benign: 37 Non FNAC: 0

PTC (papillary thyroids cancer), PET (positron emission tomography),

FNAC (find needle aspiration cytology)

Table 2. Maximum standard uptake value of thyroid nodule
(n=39)

Maximum standard uptake value

4.6113.64
7.43+4.97

Benign lesion (n=17)
Papillary thyroids cancer (n=22)

P value = 0.021, independent Student’s t test.

Of

Helflon, o]& SAIF o E {23t
value: 0.021, Table 2).
EAA 0 & SUVmax

A3 2 Jehelehe

2]

Aelzk(cut off value)?] AAS &

Aol Fou} £ AToIAE Ao 4 RS
Qe Aukte AL Eoigieh

o] ulol] 7HAA AA 9] F7]9} SUVmaxS A3 A]7} 9l

91-9”1, A ZAA ] f1X]ell w2 ENAC 23} 3 gt
A wgE ABRATE YIS ch(Table 3).

] aj_]_ o] o u;]
= 9 2359
CT Bl A $-ads] WA= u“o“* 7”*4 o}
A HIEE BE 4~5%2 HEisla 9low (12-14)

9] ZH&ASHE dIF7t Fol z27] W 1l X84 A7 *“}—
o] 7}l ol ZHAA AR A ARE Al Rkl
AL W Ferhs)

Chen 5(16)< 4,803 2]
AollA 6078 (1.2%)] 284
ok o] & Fa4H A
F 14~47%7 A =A] B
(74%) 2 253} 744
s} v w3tol = wl$-

S8 3k AR X\lﬁ' PET

o
rigt
z
miy
frhi"‘
_utlﬂ_)’,
ﬂllooi,
¢
FL*U
= M om
ok H

o
ofN Ho fl 2 I 32 o2

ﬂapwz] o
%ol A WA ghe

B Fet. o] 5(17)
TS &3t FollA] 1,327

L
a4

i

o rlo ¢

Fig. 1. Enrollment and study design
of population.

Table 3. The result of fine needle aspiration cytology and
18F-fluorodeoxyglucose (FDG) uptake regard of thyroid
nodule site

Benign* PTC FDG-positive FDG-negative
(n=69) (n=37) (n=101) (n=156)
Right 18 12 42 29
Left 8 12 16 18
Both 43 9 41 46
Isthmus 0 4 2 63

*Benign lesion: adenomatous hyperplasia, nodular hyperplasia,
cystic goiter, Hurthle cell change, degenerating nodule. PTC =
papillary thyroids cancer; PET = positron emission tomography.
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