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Clinical manifestation of silent thyroid disease
identified by PET-CT

20109 28 256&

THOEtD (et



&l

ol

o0
K

=

o]
il
H

R0
2

oF
ol

Xl
ol
or

o
O
H

2009 10

w s &

ol

g
K

E)

ol

& Al o



ol

00

-t

20

nd

S
E

E
ol

el
Kd

-t

KO
OF
oF

ol

&l

ol

S
E

=
ol
g
K4
o

ol

&l
Kd

or

2009 112

D st

ol

g
K



ABSTRACT
. NE

1l
10

ol

.

<0

-t

<0

&l

i)l

-t

10

&l

1.2

oK

I

SUVmax 22l XtOl

C. JIEt

Kl
_uu_

V.

11

13

Y
0K
_uu_
K0




Table 1

FH
Jjo




Figure 1

Figure 2

Figure 3

Figure 4

Figure 5

Figure 6

H1
Ji0

Vi



ABSTRACT

Clinical manifestation of silent thyroid disease
identified by PET-CT

Shin Ji—Hae
Advisor : Prof. Bae Hak-Yeon M.D. Ph.D
Depar tment of Medicine,

Graduate School of Chosun University

Background : Significant uptake of the thyroid is often identified as an
incidental finding on whole—body F18-fluorodeoxyglucose positron emission
tomography (FOG-PET) for non—thyroid disease. Sometimes, it is a dilemma to
interpret clinical significance of thyroid uptake and give adequate
recommendation for further evaluation. Focal uptake of the thyroid on
FOG-PET is defined as an incidentaloma, which is more clinically significant
owing to its high risk of malignancy ranging 25-50%. Therefore, the authors
here intended to describe clinical significance of different types of
thyroid uptake on PET-CT (computed tomography) imaging. We also performed a
prospective study of our institutional experience of thyroid FDG-PET
incidentaloma, and evaluated the prevalence of thyroid incidentaloma, the

risk of malignancy in focal thyroid PET incidentaloma and its association



with the maximum standard uptake values (SUVmax).

Method : A total of 3012 subjects underwent whole-body PET at Chosun
University Hospital from June, 1st 2006 to June, 30st 2009. 235 patients (81
males and 154 females) with abnormal thyroid uptake in FOG-PET were analyzed
prospectively by being followed up by the endocrinology department of Chosun

University Hospital.

Result : Out of the 235 patients diagnosed with abnormal thyroid uptake in
FDG-PET, focal uptake was found in 137 patients and diffuse uptake in 98
patients. The prevalence of disease associated with focal uptake was benign
nodule(81.02%) followed by thyroid cancer(16.05%), thyroiditis(2.18%) and
normal variant(0.75%) in descending order. On the other hand, the prevalence
of disease associated with diffuse uptake was thyroiditis with the highest
incidence of 76.5% followed by normal wvariant(13.3%) and benign
nodule(10.2%). The incidence of thyroid incidentalomas was 4.74% in all the
population that underwent PET, 60.85% in our study subjects (which
identified abnormal PET uptake) and 97.08% in the focal uptake group. The
prevalence of thyroid cancer among incidentalomas was 15.38% and 0.73%
within all the population that underwent PET. The mean SUVmax of malignant
thyroid lesion was significantly higher than that of  benign

lesions(p=0.001).

Conclusion : In general, diffuse uptake of the thyroid glands on FDG-PET is
considered to be benign and very likely secondary to thyroiditis and/or
hypothyroidism; a further correlation or investigation of the thyroid
function and/or ultrasound is helpful. Focal uptake of the thyroid on

FOG-PET is defined as an incidentaloma, which is more clinically significant



owing to its high risk of malignancy. Although SUVmax and corresponding CT
finding may help to differentiate benign from malignant lesion, a confirmed

cytological diagnosis is often advised and very important for patient's
prognosis.

Key word : PET-CT, Thyroid, Incidentaloma, Thyroiditis
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Table 1. Summary of the thyroid disease identified as an incidental finding

on FDG-PET for non—-thyroid disease.

FB&;EGET Diagnosis Final diagnosis n (%) Accurrgflation

Focal uptake 137 (58.29)

Nodule benign 111 (81.02) 81.02

malignancy 22 (16.05) 97.07

Thyroiditis  Unknown thyroiditis 3 (2.18) 99.25

Normal 1 (0.75) 100.0

Total 137 (100) 100%
Diffuse uptake 98 (41.71)

Thyroiditis  Hashimoto 45 (45.91) 45.91

Graves' Ds 4 (4.11) 50.02

Other thyroid function abnormality 13 (13.26) 63.28

Unknown thyroiditis 13 (13.26) 76.54

Nodule benign 10 (10.2) 86.74

Normal 13 (13.26) 100

Total 98 (100) 100%




Figure 1. Comparison of means with SD of SUVmax between malignant and benign

lesions of focal thyroid FOG-PET incidentaloma. Mean SUVmax is significantly

higher in malignant lesions(p=0.01).

(P=0.01)
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Figure 2. a Chart of showing each cancer size and SUVmax of 22 thyroid
cancer patient. There was no connection between cancer size and SUVmax in
continuity(p=0.195). b Thyroid cancer devided into small tumors(=1cm) and
large ones(>1cm). This figure shows difference of highest SUVmax. But there
was no statistically significant difference in the SUVmax between these two

groups(p=0.27).
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Figure 3. FDG-PET coronal scan (a) and transaxial PET-CT (b) of a
54-year-old man demonstrate a lesion with focal increased FDG uptake (SUVmax
=13.3) and 0.8cm sized nodule (arrow) in the right thyroid gland. Subsequent

FNA suggested adenoma.




Figure 4. FDG-PET coronal scan (a) and transaxial PET-CT (b) of a
66-year-old female undergoing cancer screening demonstrated a lesion with
increased FOG uptake (SUVmax =18.9 in right, 4.4 in Left) and 1.25cm sized
nodule in the right thyroid gland. Papillary thyroid carcinoma was confirmed

by FNA.




Figure 5. FDG-PET coronal scan (a) and transaxial PET-CT (b) of a

47-year-old man. There is diffuse and homogeneous uptake (SUVmax =9) in the
enlarged thyroid gland bilaterally. The patient was finally diagnosed with

Hashimoto's thyroiditis and hypothyroidism.




Figure 6. Image of normal variant. a Maximum intensity projection image of
whole body FDG-PET. There is minimal uptake in the thyroid bed. b Transaxial
PET-CT image of thyroid. The uptake is faint in the normal thyroid gland.
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