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Abstract

A 48-year-old man with an intermittent fever of 39.0°C for more than three weeks underwent computed to-
mography (CT) and blood testing, which revealed no clues. Antibiotics were administered, but his condi-
tion did not improve. Fluorine-18-fluorodeoxyglucose positron emission tomography/computed tomo-
graphy ("°F-FDG PET/CT) showed right-lobe-dominant diffuse thyroid uptake. On technetium-99m (*"Tc)-
pertechnetate scintigraphy, the thyroid gland could not be visualized, and he was diagnosed with subacute
thyroiditis (SAT). When asymmetric "°F-FDG diffuse thyroid uptake on PET/CT is observed in a patient with a
fever of unknown origin (FUO), SAT may need to be considered.
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Introduction

ubacute thyroiditis (SAT) is a relatively common disease, and one of the causes of a

fever of unknown origin (FUO) [1]. Subacute thyroiditis is associated with transient

inflammation and damage to the thyroid, characterized by a painful toxic goiter
with systemicinflammation [2]. Image findings of sonography and iodine-123 (') ortech-
netium-99m pertechnetate (*"Tc-pertechnatate) scintigraphy are well known. However,
to our knowledge, *F-FDG PET/CT findings for SAT are very few. We describe a case of SAT
with right-dominant diffuse thyroid uptake on *F-FDG PET/CT.

Case presentation

A 48-year-old man experienced an intermittent fever of 39.0°C and nightly sweats for
more than 3 weeks and was losing weight. He received antibiotics at a local hospital, but
his condition did notimprove. He also underwent computed tomography (CT) and blo-
od test, but these yielded no clues. He was referred to our institution to further examine
the FUO through PET scanning. A Discovery PET/CT 710 system (GE Healthcare, Milwa-
ukee, WI, USA) was used for the data acquisition. The patient fasted for 4h. He was admi-
nistered a median bolus of 175.6MBq of "*F-FDG via the antecubital vein, and he rested
quietly for approx. 60 min after the injection. The PET emission scan was acquired with a
time of 2min per cradle position using a three-dimensional acquisition mode. The ima-
ges were reconstructed using Bayesian penalized likelihood reconstruction algorithm
(Q.clear). Fluorine-18-FDG PET/CT demonstrated diffuse, right-lobe-dominant uptake
with thyroid swelling (Figure1). In an examination by our endocrinologist, palpation de-
monstrated thyroid induration, swelling, and pain in the right lobe. His laboratory data
showed an increased level of white blood cells (WBC; 10800/uL; normal range 4000-
8000), C-reactive protein (CRP; 3.71mg/dL; normal range <0.3), free triiodothyronine
(FT3; 4.7pg/mL; normal range2.0-4.9), free thyroxine (FT4; 2.4ng/dL; normal range 0.9-
1.8), thyroglobulin (416.8ng/mL; normal range 5-30) and decreased level of thyroid-
stimulating hormone (TSH; <0.01plU/mL; normal range, 0.34-3.5). His anti-thyroid-sti-
mulating hormone receptor antibody (TRAb), antithyroglobulin antibody (TgAb) and
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anti-TPO antibody (TPO-Ab) were within normal range.  (Figure 3). At 1 week from diagnosis, his fever and left neck
Technetium-99m-pertechnatate scintigraphy showed very  pain were improved with anti-inflammatory medication, and
slight diffuse thyroid uptake, suggesting SAT based on his  his laboratory data also showed decreased levels of WBC
physical and laboratory data (Figure 2). Ultrasonography (US) (7700uL), CRP (1.148mg/dL), FT3 (3.2pg/mL), and FT4 (1.5
showed thyroid gland swelling and an ill-defined margina-  ng/dL).

ted hypoechogenic area (HEA) in the bilateral thyroid glands

Figure 1. A 48-year-old man underwent "F-FDG-PET/CT to examine the cause of FUO. Imaging demonstrated right-lobe-dominant asymmetric diffuse uptake and an en-
larged thyroid gland (white arrows). The maximum standardized uptake value (SUVmax) of the right lobe of the thyroid gland was 11.2, and that of left lobe was
3.8.a:Maximum-intensity projectionimage, b: coronal image, c: axialimage.

Figure 2. Technetium-99m pertechnetate scintigraphy was done to evaluate the hyperthyroidism six days after “F-FDG PET/CT. Both thyroid lobes were hardly visible, sug-
gesting subacute thyroiditis.
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Figure 3. The patient underwent ultrasonography to evaluate subacute thyroiditis. Ultrasonography showed predominantly right-lobe swelling and an ill-defined margi-
nated hypoechogenicarea (right lobe: 24x25x57mm, left lobe: 161334 mm on both lobes). There was no cystic degeneration or calcification in bilateral thyroid lobes.

Discussion

Subacute thyroiditis is a destructive thyroiditis that often oc-
curs in middle-aged women. Its typical course is characte-
rized by transient hyperthyroidism at the initial phase, fol-
lowed by transient or permanent hypothyroidism. The cause
of SAT may be an upper respiratory tract infection [2, 3]. The
clinical signs and symptoms are anterior neck pain, nodular
goiter, chills, remittent fever, weight loss, general malaise, and
migration of the thyroid pain to the contralateral side of the
lesion. The diagnosis of SAT is based on clinical features of
swelling with pain and tenderness in the thyroid gland, labo-
ratory findings of elevated CRP and/or erythrocyte sedimen-
tation rate (ESR) as well as free T4, decreased serum TSH (<
0.1pU/mL), and a HEA at the painful portion of the thyroid
gland by US [2, 3]. Less typically, as in our case, fever can be the
prominent inaugural symptom [4, 5]. To our knowledge, se-
ven prior cases of SAT-related "“F-FDG PET/CT have been re-
ported and are summarized together with our case in Table 1
[1,4,6-10].In the existing literature, five of the 7 cases showed
right-dominant diffuse uptake [4, 6-8,10], and another two
cases showed symmetric diffuse uptake [1, 9]. Notable US
features in painful SAT typically show one or both thyroid
lobes, either heterogeneously diffuse or a focally ill-defined
HEA without blood flow; in fact, US has been reported to
show unilateral thyroid involvement in 23/27 (85%) patients
[11]. Nishihara et al. (2008) reported that 68.2% of patients
(581/852 patients) developed unilateral neck pain at the
onset of painful SAT, and a unilateral HEA was found in the
thyroid in 19/42 (45.2%) patients within 7 days and in 69/282
(24.5%) within 30+5days from onset. In that study, patients
with unilateral HEA had it more frequently in the right than
the left lobe. Technetium-99m-pertechnatate scintigraphy of

SAT may demonstrate markedly reduced uptake in the entire
thyroid gland in the acute phase [2]. A mismatch finding bet-
ween "“F-FDG PET/CT and “"Tc-pertechnatate scintigraphy
has been observed, and "F-FDG thyroid uptake can be said to
reflect inflammatory activity [1, 4, 7]. Cytopathologically, SAT
may show a severely inflamed area, with non-caseating gra-
nuloma, which may be the cause of the high"F-FDG uptake of
SAT [8, 11]. The SUVmax in past reported cases has been 6.1-
14.3 [1, 6-9]. Meller et al. (2007) suggested that "F-FDG PET
detects painless subacute thyroiditis through high focal or
(more often) elevated diffuse uptake in the thyroid [1]. In past
reported cases, 5 of 7 SAT cases showed right-dominant thy-
roid uptake on PET/CT. Our case and these prior cases sug-
gest that the characteristics of “F-FDG thyroid uptake of SAT
may be unilateral dominant irregular diffuse uptake, especi-
ally of the right lobe, with occasional bilateral symmetric
diffuse uptake. However, the number of reported cases is ve-
ry few, and itis necessary to accumulate more data.

Diffuse symmetrical increased skeletal muscle uptake and
relatively decreased liver uptake have been reported as "F-
FDG PET/CT findings of thyrotoxicosis due to SAT in two re-
ported cases [6, 9]. Such findings were not evident in this
case.The differential diagnosis of diffuse thyroid uptake is as
follows: Hashimoto thyroiditis, Graves' disease, adenoma-
tous goiter, normal variations, primary thyroid lymphoma,
and a diffuse sclerosing variant of papillary carcinoma [12].
In this case, the main differential diagnosis is painless thy-
roiditis due to chronic thyroiditis or a drug. However, this pa-
tient had no history of thyroid disorder or pharmaceutical
use,and hisTgAb and TPO-Ab were negative.

The usefulness of “F-FDG PET/CT for diagnosing the ca-
use of FUO has been demonstrated in many prior reports
[1,13]. The diagnostic yield of non-infectious inflammation
for FUO was 64.9%, among which vasculitis (22.8%), sarco-
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idosis (7.0%), adult-onset Stills disease (5.8%), and thyroiditis
(4.7%) were the major components [13]. Our case confirms
the value of “F-FDG PET/CT in the work-up of FUO.

In conclusion, our case and past reported literature suggest
that SAT may need to be considered when unilateral domi-
nant asymmetric diffuse "°F-FDG thyroid uptake, especially of
the right thyroid lobe, appears on"F-FDG PET/CT of patients
withFUO.

The authorsdeclare thatthey have no conflicts ofinterests.
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