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Background. The association of subacute thyroiditis (SAT) and papillary thyroid carcinoma is a rare finding. In this
study, we aimed to investigate the prevalence of differentiated thyroid cancer in a cohort of patients followed with
the diagnosis of SAT.
Patients and methods. We retrospectively screened medical records of Endocrinology and Metabolism outpatient
clinic in the past 20 years for patients with SAT. Patients with nodules and suspicious ultrasonography findings who underwent fine needle aspiration biopsy (FNAB) and operated due to malignancy risk were identified.
Results. We identified 137 (100 females, 37 males) patients with reliable records to confirm the diagnosis of SAT. The
mean age of female patients was 41.1 ± 9.1 (range, 20–64) and of male patients was 43.0 ± 9.3 (range, 20–65). One
or more FNAB was performed in 23 of the patients (16.8%) at the beginning and/or during the follow-up period when
needed. Seven patients with suspicious FNAB findings were operated, and histopathological examination of the nodules confirmed the diagnosis of papillary thyroid carcinoma in 6 patients (4.4%).
Conclusions. Our observations suggesting a relatively higher prevalence of thyroid cancer in a small series of SAT
patients warrant further studies to identify the real frequency of differentiated thyroid cancer and its association with
inflammatory pathogenesis of SAT. This finding is compatible with the trend of increased thyroid cancer incidence all
over the world. A repeat ultrasonography after resolution of clinical and inflammatory findings, and FNAB should be
recommended to all patients with suspicious nodules.
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Introduction
Subacute thyroiditis (SAT) is a self-limited, granulomatous inflammatory disorder of the thyroid
gland. The diagnosis of SAT is based on the clinical findings including fever, pain and tenderness
in the thyroid gland and laboratory findings of
acute phase response such as elevated C-reactive
protein (CRP) and erythrocyte sedimentation rate
Radiol Oncol 2018; 52(3): 257-262.

(ESR), elevated free T4 (fT4) and decreased thyroid
stimulating hormone (TSH) concentrations in serum.1 The scintigraphy findings and/or low 24 h
radioiodine uptake results are also used to confirm
the diagnosis.1
Although it is not necessary for diagnosis of
SAT, most of the patients undergo an ultrasound
imaging of the thyroid gland, and the presence
of typical thyroiditis findings support the diagdoi: 10.2478/raon-2018-0027
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nosis.2-4 Thyroid ultrasonography is currently the
most sensitive method to detect the presence of
nodules in the thyroid, which is a common and
usually benign disorder. Among persons without
suspected thyroid disease, the frequency of thyroid
nodules detected by ultrasound is ranging between
19% to 67%.5 Ultrasonographic features of the nodules may give important clues in terms of their potential for malignancy5,6, and about 8% to 16% of
the nodules can be documented as malignant.5
There are very few studies reporting the prevalence of thyroid cancer in patients with SAT.1,7-10 In
addition to the findings compatible with thyroiditis, ultrasonographic examination of the patients
with SAT may also reveal thyroid nodules incidentally. In some patients, pseudo-nodules seen
in association with thyroiditis, which cannot be
distinguished easily from malignant nodules with
irregular margins; and a close follow-up in parallel with the resolution of inflammatory findings of
SAT may be helpful in differential diagnosis.
In this study, we aimed to investigate the prevalence of differentiated thyroid cancer in a cohort of
patients followed with the diagnosis of SAT.

Patients and methods
We retrospectively screened available medical records of Endocrinology and Metabolism outpatient
clinic archive in the past 20 years for patients with
SAT. To confirm the diagnosis of SAT from the
charts, we re-evaluated their records for the clinical findings compatible with the diagnosis such as
fever, painful or tender thyroid gland, laboratory
findings of acute phase response such as elevated
ESR (>20 mm/hour) and/or serum CRP levels (>5
mg/L), thyroid function tests such as elevated serum fT4 and decreased serum TSH, compatible
thyroid scintigraphy findings and decreased 24 h
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FIGURE 1. Haematoxylin and eosin stained sections of Case 4 (A), Case 5 (B)
and Case 6 (C). Follicular atrophy and fibrosis, fibrosis accompanied by chronic
inflammatory cells and fibrosis are seen, respectively.
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radioiodine uptake, and when available histopathological evaluation of thyroidectomy material.
Available records of ultrasonographic findings
of the patients during follow-up were evaluated,
and those patients who underwent fine needle aspiration biopsy (FNAB) and operated due to malignancy risk were identified.
Haematoxylin and eosin stained sections of thyroidectomy specimens of all cases diagnosed with
papillary thyroid cancer, except one case who was
operated in another hospital, were re-evaluated
for this study by one of the authors (GY) to confirm the diagnosis of thyroid cancer according to
the WHO 2017 classification of thyroid tumors;
and histopathological changes of the non-tumoral
thyroid tissue were also evaluated for the subacute
thyroiditis associated findings.
The study adhered to the tenets of the
Declaration of Helsinki and was submitted and approved by Institution Ethical Committee. All data
were recorded using a standard form.

Results
We screened the records of the 9156 charts,
which included 4757 patients with a thyroid disease, including 699 with Graves disease, 658 with
Hashimoto thyroiditis and 2453 with papillary
thyroid cancer. Among these 4757 patients with
thyroid disease, we identified 137 (100 females, 37
males) patients with reliable records to confirm the
diagnosis of SAT. The mean age of female patients
was 41.1 ± 9.1 (range, 20–64) and of male patients
was 43.0 ± 9.3 (range, 20–65).
One or more FNAB was performed in 23 of the
patients with SAT (16.8%) at the beginning and/or
during the follow-up period when needed according to the ultrasonography findings suspicious for
thyroid malignancy. Because of cytological examination, 7 out of 23 patients with suspicious FNAB
findings underwent thyroidectomy, and histopathological examination of the nodules confirmed
the diagnosis of papillary thyroid carcinoma in 6
patients (4.4%).
In one of the operated 7 patients (54-year-old, female), diagnosis of SAT was done after the pathological evaluation of thyroidectomy material. She
had been previously followed for hyperthyroidism at another center, and she was referred to our
center for operation because of the nodules with
suspicious ultrasonographic findings and FNAB
findings, which were reported as suspicious for
papillary carcinoma. Histopathological examina-
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TABLE 1. Demographic characteristics and laboratory findings at disease onset of patients with subacute thyroiditis and papillary thyroid cancer
Cases

Age

Sex

FT3 (pmol/L)
(3.1–6.8)

FT4 (pmol/L)
(12–22)

TSH (mIU/L)
(0.27–4.2)

CRP (mg/L)
(0–5)

ESR (mm/h)
(0–20)

*Tc 99m /RAI
Uptake (%)
(0.3–3 vs. 20–50)

Ultrasonography

1

42

F

NA

19.9

0.2

NA

55

Low/0.2

3.2 cm hypoechoic
nodule

2

56

F

6.73

26.3

0.009

NA

34

0.06/1.35

Diffuse HEAs, 2.2 cm
hypo-isoechoic nodule

3

56

F

4.5

21.1

0.68

125.0

100

0.59/NA
focal
hypoactivity

1.8 cm focal HEA, 0.7
cm hypoechoic nodule
with microcalcification

4

51

M

NA

44.2

0.01

NA

91

Low/NA

Focal HEAs, 1.6 cm
isoechoic nodule

5

52

F

7.01

24.7

0.02

15.6

60

Low/NA

2.4 cm heterogenous
nodule with
calcification and 1.1
cm isoechoic nodule

6

45

F

13

45

0.005

138.8

132

Low/NA

2.2 cm hypoechoic, 1.9
cm isoechoic nodules

CRP =C-reactive protein; ESR = erythrocyte sedimentation rate; F = female; FT3 = free triiodothyronine; FT4 = free thyroxine; HEA = hypoechogenic area; M = male; NA, not
available; RAI = radioactive iodine; Tc 99m = Technetium-99m; TSH = thyroid-stimulating hormone
* All of the patients had Technetium-99m scintigraphy, additionally some of them had either Technetium- 99m uptake or 24-h RAI uptake.

tion revealed colloid nodules, chronic lymphocytic
thyroiditis as well as findings of subacute thyroiditis including granulomatous thyroiditis. There
was no evidence of malignancy, and retrospective
evaluations revealed only elevated acute phase response but no clinical findings related to SAT such
as neck pain or fever.
Demographic characteristics and laboratory
findings of the remaining six patients with papillary thyroid carcinoma at the time of diagnosis
of SAT are given in Table 1; and their presurgical
ultrasonographic findings and histopathologic features are summarized in Table 2.
Three of the 137 patients with SAT and papillary thyroid cancer described a positive family history for papillary thyroid cancer. Case 3 and Case
5 were first cousins, and the elderly sister of Case 3
was also diagnosed with SAT, and her father had a
history of thyroid cancer diagnosed elsewhere.
Another patient (Case 1) described a positive
family history for papillary thyroid cancer in her
elderly brother. She was diagnosed with acromegaly and papillary cancer during the follow-up period, about 9 years after the diagnosis of SAT. She
was first operated for thyroid nodule following
findings of FNAB compatible with papillary thyroid cancer. She was later operated for acromegaly
by endoscopic trans-sphenoidal pituitary surgery,
which resulted in remission.
In four of the patients, the tumor size was ≤1cm
and the remaining two patients had multifocal thyroid cancers with only one focus >1cm (the largest
tumor diameter was 1.1 cm and 1.2 cm, respectively).

Non-tumoral thyroid tissue findings were summarized in Table 2. Patients underwent thyroidectomy 35.8 ± 36.2 (range, 13–107) months after SAT
diagnosis (Table 2). Re-examination of all cases except Case 2, who was operated at another center,
revealed findings of focal fibrosis. Case 1 and Case
5 had additional findings of chronic inflammation.
In Case 4, focal follicular atrophy was also observed. No evidence of granulomatous or acute inflammation was seen in the investigated samples.
Another patient who underwent FNAB twice
was still being followed-up closely, since his first
biopsy was suspicious and the second biopsy was
considered as benign.

Discussion
This retrospective investigation of 137 patients with
confirmed diagnosis of SAT revealed 6 patients
(4.4%) with papillary thyroid carcinoma. The association of SAT and thyroid carcinoma is a very rare
finding, and they were usually published as case
reports.1,7-12 The most comprehensive study on this
subject is the work of Nishihara et al. in Japanese
patients with SAT.8 In this study, 5 papillary thyroid carcinomas were detected in 1152 cases (0.4%)
of SAT. Another study conducted with data of 160
SAT patients from Olmsted County, Minnesota,
USA documented no thyroid cancer.1 In this study
a subgroup of 94 patients were followed-up for 28
years, which revealed 11.4% cumulative malignancy rate, but none of them had thyroid cancers.1
Radiol Oncol 2018; 52(3): 257-262.
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TABLE 2. Presurgical ultrasonographic findings and histopathologic features of subacute thyroiditis patients with papillary thyroid cancer
Cases

Op.
Time
(mo)

Nodule size
in USG (cm)*

Sonographic
features of nodules

FNAB

Tumor subtype/Histology

Tumor size
(cm)

Stage
(8th TNM)

Treatment

1

107

0.55 and 0.50

Hypoechoic,
indefinite margins

Suspicious for
malignancy

Papillary-tall cell and classical

0.5 and 0.05

I

TT+RAI

2

13

2.4 and 1.0

Hypo-isoechoic,
calcification

Dyskaryotic
thyrocytes

Papillary-classical

1.0

I

TT+RAI

Hypoechoic,
microcalcification

FLUS
Suspicious for
malignancy

0.6

I

TT

Isoechoic

Suspicious for
malignancy

Papillary-follicular variant

0.4

I

Lobectomy

Suspicious for
malignancy

Papillary-classical and
follicular

1.1, 0.7, 0.3,
0.2

I

TT+ RAI

1.2, 0.3, 0.2

I

TT+RAI

3

4

5

29

16

13

0.7

1.9

1.1 and 0.73

Isoechoic,
microcalcification

Focal fibrosis

Chronic lymphocytic
thyroiditis
Papillary-follicular variant
Fibrosis, chronic lymphocytic
thyroiditis

Fibrosis, focal follicular
atrophy

Fibrosis, chronic lymphocytic
thyroiditis
6

37

1.7 and 0.9

Hypoechoic and
isoechoic

AUS Papillary
carcinoma

Papillary-classical and
follicular
Fibrosis

AUS = atypia of undetermined significance; FLUS = follicular lesion of undetermined significance; FNAB = fine needle aspiration biopsy; Op = operation time after the diagnosis
of subacute thyroiditis in months; RAI = radioactive iodine; TT = total thyroidectomy; USG = ultrasonography
*In patients with more than two nodules, the sizes of the dominant ones are given.

Relatively high prevalence of papillary thyroid
carcinoma in our study may have some explanations. First, the records of our Endocrinology and
Metabolism Outpatient Clinic may have biases as
a tertiary referral center which lead to the accumulation of refractory cases or of patients requiring
advanced care. An important proportion of SAT
patients could be managed at the general internal
medicine outpatient clinic of our hospital, and 137
out of 9156 screened archive patients being followed at Endocrinology clinic may not represent
the whole SAT patients.
In tertiary referral centers, the co-incidence of
two or more rare conditions may be seen at higher
rates than expected due to Berkson’s bias. Similarly,
co-incidental conditions may affect the risk of other
diseases. One of our patients who underwent total thyroidectomy approximately 9 years after the
diagnosis of SAT also had acromegaly and a positive family history for papillary thyroid carcinoma,
which are known to be associated with increased
thyroid cancer risk.13-15
Differences in the prevalence of papillary cancer in various populations may also contribute to
the conflicting results. Epidemiological surveys
from different regions of Turkey revealed a thyroid cancer incidence rate of 5.5/100,000 in healthy
Radiol Oncol 2018; 52(3): 257-262.

male population and 20.7/100,000 in healthy female
population.16 These rates are compatible with the
rates of thyroid cancer reported from other countries including Japan (approximately 5/100,000 in
males and 20/100,000 in females) and USA (overall
14.3/100,000, and 6.9/100,000 in males, 21.4/100,000
in females).17,18 Therefore, it is hard to explain the
results of current study with the amount of variability of papillary cancer rates in different countries.
The widespread use of imaging methods is
usually considered as an important factor for the
current trend all over the world documenting an
increase in the incidence of thyroid cancer.17-22
Increased use of diagnostic imaging procedures
results in the identification of previously undiagnosed subclinical thyroid cancers. All our patients
were operated after 2008. Therefore, closer followup due to another thyroid disease may result in
increased diagnosis of sub-centimeter thyroid cancers, which otherwise would not be noticed.
Another explanation for the increased prevalence may be due to environmental factors such as
ionizing radiation exposure, which has the strongest association with thyroid cancers. Chernobyl disaster related radioactive dispersion in 1986 affected
mainly the North Eastern part of the Black Sea region of Turkey, and this exposure may have a role
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on the observed findings.23-28 Epidemiological surveys provided contradictory results regarding the
effects of Chernobyl disaster in Turkey, which happened in an area more than 1500 km away from the
shores of Black Sea shores. All but one of our 6 patients lived in cities around the Black Sea and their
mean age was 25.2 ± 6.6 (range, 17–35) in 1986. We
think that available data do not provide hard evidences associated with Chernobyl disaster for any
type of cancer in Turkey within 30 years and it is not
possible to draw a conclusive decision for ionizing
radiation exposure as a possible etiological factor.
Other environmental factors like cigarette
smoking, iodine excess, obesity and endocrine disrupting chemicals may also be associated with the
increased thyroid cancer risk.20 Mandatory iodization of household salt in Turkey after 1999 may
also be speculated as an additional environmental
factor.29-31 However no comparative data could be
found regarding the risk for thyroid cancer associated with increased iodine uptake following the
changes in household salts.
On the other hand, inflammation is one of the
most critical components affecting the cancer
risk in patients with an inflammatory disorder.
Increased rates of papillary cancer were reported
in autoimmune thyroid disorders.32,33 Papillary
cancer rate was found 8% in patients with Graves’
disease, (13% and 5.4% in those with and without a
nodule, respectively) in a study from Turkey.34 On
the other hand, studies in Hashimoto thyroiditis
provided conflicting results.35,36 Within the same
context, SAT may also be considered as a risk factor
for the development of papillary thyroid cancer by
its unique inflammatory changes within the thyroid tissue. Findings of the current study warrant
further investigations to understand the dynamics
of different inflammatory pathways and associated
risk for thyroid cancers.
Lastly, guidelines affect the indications for
FNAB in the follow-up of patients with thyroid
nodules.37-38 Two of the patients with nodules <1cm
at ultrasonography were evaluated before 2015,
and both had a family history for thyroid cancers in
first degree relatives. FNAB investigation may not
have been performed according to current guidelines since papillary microcarcinomas are considered as clinically not significant.38 However, one of
these patients had a 0.5 cm tall cell variant of papillary microcarcinoma, and this early intervention
would be beneficial for her long-term survival.39,40
Our work has several limitations. It is a retrospective study, and it lacks some important information. Ultrasonographic examination findings

were the main clues for the decision of thyroidectomy, but some of the investigations were performed
by different radiologists in different hospitals before being referred to us. Since SAT is a self-limiting
disorder, some of the patients lost to follow-up and
had no repeated ultrasonographic examinations.
However, all these limitations may only lower the
possibility of diagnosed patients among this series
and cannot explain the relatively higher frequency
compared to the Japanese and American series of
SAT patients.

Conclusions
In conclusion, our observations suggesting a relatively higher prevalence of thyroid cancer compared to healthy controls in a small series of SAT
patients warrant further studies to identify the
real frequency of differentiated thyroid cancer
and its association with inflammatory pathogenesis of SAT. Considering the possibly increased
prevalence rate of thyroid cancer in SAT patients,
a repeat ultrasonography after resolution of clinical and inflammatory findings for all patients and
FNAB for those with suspicious nodules should be
recommended.
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