
C
o

p
yr

ig
h

t©
 A

BE
&

M
 to

d
o

s 
o

s 
d

ire
ito

s 
re

se
rv

a
d

o
s.

Arq Bras Endocrinol Metab. 2009;53/7874

clinical case report

Radioiodine concentration by the 
thymus in differentiated thyroid 
carcinoma: report of five cases
Captação do radioiodo pelo timo no carcinoma 
diferenciado de tireoide: relato de cinco casos

Maria Eduarda Mello1, Rodrigo C. Flamini1, Rossana Corbo1, Marcelo Mamede1,2

AbstrAct
The radioactive iodine has been used with great value as a diagnostic and therapeutic method 
in patients with differentiated thyroid carcinoma previously submitted to total thyroidectomy. 
False-positive whole-body scans may occur due to misinterpretation of the physiologic distri-
bution of the radioisotope or lack of knowledge on the existence of other pathologies that could 
eventually present radioiodine uptake. Thymic uptake is an uncommon cause of false-positive 
whole-body scan, and the mechanism through which it occurs is not completely understood. The 
present paper reports five cases of patients with differentiated thyroid cancer who presented 
a mediastinum uptake of radioiodine in a whole-body scan during follow-up. The patients had 
either histological or radiological confirmation of the presence of residual thymus gland. It is 
very important to know about the possibility of iodine uptake by the thymus in order to avoid un-
necessary treatment, such as surgery or radioiodine therapy. Arq Bras Endocrinol Metab. 2009;53(7):874-9.
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resumo
O iodo radioativo tem sido utilizado com grande valia como método diagnóstico e terapêutico 
em pacientes com carcinoma diferenciado de tireoide previamente submetidos à tireoidecto-
mia total. Resultados falso-positivos na pesquisa de corpo inteiro (PCI) podem ocorrer por má 
interpretação da distribuição fisiológica do radioisótopo ou por não conhecimento da existên-
cia de outras patologias que podem eventualmente captar o radioiodo. Captação pelo timo é 
uma causa incomum de resultado falso-positivo e o mecanismo pelo qual ocorre não é total-
mente esclarecido. O presente trabalho relata cinco casos que apresentaram PCI positiva em 
mediastino durante o seguimento, com comprovação histológica ou tomográfica sugestiva de 
timo. Ressalta-se a importância do conhecimento dessa possível causa de falso-positivo a fim 
de se evitar tratamentos desnecessários. Arq Bras Endocrinol Metab. 2009;53(7):874-9.
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IntroDuctIon

Differentiated thyroid cancer (DTC) responds for 
about 90% to 95% of all cases of thyroid malignan-

cies and has a good prognosis when adequately treated. 
The mainstay of treatment is total thyroidectomy and 
debulking of secondary malignancies, if possible, such 
as cervical lymph nodes (1,2). Radioiodine therapy may 
be used as an adjunct to surgery, for ablation of remnant 
thyroid tissue or for the treatment of distant metastases, 

since it has been associated with decreased recurrence 
and increased survival rate (3).

The whole-body scan (WBS) with Iodine-131 (131I-
WBS) or Iodine-123 (123I-WBS) is the gold standard 
imaging technique for the detection of thyroid remnant 
and diagnosis of metastatic regional lymph nodes or 
distant metastases, thus being routinely used for eva-
luation before and after radioiodine therapy. However, 
the uptake of radioiodine by normal or pathological 
tissues, not related to the thyroid, may cause false-po-
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sitives WBSs, being sometimes misinterpreted as me-
tastatic disease. Hence, this could lead to inappropriate 
treatment, such as the administration of radioiodine or 
surgery. The normal tissues that commonly concentra-
te iodine include salivary glands, breast tissue and or-
gans of the gastrointestinal and urinary systems (4-6), 
whereas pathological uptake has been reported in pul-
monary inflammatory or neoplastic diseases, sinusitis, 
inflammatory diseases of the salivary glands, pericar-
dial effusions, esophagus pathologies, ovarian cysts or 
tumours, urinary tract diseases and traumatic lesions, 
among others (5-17). 

An uncommon cause of false-positive WBS is iodine 
uptake by the normal thymus, which may be misinter-
preted as thyroid metastases to mediastinal nodes or to 
the lung (18-25). It is very important to recognize this 
condition and its characteristics in order to facilitate the 
differentiation between this normal variant and the pre-
sence of metastases.

The present paper reports five cases of DTC patients 
submitted to total thyroidectomy and radioiodine thera-
py that had iodine uptake in the mediastinum during the 
follow-up, and presents a review of the latest insights.

cAse 1

A 57-year-old female was histopathologically diagno-
sed with papillary carcinoma of the thyroid invading 
the capsule of the organ after total thyroidectomy. Sub-
sequently, she underwent an iodine-123 thyroid scin-
tigraphy (123I-TS) and a 123I-WBS, which revealed an 
uptake of 1.6% and an uptake in the anterior cervical 
region, respectively. She received an ablative dose of 
5,550 MBq (150mCi) and the 131I-WBS post-therapy 
was also positive in the cervical region. After nine mon-
ths, the patient underwent a new 131I-WBS, which was 
negative, but with high levels of serum thyroglobulin 

(Tg) (Table 1). Despite the negative WBS, the patient 
received a new treatment with I-131 (7,400 MBq; 
200mCi) (26,27). The 131I-WBS post-therapy was posi-
tive in the anterior mediastinum (Figure 1A) and a tho-
racic computed tomography (CT) revealed soft tissue 
attenuation in the superior mediastinum, suggesting 
lymph nodes in the adipose tissue or residual thymus 
(Figure 1F). Eight months after the second radioiodine 
therapy, a 131I-WBS was still positive in the mediasti-
num, however, with less intensity, and the Tg after hor-
mone withdrawal was still high (728 ng/mL – Table 1). 
She received another dose of 7,400 MBq of I-131 and 
131I-WBS obtained after the therapy was positive in the 
mediastinum once again. At the moment, the patient is 
in ambulatory control, waiting for reevaluation. 

cAso 2

A 69-year-old woman was submitted to total thyroi-
dectomy with histopathological diagnosis of multifocal 
papillary carcinoma invading the organ capsule and sur-
rounding adipose tissues. After surgery, she underwent 
131I-TS and a 131I-WBS, which revealed 1% of uptake 
and showed restrict uptake in the cervical region, res-
pectively. She received a 5,550 MBq (150 mCi) ablative 
dose and the post-therapy WBS confirmed the uptake 
primarily found in the cervical region. The patient’s la-
boratory profile is shown on Table 1. Seven months 
after the radioiodine therapy, a new 131I-WBS was still 
positive in the cervical region, but with lower intensity. 
She received another dose of 5,550 MBq (150 mCi) 
of I-131 and the post-therapy 131I-WBS was positive at 
the same site. Seventeen months later, a 131I-WBS was 
positive in the superior mediastinum (Figure 1B), and a 
thoracic CT showed a homogeneous mass with soft tis-
sue attenuation localized in the superior mediastinum, 
resembling lymph node metastases (Figure 1G). Consi-

table 1. Laboratory profile 

case Prior first radioiodine 
therapy First follow-up Prior second 

radioiodine therapy second follow-up Prior third 
radioiodine therapy

evaluation after 
thymectomy

TSH Tg  TgAb TSH Tg TgAb TSH Tg TgAb TSH Tg TgAb TSH Tg TgAb TSH Tg TgAb

1   49 511 < 20 54,9 744  < 20 54,9 744  < 20 126,5 728  < 20 - -

2  51,9 229 - 39,8 199  < 20 48,4 179  < 20 61,9 90,3 < 20 - 73,58 < 0,2 < 20

3 > 150 23,2 < 20 > 150 8,88  < 20 - - - -

4 102,4 < 0,2 890 92,6 < 0,2  156  127  < 0,2   67 - - -

5  68,5  2105 < 20 > 75  1277 < 20 112,3  679  < 20 100,3 721 < 20 - -

Note: TSH: thyrotropin (mIU/mL); Tg: thyroglobulin (ng/mL); TgAb: thyroglobulin autoantibodies (IU/mL).
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dering the imaging findings and the levels of Tg (90.3 
ng/mL), the mediastinum mass was resected and the 
histopathologic analysis was compatible with thymic 
tissue free of neoplastic disease and no signs of thyroid 
tissue. The evaluation performed nine months after the 
surgery revealed a negative 131I-WBS and a Tg after 
hormone withdrawal less than 0.2 ng/mL (Table 1).

cAse 3

A 28-year-old female underwent total thyroidectomy 
due to a cervical nodule and was diagnosed with pa-
pillary thyroid carcinoma, follicular variant, without 
capsular or angiolymphatic infiltration. 123I-TS revealed 
an uptake of 2%, compatible with thyroid remnants, and 
the patient received 5,550 MBq (150 mCi) of I-131 for 
thyroid ablation. 131I-WBS post-therapy showed inten-
se activity in the thyroid bed as well as accumulation in 
the anterior mediastinum (Figure 1C). CT scan showed 
a small amount of soft tissue attenuation in the medias-
tinum that was suggestive of the thymus gland (Figure 
1J). Six months after ablation, the 131I-WBS was ne-
gative and Tg, after thyrotropin (TSH) estimulation, 
decreased (Table 1).

cAse 4
A 42-year-old woman with a cervical nodule found du-
ring routine examination was submitted to total thyroi-
dectomy with later diagnosis of papillary carcinoma with 
small solid areas poorly differentiated. The 131I-TS revea-
led uptake of 3% and the 131I-WBS was positive only in 
the cervical, probably corresponding to thyroid remnants. 
She received 5,550 MBq (150 mCi) of I-131 for abla-
tion and the post-therapy 131I-WBS showed uptake in the 
thyroid bed. During four years, the examinations, inclu-
ding cervical ultrasonography (USG), 131I-WBS and CT 
scan, were all negative. During the follow-up period, 
the patient had positive anti-thyroglobulin antibodies 
(Table 1). The WBS obtained afterwards demonstrated 
radioiodine accumulation in the anterior mediastinum 
(Figure 1D). A CT scan showed a mediastinum mass su-
ggestive of lymph node metastases (Figure 1I) and the pa-
tient received 7,400 MBq (200 mCi) of I-131. Six mon-
ths later, a CT scan post-therapy showed no significant 
changes and the mass was resected. The histopathologic 
examination was compatible with thymic tissue with no 
signs of malignancy, associated with necrotic areas, pro-
bably caused by the radioiodine previously administered. 
Nowadays, the patient remains in ambulatory control.

Figure 1. Whole-body scans (WBS) and thoracic CT scans. 

Note: 1(a,f) – Case 1 - post-therapy 131I-WBS shows cervical and upper mediastinum uptake, and CT scan shows soft tissue attenuation mass in the upper mediastinum, respectively; 1(b,g) – Case 2 - 131I-WBS 
reveals radioiodine mediastinal uptake, and CT scan shows a homogeneous mass with soft tissue attenuation in the upper mediastinum, respectively; 1(c,h) – Case 3 - Mediastinal uptake with no thyroid activity 
following the second treatment, and small mass (thymus) in the upper mediastinum on a plain CT scan, respectively; 1(d,i) – Case 4 - uptake of radioiodine in the anterior mediastinum, and CT scan shows a 
mediastinal bell shaped mass, respectively; and 1 (e,j) – Case 5 - diagnostic 131I-WBS shows activity in the mediastinum, and CT scan reveals mass suggestive of mediastinal lymph node metastases.
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cAse 5

A 56-year-old female was diagnosed with papillary car-
cinoma of the thyroid and cervical lymph node involve-
ment after total thyroidectomy and bilateral neck dissec-
tion. 123I-TS showed uptake of 1.4% and 123I-WBS was 
positive in the cervical region. An ablative dose of 5,550 
MBq (150 mCi) of I-131 was delivered and the post-
therapy 131I-WBS confirmed the cervical region uptake, 
with no evidence of metastases. During follow-up, the 
patient developed enlarged cervical lymph nodes and 
recurrence of the disease was confirmed after cervical 
node dissection. Three months after surgery, she had 
a negative 131I-WBS and a Tg level in the face of TSH 
stimulation of 1277 ng/mL (Table 1). Considering the 
high level of Tg, despite the surgery and the negative 
WBS, the patient received new radioiodine treatment 
with 7,400 MBq (200 mCi) of I-131 and the post-
therapy 131I-WBS was positive in the superior mediasti-
num (Figure 1E), finding not observed during standard 
pre-therapy WBS using a diagnostic dose. A CT scan 
performed after the treatment showed the presence of a 
heterogeneous mass, bell shaped in the mediastinum, su-
ggestive of thymus (Figure 1J), with no evidence of me-
tastatic disease. Eleven months after the last radioiodine 
treatment, the patient had a negative 131I-WBS with Tg 
of 721 ng/mL with the patient off L-thyroxine therapy.

DIscussIon

The radioactive iodine has been routinely used for the 
diagnosis and treatment of patients submitted to total 
thyroidectomy because of DTC. False-positive WBS 
occurs mainly due to misinterpretation of the physio-
logic distribution of the radioiodine (4-6). Moreover, 
there are several pathologic conditions that could up-
take iodine, being eventually confounded with metasta-
tic disease from thyroid cancer (5-17).

Radioiodine uptake by the thymus gland is one of 
the possible causes of a false-positive WBS and might 
happen because of an intrathymic ectopic thyroid tis-
sue (12,28) or thyroidal metastases to the thymus (29). 
However, in most of the cases, the uptake of radioiodi-
ne occurs because of the presence of a residual normal 
thymus (20-23,25) or thymic hyperplasia (8,18,19,24).

The mechanism of radioiodine uptake by the thymus is 
not well understood yet. Vermiglio and cols. (23) conside-
red the possibility of iodine concentration by the Hassal’s 
bodies present in the thymic tissue, as they resemble the 
follicular cells of the thyroid. More recently, Spitzweg and 

cols. (30) demonstrated, for the first time at molecular 
level, the presence of the human Na+/I- symporter (hNIS) 
by an extra thyroidal tissue, including the thymus, but 
with a capability of transport and concentration of iodine 
smaller than that presented in the thyroid gland. These 
findings could explain why the majority of cases found in 
the literature of thymic iodine uptake occur more com-
monly on the post-therapy scans, when higher activities 
are administered, or during an evaluation some time after 
the ablation of the thyroid remnant, when there is more 
radioiodine to be taken up by the thymus (2,18,19,31).

In the present study, one patient presented thymic 
uptake in the first post-therapy WBS, two patients after 
the second therapy and two others in the third diag-
nostic WBS. Two patients were submitted to resection 
of the mediastinal mass with histopathologic confirma-
tion of thymic tissue, with no evidence of neoplastic or 
thyroidal cells. Although, without histological confir-
mation, the other three patients had a CT scan sugges-
tive of residual thymus and are in ambulatory control 
(Table 2). There is a well known association between 
thymic hyperplasia and benign thyroidal diseases, mainly 
Grave’s disease, and it has been reported identification 
of TSH receptors in the human thymic tissue (32-35). 
Nevertheless, this association has not been reported yet 
in patients with thyroid carcinoma. Niendorf and cols. 
(36) investigated for the first time the presence of thy-
mic hyperplasia in patients with DTC, who ranged from 
24 to 91 years old (mean age = 56.4). From the 57 in-
vestigated patients, 24 (42%) had the thymus identified 
in the CT scan and, among them, 19 (33%) met the cri-
teria for the diagnostic of thymic hyperplasia. Similarly 
to our study, more than 50% of these patients were older 
than 40 years old. Moreover, the authors found that the 
prevalence of this finding was higher in the patients wi-
thout metastatic disease (36). The mechanism of this as-
sociation is not yet understood, however, it is not thou-
ght to be similar to the thymic hyperplasia described in 
other neoplastic diseases after chemotherapy or after 
acute infections or stress conditions, when hyperplasia 
occurs because of an immunological reaction (37,38). 
It is possible that the increase in size of the thymus in 
patients with thyroid carcinoma happens in response to 
L-thyroxin hormone therapy in supraphysiological do-
ses (36). In the present study, among the patients who 
were submitted to thymectomy (n = 2), there was not 
a histopathological confirmation of thymic hyperplasia, 
whereas the other three patients did not have a CT scan 
suggestive of this disease (Table 2).

Radioiodine uptake in thymus gland
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From the five cases reported in the present study, 
excluding the patient with positive thyroglobulin auto-
antibodies (TgAb), the other four patients presented 
Tg levels higher than the normal value, without clini-
cal, radiological or scintigraphic findings suggestive of 
metastatic disease. In an interesting way, one of the pa-
tients submitted to thymectomy had an important de-
crease in the levels of Tg after the surgery, without any 
other treatment being done between the surgery and 
the laboratory evaluation (Table 1). This finding arises 
the possibility of the thymic tissue as a source of benign 
production of Tg. Heath and cols. (39) demonstrated 
the thymic expression of Tg in adult rats and embryo-
nic mice with the technique of reverse transcription 
and polymerase chain reaction from analyses of mRNA. 
Sospedra and cols. (40) found transcription of Tg in 
four of twelve samples of human thymus and Gotter 
and cols. (41) reported the existence of Tg expression 
in medullary epithelial cells of human thymus. In the 
present study, the two resected thymus were not evalu-
ated by immunohistochemistry for the presence of Tg 
expression. Thus, randomized studies are needed to eva-
luate whether the Tg production by the thymus is really 
effective and whether it could be stimulated by TSH.
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