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uptake in the nodule in the left lobe, and fine-needle aspira-
tion biopsy showed a benign cytology of the nodule in the 
isthmus. The patient declined surgery and was treated with 
methimazole. After being lost to follow-up for 3 years, the 
patient returned with complaints of dyspnea, dysphagia, 
and hoarseness; he was still hyperthyroid. Cervical CT 
showed a large mass in the isthmus and left lobe with inva-
sion of surrounding tissues, the trachea, the esophagus, and 
the recurrent laryngeal nerve. Bronchoscopy showed exten-
sive infiltration and compression of the trachea to 20% of its 
caliber. A tracheal biopsy revealed an anaplastic thyroid car-
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 Abstract 

 A 70-year-old male was referred with hyperthyroidism and 
multinodular goiter (MNG). Thyroid ultrasonography 
showed 2 nodules, one in the isthmus and the other in the 
left lobe, 51 and 38 mm in diameter, respectively. Neck CT 
showed a large MNG, thyroid scintigraphy showed increased 
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 What Is Known about This Topic?  

 • Hot thyroid nodules have been rarely associated with thyroid malignancy. Recent data suggests a  higher 
prevalence of cancer in toxic multinodular goiter than reported previously. 

What Does This Case Report Add?

 • A rare association between toxic thyroid nodules and anaplastic thyroid carcinoma. We are not aware 
of any similar case published in the literature.  
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cinoma. The tumor was considered unresectable, and radio-
therapy was given. One month later, the patient died. The 
association between a toxic thyroid nodule and anaplastic 
thyroid carcinoma has apparently not been reported so far. 

© 2014 European Thyroid Association
 Published by S. Karger AG, Basel

   Introduction 

 Thyroid nodules larger than 1 cm should be evaluated 
with regard to their dimensions and characteristics, func-
tionality, and malignancy. High-resolution ultrasonogra-
phy (US), sensitive thyrotropin (TSH) assay, and fine-
needle aspiration biopsy (FNAB) represent the standard 
for the management of thyroid nodules. Exceptions to this 
rule are hot (hyperfunctioning) nodules, which rarely rep-
resent clinically significant malignant lesions and there-
fore do not justify the systematic use of FNAB  [1] . The real 
prevalence of malignancy in hot nodules is very difficult 
to assess because the published data regarding this asso-
ciation are few and mostly limited to case reports or series 
with small numbers of patients  [2–4] . Pazaitou-Panayiot-
ou et al.  [5]  recently reviewed data regarding this associa-
tion and reported that the probability of a hot nodule be-
ing associated with malignancy ranges between 1 and 
10.3%. Traditionally, hyperthyroidism has been seen as a 
protective condition for thyroid cancer, and a relationship 
between low serum TSH levels and a lower incidence of 
papillary carcinoma has been suggested  [6, 7] . However, a 
recent meta-analysis could not confirm this association 
 [8] . Larger and prospective studies are required to evalu-
ate this issue. Moreover, there are some data reporting 
unusual toxic thyroid carcinomas  [9] , and recent studies 
suggest that the frequency of malignancy in toxic multi-
nodular goiter (TMNG) is significantly higher than usu-
ally assumed (3%  [10]  vs. 18%  [11] ). Cerci et al.  [12]  found 
no significant difference in the incidence of thyroid cancer 
between TMNG and nontoxic multinodular goiter 
(MNG). The risk of malignancy in Graves’ disease might 
be higher than in MNG or toxic nodules (TN)  [13] . Recent 
guidelines still recommend that patients with TMNG 
should only have an FNAB of cold nodules with clinical or 
US suspicious features  [14] . Although TMNG is less com-
mon than Graves’ disease, its prevalence increases with 
age and in iodine-deficient areas  [15] .

  Anaplastic thyroid carcinoma (ATC) is a rare disease, 
responsible for 1.7% of all thyroid malignancies; it most 
often originates in an abnormal thyroid gland. A history 
of goiter is reported in more than 80% of cases, and dif-

ferentiated thyroid carcinomas are well described as pre-
existent lesions  [16] . We present a case with an unusual 
association of a TN with an ATC.

  Case Report 

 A 70-year-old Caucasian male was referred to our department due 
to the recent growth of a TMNG. TSH was suppressed (<0.001 mU/l) 
and thyroid antibodies (TPO-Ab, Tg-Ab, and TSHR-Ab) were ab-
sent. Thyroid US showed 2 nodules, one in the isthmus and the other 
in the left lobe, 51 and 38 mm in diameter, respectively. A neck CT 
scan showed a large MNG. Thyroid scintigraphy demonstrated in-
creased uptake in the left lobe nodule with suppressed uptake in the 
surrounding tissue and in the contralateral lobe. FNAB of the isthmus 
nodule revealed follicular hyperplasia. The patient declined surgery 
and was treated with methimazole and β-adrenergic blockers. 

  After 3 years without follow-up, the patient returned with com-
plaints of dyspnea, hoarseness, and dysphagia. Thyroid US showed 
the 2 nodules; their diameter was 50 and 30 mm, respectively, sim-
ilar to their previously observed size. The CT scan revealed a large 
left lobe with new substernal extension and tracheal compression. 
FNAB of the isthmus nodule was repeated and follicular hyperpla-
sia was confirmed. The patient was still hyperthyroid with negative 
antibodies and focal uptake in the left lobe ( fig. 1 ). Methimazole 
was resumed. 

  Three months later, since he had no relief of the compressive 
symptoms, the patient was referred to an ear-nose-throat specialist 
who detected vocal cord paralysis and requested a new CT scan. 
Neck CT was repeated, showing a suspicious mass involving the left 
lobe and the isthmus, measuring 70 × 60 × 50 mm, with invasion of 
the surrounding soft tissue, trachea, and recurrent nerve; there were 
also cervical and mediastinal adenopathies ( fig. 2 ). Thoracoabdom-
inal CT showed no evidence of lung and/or abdominal metastases.

  The patient was referred to an oncology center where a bron-
choscopy was performed, revealing a large tumor infiltration of the 
trachea (55 mm in extension), with a significant reduction of the 
lumen. A tracheal stent was placed and a tracheal biopsy revealed 
squamous cell thyroid cancer ( fig. 3 ). The patient refused an elec-
tive tracheostomy, and a percutaneous endoscopic gastrostomy 
was made because of esophageal compression. 

  After discussion in a multidisciplinary team, the tumor was 
considered unresectable, and palliative radiotherapy was started 
(70 Gy in 30 sessions for 2 months). Until the beginning of radio-
therapy, the patient remained hyperthyroid on methimazole. One 
month after the radiotherapy, the compressive symptoms wors-
ened, and a tracheostomy was done in view of acute airway dis-
tress. A neck CT scan did not show any reduction of the tumor or 
lymph node metastasis ( fig. 2 ). One week after the tracheostomy, 
the patient died of tracheal compression. 

  Discussion 

 The presented case documents an association of thyro-
toxicosis with concomitant development of ATC. The pa-
tient presented with a TN in an MNG. He had hyperthy-
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roidism, with negative thyroid antibodies and increased 
uptake in the left lobe nodule on thyroid scintigraphy.

  Despite the fact that TN are rarely malignant in pa-
tients with MNG, it is important to investigate concomi-
tant cold nodules when they are larger than 1 cm and/or 
present US suspicious features. 

  When we first observed this patient, an FNAB of the 
isthmus ‘cold’ nodule had a benign result. Despite the 
fact that some cases of carcinomas in TN have been de-
scribed  [9] , FNAB of a TN is not routinely recommend-
ed. Thyroid cancer causing thyrotoxicosis usually repre-
sents differentiated thyroid carcinoma  [17] , with pre-

  Fig. 2.  Serial neck CT.  a  CT performed after ENT evaluation (just before the diagnosis of ATC) showing a large mass 
in the isthmus and left lobe of the thyroid with compression of the trachea (thick arrow) and esophagus (thin arrow). 
 b  CT scan after radiotherapy revealing disease progression (mass growth and worsening of the trachea (thick arrow) 
and esophagus compression (thin arrow)). 

  Fig. 1.   a  Neck CT scan showing a large mass in the isthmus (blue arrow) and a nodule (red arrow) in the left thy-
roid lobe, compressing and deviating the trachea to the right.  b  Iodine-123 thyroid scintigraphy showing uptake 
in the nodule in the left thyroid lobe [with a similar image on the CT scan (red arrow)]. 
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served molecular functions for the production of thyroid 
hormones.

  The patient was managed with methimazole and 
β-adrenergic blockers. Surgery was suggested given the 
presence of 2 large nodules (one of them being toxic), but 
it was refused by the patient. Radioiodine therapy was 
considered as a definitive alternative treatment approach 
after controlling the hyperthyroidism; it was not per-
formed because the patient was lost to follow-up. Three 
years later, he returned with compressive symptoms in the 
neck. An ATC was diagnosed by endotracheal biopsy. He 
was still hyperthyroid, with a TN on the scintiscan ( fig. 1 ).

  There are few cases in the literature reporting hyper-
thyroidism in patients with ATC. In most described cases, 
thyrotoxicosis results from the destruction of normal thy-

roid follicles by the rapidly infiltrating tumor cells, releas-
ing preformed hormones into the circulation  [18–20] . 
Basaria et al.   described this condition as anaplastic pseu-
dothyroiditis  [21] .

  Our patient had a TN with a concomitant ATC, an as-
sociation that to the best of our knowledge has not been 
described so far. The origin of the ATC in our patient is 
unclear. It is well described that most (80%) ATC patients 
have a long history of MNG, and the association between 
well-differentiated thyroid carcinoma and ATC ranges 
from 7 to 89% of cases. Many ATC develop as a result of 
dedifferentiation of preexisting well-differentiated thy-
roid carcinomas  [16] , but this does not apply to our pa-
tient. Another possibility is ‘de novo’ development of 
ATC. At the time of the diagnosis of ATC, our patient had 
an unresectable tumor and the only treatment option 
considered was radiotherapy. Despite this treatment, the 
patient had no clinical or radiologic improvement and 
died from tracheal compression.

  Hot thyroid nodules are rarely malignant and there-
fore FNAB is not routinely recommended. Nevertheless, 
the presence of concomitant cold nodules (especially if 
they are clinically suspicious) should prompt further 
evaluation. ATC are rare and have aggressive behavior. 
They usually present with sudden symptoms and have a 
rapid progression and a dismal prognosis, with failure of 
most treatment options. Although hyperthyroidism is 
described in some cases of ATC, the concomitant exis-
tence of a TN and ATC has not been documented in the 
literature.

  Disclosure Statement 

 The authors have nothing to declare. 

  Fig. 3.  Endotracheal biopsy. Histology showing ATC with squa-
mous cell differentiation.     
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