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ABSTRACT
Introduction: Malignant thyroid nodules are clinically euthyroid and appear as cold nodules
on scintigraphy. Malignancy in hyper-functioning thyroid nodule is rare.
Case report: A 48-year-old male with painless swelling on the right side of his neck for the
last 4 months complained of feeling hot all the time, sweating and unintentionally losing
about 20 pounds. On physical examination, there was a 3-cm mobile, non-tender mass on the
right supra-clavicular area biopsy of which was consistent with metastatic papillary carcinoma
of thyroid. Neck imaging showed a cystic mass in the right supra-clavicular fossa region,
bilateral neck adenopathy and multiple thyroid nodules. Subsequent thyroid radionuclide
scans showed three hyper-functioning nodules, which were later demonstrated to be a
follicular variant of papillary microcarcinoma. He was treated with total thyroidectomy
followed by radioactive iodine thyroid ablation therapy.
Conclusion: Physicians need to be aware and vigilant for the possibilities of malignancy in a
hyper-functioning thyroid nodule when evaluating any thyroid nodule.
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1. Introduction

Thyroid nodules are frequently encountered clinical
entities, and tend to be benign in nearly 95% of the
cases [1]. However, certain features in history, physi-
cal examination, laboratory tests and imaging scans
raise suspicion for malignancy. Nearly all the malig-
nant thyroid nodules are clinically euthyroid and
appear as cold nodules on scintigraphy [2].
However, they are rarely associated with hyper-func-
tioning thyroid glands [3,4]. Here we present a case
of a young man with hyper-functioning thyroid
nodules found to be harboring invasive papillary
thyroid carcinoma with nodal metastasis. He had a
markedly suppressed serum thyrotropin level with
elevated free thyroxine level.

2. Case report

A 48-year-old African–American male presented for
surgical removal of his recurrent keloid on left cheek.
He was also complaining of painless swelling on the right
side of his neck for the last 4 months. The swelling had
been progressively increasing in size, but he denied any
pain, discharge, redness, fever, sore throat, hoarseness or
difficulty in swallowing. However, he reported feeling
hot all the time, sweating and unintentionally losing
about 20 pounds in the last 2 months. There was no

change in his appetite, abdominal pain, bowel habit
alteration, nausea or vomiting. The rest of the systemic
review was negative. He had a past medical history of
recurrent keloids and hypertension, but was not taking
any medications. There was no previous history of neck
irradiation. He had smoked about 10 cigarettes daily for
the last 20 years. He did not drink alcohol or use recrea-
tional drugs. Family history was significant for pancreatic
cancer and gastric cancer on his maternal side. Physical
examination was significant for a pedunculated keloid on
the left side of the face and a 3-cm mobile, non-tender
mass on the right supra-clavicular area. His initial blood
test was significant for thyroid-stimulating hormone
(TSH) level of <0.005 µIU/mL (normal 0.450–4.50 µIU/
mL), free T4 level of 2.93 ng/dL (0.9–2.4 ng/dL) and T3
level of 155 ng/dL (3.6–5.6 ng/dL). Neck imaging with
computed tomography (CT) scan and thyroid ultrasono-
gram (USG) showed a cystic mass about 4.4 cm in the
right supra-clavicular fossa region, bilateral neck adeno-
pathy and multiple thyroid nodules. Thyroid USG
showed a 1.5-cm nodule in superior pole of the right
lobe, a 1.4-cmnodule in the lower pole of right lobe and a
0.7-cm nodule near the isthmus. Subsequent thyroid
radionuclide scans with technetium 99 m pertechnetate
showed hyperavid nodular foci in the lower pole of right
lobe, middle portion of the right lobe and the isthmus
(Figure 1). Excisional biopsy of the right supra-clavicular
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mass was done and showed a lymph node consistent
with metastatic papillary carcinoma of thyroid
(Figure 2). Immunohistochemistry testing was positive
for TTF1 and CK20, and focally positive for Carcino
Embryonic Antigen (CEA) monoclonal marker and
thyroglobulin. He then underwent total thyroidectomy
with right neck dissection. Microscopic examination of
the surgical specimen revealed three foci of tumor – a
5.5-mm area in the lower portion of the right lobe with
follicular variant of papillary microcarcinoma involving
the thyroid capsule, a 1.4-mm area in the isthmus with
circumscribed follicular variant of papillary microcarci-
noma and a 0.5-mm area in mid portion of the right lobe
with circumscribed follicular variant of papillary micro-
carcinoma (Figure 3). Surgical margins were clear, and
only 1 out of the 17 lymph nodes sampled was positive
for metastatic carcinoma. The pathological stage of the
tumor was T1aN1bMx. Subsequently, the patient under-
went radioactive iodine (I-131) thyroid ablation therapy
and was discharged. On follow up, his TSH was 55 µIU/
mL (normal 0.36–3.7 µIU/mL), thyroglobulin level was
5.2 ng/mL and thyroglobulin antibody level was <1,
while whole body I-131 scan showed mild focal areas of

increased activity in the upper neck region and no evi-
dence of distant metastasis.

3. Discussion

Thyroid nodules are a common clinical problem.
While 4–7% of adult population in the United
States have a palpable thyroid nodule, only 5% of
these are malignant [1]. All thyroid nodules more
than 1 cm in size and those less than 1 cm in size
with associated lymphadenopathy or suggestive clin-
ical features require further evaluation to rule out
malignancy [5]. The initial step in the evaluation of
a thyroid nodule is measurement of serum TSH fol-
lowed by thyroid radionuclide scan if the TSH is
subnormal. Malignant nodules are usually non-func-
tioning [2]. Hyper-functioning nodules are thought
to only rarely harbor malignancy and, as such, do not
necessitate cytological evaluation [5].

Our patient had hyper-functioning nodules on thyr-
oid radionuclide scan with overt hyperthyroidism as
evidenced by clinical symptoms, suppressed serum
thyrotropin and elevated thyroxine. However, in the
presence of cervical lymphadenopathy, the possibility
of thyroid malignancy was entertained. The subsequent
excisional biopsy of the lymph node and thyroidectomy
proved the presence of invasive papillary carcinoma of
thyroid. Multiple other cases of hyper-functioning
malignant thyroid nodules have been reported [4,6–8].
In a review by Mirfakhraee et al., the prevalence of
intra-nodular thyroid malignancy among hyper-func-
tioning ‘hot’ nodules ranged from 0% to 12.5% in dif-
ferent case series with the weighted prevalence rate
being 3.1% [6]. Similarly, there are increasing number
of reports of co-existence of thyroid malignancy and
hyperthyroidism [9–12]. In a review by Gabriele et al.,
the prevalence of thyroid malignancy in hyperthyroid
patients was 1.65% [11]. Most of these malignancies
were of the papillary carcinoma type [6]. While the
exact pathophysiological mechanism has not been

Figure 1. Thyroid radionuclide scans with technetium 99 m
pertechnetate.

Figure 2. Microscopic examination of the specimen after
excisional biopsy of the right supra-clavicular mass.

Figure 3. Microscopic examination of the surgical specimen
after total thyroidectomy.
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elucidated, mutations in TSH receptors and Ki-RAS
play an important role in the hyper-functioning of the
thyroid tumor and its carcinogenetic process [13,14].

Further evaluation and characterization of this asso-
ciation between hyper-functioning thyroid nodule and
malignancy is needed. Meanwhile, physicians need to
be aware and vigilant for the possibilities of malignancy
in a hyper-functioning thyroid nodule when evaluating
any thyroid nodule.
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