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Autonomously functioning thyroid nodule treated
with radioactive iodine and later diagnosed as papillary

thyroid cancer
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ABSTRACT

The malignancy risk is low in hot thyroid nodules verified by scintigraphy. We present a rare
case of papillary carcinoma, initially treated as an autonomous hot nodule. Case report. A 36-
year old male patient with a hot thyroid nodule and subclinical hyperthyroidism was treated
with 10mCi 'I. On admission, both 99mTc and *'I thyroid scintigraphic imaging revealed
a hot nodule at the right lobe accompanied by lower uptake in the remaining thyroid tissue.
After treatment, there was a progressive increase in the nodule size; a fine needle aspiration
biopsy was thus performed which showed findings compatible with papillary thyroid cancer.
The patient was referred to our department for further management. Total thyroidectomy
with right central neck dissection was performed. The pathologic examination showed that the
whole nodule (1.5 cm diameter) was a columnary type papillary thyroid cancer. Conclusion: In
the case of a small-sized toxic thyroid nodule, the possiblility of malignancy cannot be totally
ruled out. Suspicious hot nodules should be cytologically evaluated before radioactive iodine
treatment to determine the existing malignancy risk. Fine needle aspiration biopsy should be
performed in all hot thyroid nodules that increase in size after radioactive iodine treatment.
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INTRODUCTION

Thyroid nodules are the most frequent thyroid
disorder. They may be a feature of many thyroid
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diseases. The vast majority of thyroid nodules are
benign. The main clinical problem is to distinguish
the malignant lesions requiring surgical treatment
from the benign ones.'? Usually, malignant thyroid
nodules do not take up radionuclides and appear as
“cold” areas in thyroid scintigraphy. However, on
rare occasions malignancy may be found in functional
nodules."?

We describe the unexpected diagnosis of malig-
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nancy in a patient with a hyperfunctioning solitary
thyroid nodule, which had been treated with radio-
iodine.

PATIENT’S DESCRIPTION

A 36-year old male patient living in an endemic,
iodine deficient area currently under iodized salt
supplementation, was admitted to a medical center
with the complaint of excessive sweating, even over
little effort, of 6 months duration. The laboratory
investigation showed: TSH <0.05 ulU/ml (0.34-5.60),
FT3 3.8 pg/ml (normal limits 1.9-4.9), FT4 1.75 ng/dl
(normal limits 1-1.8). " Tc thyroid scintigraphy re-
vealed a hyperactive nodule at the superior-medial
side of the right lobe accompanied by reduced activity
in the remaining thyroid gland (Figure 1). "' scin-
tigraphy confirmed the hyperactivity of the nodule
at the right lobe and the uptake of '*'T at 24 hours
was 25.5% (normal range: 15-35%) (Figure 2). The
thyroid ultrasonography (US) showed a hypoechoic
nodule at the right lobe, 14x12 mm in size, containing
internal echos and normal parenchymal echogenicity
in the remaining thyroid gland.

The patient was prescribed a treatment dose of 10

Figure 1. Hyperactive nodule at the right lobe and minimal ac-
tivity in the remaining areas shown in *™Tc scintigraphy.

mCi of radioidine "*'I (RAIT), which he received as
an outpatient at a Nuclear Medicine Center.

At follow-up after the radioactive iodine treatment,
TSH returned to the normal range and the sweating
problem improved. At the US investigation after 5
months, the nodule at the right lobe was 16x12mm
in diameter and hypoechoic. Six months later the
thyroid hormone levels were normal. However, a
slight further increase of the nodule size was detected
in the ultrasound, which now measured 18x14mm
(Figure 3). A fine needle apiration biopsy (FNAB)
of the nodule was performed and found to be posi-
tive for papillary thyroid carcinoma. No pathological
lymphadenopathy could be detected by cervical US.
Chest radiography and abdominal US findings were
normal. At this point, the patient was referred to our
department for further evaluation.

Total thyroidectomy with right central neck dis-
section was performed. Multiple lymph nodes —the
largest being 0.5 cm —were palpated at the right central
part of the neck. No palpable lymphadenopathy was
evident at the left cervical area. Right central neck
dissection was performed with protection of the recur-
rent laryngeal nerve and of the superior and inferior

Figure 2. The 24" hour appearance of the hyperactive nodule
at the right lobe in "*'I scintigraphy.
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Figure 3. Hypoechoic nodule 18x14mm in size at the right lobe
after one year of *'I treatment.

parathyroid glands. Pathology disclosed columnary
type papillary thyroid cancer, occupying almost all
of the 1.5 cm nodule, which contained some colloid
and was covered by cells forming solid groups and
resembling high columnary epithelium in the lumen
(Figure 4). The patient was discharged on the first
postoperative day. The postoperative follow-up did
not show any residual or recurrent disease.

DISCUSSION

The incidence of nodular thyroid disease as well
as that of functioning thyroid nodules is increased in
iodine deficient areas. Malignancy, however, is rare
in hot nodules.?

Some thyroid nodules may give different images
with different radioactive tracers. Thus, well-dif-
ferentiated thyroid cancer nodules may seem warm
or hot with " Tc and cold with B'L* If the nodule
appears hot with both types of scintigraphies, the
probability of malignancy is very low.’ In our case,
the nodule was imaged as hot with both Tc99m and
BIT scintigraphy.

However, it is recognised that there is a possibil-
ity of cancer in autonomous nodules.*¢ The case
herein described presented with subclinical hyper-
thyroidism before RAIT. In the paper by Mizukami
et al’ thyroid cancer was detected in 12% of cases
with autonomous nodules. Niedziela et al® found an

Figure 4. Papillary thyroid cancer that covers almost all of the
nodule, containing colloid in some parts only, covered by cells
forming solid groups and resembling high columnary epithe-
lium (Hematoxylin-Eosin stain X 100).

increase in the incidence of hot nodules in children
in a region of iodine deficiency after salt iodination;
cancer incidence in hot nodules as high as 29% was
reported in this study. Based on 31 cases, this study
also disclosed an association between the incidence
of malignancy and the uptake of the radiopharma-
ceutical in the remainder of the gland. Only one out
of the 17 cases, where the radioactivity uptake was
completely suppressed in the extranodular thyroid,
proved malignant, yielding an incidence of 5.9%;
on the other hand, in the remaining 14 cases where
there was evident (although reduced) uptake of the
radionuclide by the gland parenchyma outside the
nodule, the cancer incidence was considerably higher
(57.1%). Our case thus shows marked similarity with
this second high risk group of Niedziela’s patients;
our patient lived in an area with iodine deficiency,
recently under iodized salt supplementation, and
the scintigraphy showed minimal uptake in the ex-
tranodular thyroid areas.

Due to different definitions and criteria, it is dif-
ficult to determine the real incidence of cancer in
hyperfunctioning thyroid nodules.’ In the literature,
autonomous differentiated thyroid cancers are very
rare and primarly reported as sporadic cases.**!°
Majima et al!! found 25 such cases in their study
published in 2005. In addition, thyrotoxicosis due to
thyroid carcinoma has been described in association
with extensive functioning metastases.'?



178

M. ULUDAG ET AL

The points that need to be addressed are the
expected change in nodule size after radioiodine
treatment and the possibility that histology may have
been affected by the previous radioiodine. Although
some studies showed that in 70-90% of patients the
toxic thyroid nodule remains palpable after RAIT,
O’Brien et al”® noted complete nodular regression
in 56.3% of patients in the first year after treat-
ment. On the other hand, Erdogan et al'* consider
that complete nodular regression after RAIT does
not occur, and observed a 50% reduction in the size
of toxic nodules over a period of 12 months. In our
case the increase size of the nodule was the observa-
tion that lead to further evaluation and diagnosis.
Some nonspecific histologic changes may appear in
the thyroid after the treatment of hyperthyroidism
with radioactive iodine.” At the FNABs carried out
after RAIT, nuclear changes suggestive of either
papillary or anaplastic carcinoma may be seen.'®
Furthermore, thyroid cancers that appeared after
RAIT for hyperthyroidism have been reported. In
these cases, however, the latent period was generally
longer than 3 years with a mean of 11.4 years."” In
another study, no malignant change was observed,
either clinically or cytologically, during a follow-up
period of up to 20 years following RAIT." Thus, the
oncogenic effect of RAIT on the adult thyroid gland
has yet to be proven.'®

In our case, since only one year had passed after
the B'I treatment, we assume that the autonomous
nodule itself was malignant already at presentation.
The increasing instead of decreasing size after appar-
ently successful RAIT may be considered as a sign of
malignancy. Furthermore, the nodule was found to
harbor papillary carcinoma. Although the majority
of such cases are follicular cancers, papillary thyroid
carcinoma has also been described.” Before the wide
application of FNAB, the traditional work-up in rou-
tine studies usually began with thyroid scintigraphy.?
Although sintigraphy has considerable value in the
identification of autonomously functioning thyroid
tissue, it presents major limitations with respect to its
ability to distinguish benign from malignant lesions.
Thus, because of its diagnostic accuracy, FNAB should
be the initial procedure used in nodule evaluation.'” On
the other hand, the serum TSH levels are measured
as a first step; hyperfunctioning nodules are rarely

malignant, so if there’s no suspicious clinical feature,
observation alone or treatment with RAl can be a
reasonable alternative to surgery.>* Routine biopsy
of a hot nodule may prevent unnecessary surgery.’

We conclude that a functioning/toxic thyroid
nodule, especially when of small diameter, does not
totally rule out malignancy. In thyroid scintigraphy,
minimal activity with incomplete suppression of radio-
pharmaceutical uptake in the extranodular thyroid
areas may be a risk factor of malignancy. Fine needle
aspiration biopsy should be performed in the case of
a hot thyroid nodule accompanied by suspicious clini-
cal features. If RAIT is given to a patient with toxic
nodules, the structural (anatomic) progress should
be followed, as increase of the nodule size may be
a sign of malignancy. In such cases, FNAB should
be performed in order to exclude the possibility of
malignancy.
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