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Papillary Thyroid Carcinoma Developments After Radioactive
lodine Treatment for Toxic Adenoma: A Case Report
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Abstract

Radioiodine is an important radiopharmaceutical agent in nuclear
medicine practice for the treatment of hyperthyroidism and differ-
enciated thyroid cancer. One of the long term side effects of io-
nising radiation is the possibility of radiation induced malignancy.
There are limited reports about malignancy after 3'I therapy for
thyrotoxicosis. In this report, a case with papillary thyroid cancer
after radioactive iodine (RAI) therapy for toxic thyroid nodule is
presented. In this case, fine needle aspiration biopsy(FNAB) had
not been done before RAI therapy and papillary carcinoma was de-
tected four years later than the 444 MBq RAI therapy. The patient
underwent bilateral total thyroidectomy and central neck dissec-
tion. After the surgery, the patient underwent 5550 MBq RAI for
ablation. Summary, differentiated thyroid cancer can be found in-
cidentally in toxic nodule or can be developed as a consequence of
radioiodine therapy. FNAB must be performed for all the patients
with hot or cold thyroid nodules before RAI therapy and all the
patients taking RAI theraphy should be closely followed in terms
of nodule growing and cancer development.

Keywords: Thyroid cancer; *'T therapy; Toxic adenoma

Manuscript accepted for publication August 12, 2013

*Division of Endocrinology, Department of Internal Medicine, Konya
Training and Research Hospital, Meram Yeniyol, Konya, Turkey
bDepartment of Nuclear Medicine, Konya Training and Research
Hospital, Meram Yeniyol, Konya, Turkey

“Department of Internal Medicine, Konya Training and Research
Hospital, Meram Yeniyol, Konya, Turkey

dDepartment of General Surgery, Konya Training and Research
Hospital, Meram Yeniyol, Konya, Turkey

“Department of Pathology, Konya Training and Research Hospital,
Meram Yeniyol, Konya, Turkey

fCorresponding author: Cevdet Duran, Division of Endocrinology,
Department Internal Medicine, Konya Training and Research
Hospital, Meram Yeniyol, Meram, 42100, Konya, Turkey.

Email: dreduran@gmail.com

doi: http://dx.doi.org/10.4021/jmc 1459w

686 Articles © The authors | Journal compilation © ] Med Cases and Elmer Press Inc™

Introduction

The usage of radioactive iodine (RAI) therapy for toxic goi-
tre is increasing worldwide, so this issue is a public health
problem [1]. RAI is an important radiopharmaceutical agent
in nuclear medicine practice for the treatment of hyperthy-
roidism and differentiated thyroid cancer [2]. One of the
longterm side effects of ionising radiation is the possibil-
ity of radiation induced malignancy. In the literature, many
reports have been published in terms of radiation induced
thyroid malignancy after Chernobyl accident [3, 4]. Like-
wise, it is reported that thyroid cancer can be developed
after *'I therapy for thyrotoxicos [5-9]. It is also reported
that ' therapy for diagnostic purpose does not increase the
risk of thyroid malignacy although it is commonly used [10].
Besides, radiation exposure can cause thyroid malignancy,
RATI therapy is recommended as the first choice for toxic
adenoma by American Thyroid Association (ATA) without
performing fine needle aspiration biopsy (FNAB). As there
is no reported cancer case that developed from hot nodule,
routine FNAB is not recommended by ATA [11, 12]. In this
report, a case with papillary thyroid cancer after RAI therapy
for toxic thyroid nodule is presented.

Figure 1. ®"Tc scintigraphy showing a hot nodule at
the right thyroid region.
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Figure 2. Thyroid histopathology showing tumor tis-
sue composed of fibrovasculary core surrounded by
papillary formations, partially enclosed by a thick fi-
brous capsule (Hematoxyline & Eosine, x 80 HP).

Case Report

A thirty-four year old female patient was admitted to hospital
for toxic adenoma in 2007. At the initial investigation, TSH,
FT,, FT,, anti-thyroid peroxidase autoantibody and antithy-
roglobulin autoantibody (Anti Tg) levels were 0.189 plU/
mL (N:0.35-5.5 uIU/mL), 1.48 ng/dL (N: 0.85 - 1.78 ng/dL),
3.26 pg/mL (N: 157 -4.71 pg/mL), 133 IU/mL (N: 0 - 35 U/
mL) and 337 IU/mL (N: 0 - 40 IU/mL), respectively. Thy-
roid ultrasonography (USG) showed a calcified solid nodule
with cystic degenarations, in a size of 2 cm x 2.5 cm x 2
cm, at right thyroid lobe and the *™Tc thyroid scintigraphy
showed a hyperactive/hot nodule at right thyroid lobe (Fig.
1). After the diagnosis, 444 MBq (12 mci) *'I treatment was
administered orally in June, 2007. After RAI therapy, patient
remained in euthyroid status.

On January 2010, she was admitted at the hospital with

Figure 3. Thyroid histopathology showing atypical
thyrocytes with pale and large nuclei containing glassy
intranuclear inclusion bodies, lining the papillary pro-
jections. (Hematoxyline & Eosine, x 200 HP).
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Figure 4. Post ablative 9" day whole body 3!l scan
showing a remnant at the left thyroid bed.

a mass at the left side of her neck. After a physical exami-
nation, there was a palpable mobile mass at the left side of
thyroid lobe. Thyroid USG showed two classified nodules at
right thyroid lobe (9.5 and 10 mm in diameter), a heteroge-
neous mass with cystic areas and lobulated contours (30 mm
x 17 mm % 44 mm) at the left side of the cervical region and
lymph node with narrow hilus at bilateral cervical regions,
larger one measuring 11 mmx5.5 mm. FNAB was performed
and it revealed “papillary thyroid carcinoma” in the thyroid
nodule at right lobe and “suspected for malignancy” in the
mass at the left side.

On April 2011, the patient underwent bilateral total thy-
roidectomy with central lymph node dissection. The histo-
pathological examination showed papillary carcinoma in
size 1 cm x 1 cm x 1 cm at right thyroid lobe, 0.4 cm in
left thyroid lobe and five metastatic lymph nodes at the left
central neck (Fig. 2, 3). On L-thyroxine replacement therapy,
post-operative serum TSH, thyroglobulin and anti Tg levels
were 0.01 pIU/mL, < 0.2 ng/mL (1.6 - 59.9 ng/mL) and 63.2
IU/mL, respectively.

On September 2011, the patient underwent 5550 MBq
(150 mCi) radioiodine ablation therapy and post therapy, on
the 9th day,the whole body scan revealed a remnant at the
left thyroid region (Fig. 4).

Discussion
To the best of our knowledge, this is the first case reporting

papillary thyroid cancer arising from toxic adenoma follow-
ing RAI therapy. The prevalence of thyroid nodule increases
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with age and it is more common in women. Nearly less than
10% of all thyroid nodules are toxic [13]. Initial evaluation
of all thyroid nodules require FNAB, however, as the rate
of malignancy in toxic nodule is low and benign hyperfunc-
tioning nodules may be cytologically indistinguishable from
non functioning benign follicular neoplasms and follicular
cancer, ATA doesn’t recommend it for toxic ones [11]. It is
reported that toxic nodules are almost never malignant and
cold nodules are 5 - 8% malignant [12].

The usage of RAI therapy for toxic goitre is increasing
worldwide and the disadvantage of radioactive iodine ther-
apy is the possibility of radiation induced malignancy. 'I
has relatively high photon energy (364 keV), long half life
(nearly 8 day) and the presence of beta particle emissions
[2]. Latency period between radiation exposure and develop-
ment of thyroid cancer ranges between a minimum of 3 - 7
years and a maximum of 40 - 50 years [3]. The risk of the
development of thyroid malignancy decreases with age and
after the age of 20 years the risk is less [3, 4]. In our patient,
if we accept that the thyroid cancer developed as a conse-
quence of first RAI therapy, there had been nearly 4 years
between first RAI therapy and the diagnosis of cancer. This
was consistent with the literature for the development of the
thyroid cancer after radioiodine.

In the literature, there are few reports about thyroid can-
cer after RAI therapy for toxic nodulary or diffused goiter.
Staffurth et al. reported a folliculary thyroid cancer follow-
ing RAI therapy for Graves’ disease [5]. In their case, FTC
derived 17 years after the RAI therapy. Similarly, there are
some reports of anaplastic thyroid cancer after RAI therapy
for toxic goiter [6-9].

In the case, FNAB was not performed before the first
RAI therapy. It is not known whether the cancer had been
there before the therapy or it was developed after the therapy.
Therefore, FNAB must be performed for all nodules before
RAI therapy.

In conclusion, differentiated thyroid cancer can be found
incidentally in toxic nodule or can be developed as a conse-
quence of RAI therapy for toxic nodule. FNAB must be per-
formed for all the patients with hot or cold thyroid nodules
before RAI therapy and all the patients taking RAI theraphy
should be closely followed in terms of nodule growth and
cancer development.
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