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SUMMARY

Radioiodine therapy for patients with differentiated thyroid cancer aims at redu-
cing tumor recurrence by eradicating residual macro- and microscopic foci. Side effects are ge-
nerally rare, tenuous and transient, with little clinical significance. To report a rare case
of differentiated thyroid carcinoma presenting a large expansive solid mass at the base of the
skull, with invasion of the left masticatory muscle and adjacent subcutaneous tissue, and without
invasion of the carotid space, which evolved to carotid artery rupture following radioiodine the-
rapy. Side effects are uncommon after radioiodine therapy and when present, have
mild intensity. Serious adverse events are very rare, especially those arising from structures not
directly invaded by metastatic tissue with radioiodine uptake, as occurred in this case. This occur-
rence serves to raise awareness of the need for increased care when using radioiodine therapy
on high-avidity masses located close to important structures. ArqBras Endocrinol Metab. 2011;55(6):419-25

SUMARIO

lodoterapia em pacientes com carcinoma diferenciado da tireoide tem o objetivo
de reduzir a recorréncia tumoral erradicando focos residuais macro e microscépicos. Os efeitos
colaterais, em geral, sdo raros, ténues e transitorios, com pouca repercussao clinica.
Relatar um caso raro de carcinoma diferenciado da tireoide apresentando grande massa solida
expansiva na base do cranio, com invasdo da musculatura mastigatoria esquerda e do tecido
subcutaneo adjacente, sem invasdo do espaco carotideo que evoluiu com ruptura de cardti-
da pos-iodoterapia. Os efeitos colaterais pds-iodoterapia sdo pouco frequentes e,
quando presentes, de intensidade discreta. Os eventos adversos graves sdo muito raros, em
especial, aqueles decorrentes de estruturas nao invadidas diretamente pelo tecido metastatico
iodocaptante, como nesse caso, alertando também para a necessidade do aumento dos cuida-
dos na terapia de grandes massas avidas pelo radioiodo proximas as estruturas nobres. Arq Bras
Endocrinol Metab. 2011;55(6):419-25
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INTRODUCTION

he incidence of thyroid neoplasms ranges from

0.5 to 10 cases per 100,000 inhabitants (1), cor-
responding to 1% of malignant neoplastic diseases (2,3).
Papillary and follicular types are called well-differenti-
ated, and correspond to 94% of the cases (3), with pre-
dominance of the first type (80%) over the second type
(20%) (4). Follicular carcinoma presents greater inci-
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dence in areas where goiter is endemic, and iodine defi-
ciency is the main contributing factor for the occurrence

of this tumor (3,5-7). Other conditions such as dyshor-

monogenetic goiter, previous irradiation, Cowden dis-
ease, hereditary nonmedullary thyroid cancer syndrome
and, rarely, adenomas, have also been described (3,8).
Recent advances in molecular biology have impro-
ved the understanding of thyroid carcinoma pathoge-
nesis. Papillary thyroid cancers usually carry mutations
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and rearrangements that activate mitogen-activated
protein kinase (MAPK). Rearrangements of RET and
NTRKI tyrosine kinases, which activate mutations of
BRAF and RAS, are sequential components of MAPK
activation (9). These rearrangements result in produc-
tion of chimeric proteins named RET/PTC and TRK.
In adults, close to 40% of sporadic papillary cancers
have these rearrangements, and RET rearrangements
are about three times more common. The incidence of
RET rearrangements in papillary cancers is higher in
children, involving up to 80% of the cases of children
exposed to external x-irradiation, and those exposed
to the Chernobyl nuclear accident (10,11). Papillary
thyroid cancers in patients with familial adenomatous
polyposis frequently show RET rearrangements. BRAF
proteins are serine-threonine kinases that activate the
RAF/MEK/MAPK signaling pathway. The T1799A
mutation of the BRAF gene affects up to 69% of pa-
pillary thyroid cancers and may be associated with wor-
se clinical prognosis. RAS mutations are found in folli-
cular adenomas and have been reported in the follicular
variant of papillary thyroid cancers (12-17).

Genetic aberrations of follicular thyroid cancer in-
clude translocations (t[2,3][ql3;p25]) (18), which
result in fusion of part of the DNA-binding segment
of PAX8 gene and peroxisome proliferator-activated
receptor gamma 1 (PPAR-gamma-1) gene. PAXS8 is a
thyroid transcription factor, and PPAR-gamma-1 is a
transcription factor that stimulates cell differentiation
and inhibits cell growth. Overexpression of normal c-
-myc and c-fos genes, as well as mutations of H-ras,
N-ras, and K-ras proto-oncogenes, is found in follicular
adenomas, follicular cancers and, occasionally, papillary
cancers (19,20). Allelic losses in these genes are also
frequent in follicular cancers (21). Hypermethylation
of RASSF1A, a known tumor-suppressing gene, has
been described in one study in 9 out of 12 cases of folli-
cular thyroid cancer, 44% benign adenoma cases, and
20% papillary thyroid cancer cases, reflecting an early
step of thyroid carcinogenesis (22,23).

New oncogenic signaling pathway inhibitors,
growth or apoptosis modulators, angiogenesis inhibi-
tors, immunomodulators and gene therapies are being
tested in clinical trials. Drugs such as doxorubicin and
cisplatin are related to partial responses and conside-
rable toxicity. Other study targets are paclitaxel, car-
boplatin, epirubicin, axitinib, motesanib and sorafenib
(23,24). With the advances in understanding patholo-
gical mechanisms of molecular and cellular differentia-
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ted thyroid carcinoma, new therapies are being studied.
However, so far, standard treatments based on surgery,
radioiodine and sometimes radiation therapy remain
the most commonly used.

Differentiated thyroid carcinoma is considered to
be a disease of indolent course that is generally curable.
Tumor recurrence occurs in about 20% to 40% of the
cases, and up to 5% of the cases present cell undiffe-
rentiation (25-27). The hematogenic route is the most
common route of dissemination route of follicular cases
(28). Distant metastases occur in 15% to 20% of the
cases, and mostly involving the lungs and bones (3).
Less commonly, metastases can occur in the kidneys
(29) and suprarenal region (30). We did not find any
descriptions in the literature regarding invasion of the
masticator spaces and adjacent subcutaneous region.

Nuclear medicine has a close relationship with this
disease, since it is involved in the diagnosis and, par-
ticularly, in the treatment of the disease. Radioiodine
therapy for patients with differentiated thyroid carcino-
ma aims at reducing tumor recurrence by eradicating
residual microscopic foci. Side effects are generally rare,
tenuous and transient.

The purpose of this report was to present the case
of a patient with an unusual manifestation of follicular
thyroid carcinoma with extensive metastatic infiltration
at the base of the skull, who showed carotid artery rup-
ture after radioiodine therapy, a complication that had
not been described in the literature so far.

CASE REPORT

MDPM, a 47-year-old white woman, presented swelling
on the left side of her face for the past three years. It
intensified over the past few months, with associated
difficulty in swallowing and breathing. Physical exami-
nation showed a large tumor in the left half of the face,
with bulging of the maxilla and palate (Figure 1). Fine-
-needle aspiration puncture on the left maxilla revealed
the presence of thyroid tissue. Thus, the investigation
was directed towards the thyroid gland. Biochemical
assays showed decreased TSH levels (0.04 mIU/mL,
vs. ref. 0.2 to 4.2 mIU/mL) and normal free T4 levels
(0.81 ng/dL, vs. ref. 0.71 to 1.85 ng/dL) near to lo-
wer limit without clinical symptoms. Ultrasound exa-
mination demonstrated that the thyroid was eutopic,
with enlarged, lobulated and at least three hyperechoic
nodules in the gland (one with peripheral calcification
around it, measuring 1.4 cm). Fine-needle aspiration
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identified the presence of colloid goiter, and no lymph
node enlargement or extrathyroid cervical extension.
The same nodule measuring 1.4 cm was identified as a
cold nodule in the middle third of the right lobe, using
scintigraphy with *™Tc-pertechnetate. Computed to-
mography of the paranasal sinuses showed a large solid
expansive mass measuring 8.0 x 9.0 x 11.7 cm, affec-
ting an extensive area at the base of the skull, invading
the left masticatory muscles and adjacent subcutaneous
tissue, but not invading the carotid spaces (Figure 2).

Figure 1. Tumor development on the left side of the face.

Figure 2. Computed tomography of paranasal sinuses, showing a large
expansive lesion with its epicenter in the maxilla bone, affecting the
maxillary sinuses, nasal cavity and palate, invading the base of the skull,
compressing the brain parenchyma, and invading the masticatory space
and subcutaneous tissue on the left side of the face.
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A biopsy on the left maxilla detected metastasis of a
well-differentiated follicular thyroid carcinoma, which
was confirmed by immunohistochemical analysis (Figure
3). The patient then underwent total thyroidectomy, and
the anatomopathological examination on the specimen
confirmed the presence of follicular carcinoma in both
lobes of the gland as previously mentioned (Figure 4).

In order to determine the complementary therapy,
the patient underwent whole-body investigation scan
BT (Figure 5) and bone scintigraphy (Figure 6), which
found bone and soft-tissue lesion with high radioiodi-
ne uptake taking almost the entire left side of the face.
We decided to administer radioiodine therapy ata 9250
MBq (250 mCi) dose, which was done without any im-
mediate intercurrences.
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Figure 3. Photomicrograph of the left maxilla, showing infiltration by well-
differentiated follicular thyroid carcinoma.
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Figure 4. Photomicrograph of the thyroid gland, showing well-differentiated
and encapsulated follicular carcinoma.
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Figure 5. Whole-body scan using iodine 131 at diagnosis and after radioiodine therapy. A voluminous tumoral mass with iodine uptake is seen occupying
the paranasal sinuses, nasal region and oral cavity, and extending to the base of the skull, with imprecise limits and swollen appearance. From left to right:
anterior view after diagnosis and after therapy; posterior view after diagnosis and after therapy. Highlighted anatomical relationships: A: nose; B: left maxilla;

C: mouth; D: right maxilla; E: remainder of the thyroid.

r

Figure 6. Bone scintigraphy performed using *"Tc-MDP, showing
, osteoblastic and osteolytic bone metastases on the left side of the face, with
expansion into soft tissues.
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Seventeen days after therapy, the patient complai-
ned of intense progressive pain on the left side of the
face, associated with edema. This persisted for other
five days and culminated in the rupture of the ipsilate-
ral external carotid (22 days after the radioiodine the-
rapy). An emergency procedure involving exploratory
cervicotomy and ligature of the vessels was carried out.
After stabilization, the patient was discharged from the
hospital without bleeding or complaining of pain, and
with decreased tumor volume.

DISCUSSION

Thyroid cancer accounts for less than 1% of all cancers,
and malignant endocrine tumors are the most common
type. They are more prevalent in women than in men
(3:1), and occur most frequently at reproductive age
(1). The vast majority, around 94%, derives from follicu-
lar epithelial cells of the thyroid and are classified as di-
fferentiated, and are called either papillary or follicular.
Another 5% are medullary carcinomas of the thyroid.
The remainder (1%) are anaplastic tumors (3,31). Upon
physical examination, it is possible to find thyroid no-
dules in around 5% of female patients and 1% of male
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patients. Consequently, incidence of this carcinoma has
been found to range from 5% to 15%, depending on
the age, sex, history of exposure to ionizing radiation,
and any family history of thyroid cancer. Using high-
-resolution cervical ultrasonography, the rate of nodule
findings ranges from 19% to 67%, and is higher in female
and elderly patients. Characteristics such as the presen-
ce of microcalcifications, hypoechoic nodules, increased
vascularization, infiltrative margins and increased size
are signs that lead to suspicion of carcinoma (24).

Lymph node involvement occurs in 20% to 50% of
the cases, particularly in papillary carcinomas, and may
even occur in cases of small intrathyroid primary tu-
mors. Lymph node levels commonly affected are III,
IV and VI. It is believed that while papillary thyroid
carcinoma presents preferential dissemination by lym-
phatic route, hematogenic route is more common in
the dissemination of follicular thyroid carcinoma. Lun-
gs and bones are the most frequent sites for distant me-
tastases, with rare reports of metastases in the kidneys
and suprarenal area (3,24,28-30). The sites of metasta-
sis observed in the present case have never been descri-
bed in the literature.

The approach used for differentiated thyroid carci-
noma patients consists on the removal of the primary
tumor, which decreases the morbidity related to the
treatment and staging of the disease, and facilitates
treatment with complementary radioiodine therapy. In
differentiated thyroid carcinoma cases with metastatic
lesions, there is a therapeutic sequence that needs to be
followed. Surgery is the main intervention, followed by
radioiodine therapy, external beam radiotherapy, and
other attempts to alleviate the condition.

Chemical properties of 3T are identical to those
of stable iodine, and it has the same role in metabolic
processes and thyroid hormone synthesis. The basis of
radioiodine therapy is as follows: tissue ionization tri-
ggered by the emission of *'I beta radiation destroys
macromolecules as a consequence of either direct in-
teraction with radiation or production of free radicals
caused by breaking of water molecules. Irradiation may
also activate cell apoptosis by means of three mechanis-
ms. The first is the loss of the ligand /receptor system,
thereby triggering the tumor necrosis factor family; the
second involves members of the pro- and anti-apoptotic
Bcl2 family; both of these converge towards the third
mechanism, which involves caspase activation (32).

Therefore, the basis of radioiodine therapy is that it
attempts to destroy the macroscopic thyroid tissue or
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the remaining microscopic cell tissue after surgical re-
section (4). Its use enables a correlation between incre-
ased serum thyroglobulin levels and tumor recurrence
or growth, in that the remaining healthy thyroid tissue
was destroyed by radioiodine therapy. The first dose of
radioiodine therapy can be considered an adjuvant the-
rapy for treating well-differentiated thyroid carcinoma.

This therapy is recommended for high and inter-
mediate-risk patients and, to a limited extent, for low-
-risk patients (24,33,34). In high-risk patients with ma-
croscopic tumor invasion, incomplete tumor resection,
distant metastases and disproportionate thyroglobulin
levels, total thyroidectomy with surgical removal of
all possible locoregional disease is an important step
in the initial treatment, since it may lead to possible
response of the metastases to radioiodine therapy (24).
Because of the severe metastatic infiltration into seve-
ral structures of our patient, removal of the metastases
was impossible, and we decided to use complementary
non-surgical radioiodine therapy, given that the mass
would concentrate the radioisotope.

There is a current lack of prospective randomized
studies that might enable standardization of the admi-
nistration of iodine 131activity. Fixed empirical quanti-
ties are used, along with fixed blood assay levels and ab-
sorbed tumor doses. Minimum activity levels of 1110
MBq (30 mCi) to 3700 MBq (100 mCi) have been
described for low-risk patients. However, when an ac-
tivity level of 1110 MBq is used, a second therapeutic
dose is necessary for ablation (35). Increasing quanti-
ties, going over 3700 MBq, according to the severity
of the case and the potential therapeutic value of ra-
dioiodine, are recommended. For patients like ours, in
whom radioiodine therapy interferes with the potential
prolonged survival, empirical administration of 5550
MBq (150 mCi) to 11100 MBq (300 mCi) is recom-
mended, although it does not have curative potential
(1,24). We believe that the choice of an activity level of
9250 MBq (250 mCi) in our case, without fractioning,
brought the disease under control within a shorter
time, with diminished respiratory symptoms.

Radioiodine therapy requires stimulation of TSH

to values greater than 30 mU /L. Elevation of endo- :

genous TSH can be achieved by suspending levothyro-
xine use for four weeks in adults and for 14 days in
children, together with an iodine-poor diet for around
two weeks. Elevation of TSH can also be achieved by
means of exogenous TSH, with recombinant human

TSH (rhTSH). Use of rthTSH has been correlated with -
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lower radioiodine uptake in therapeutic targets than in
patients undergoing LT4 restriction and iodine-poor
diet, thereby increasing the possibility of rapid expan-
sion of metastatic lesions (24). Because of the presence
of extensive functioning metastatic thyroid tissue with
high avidity for radioiodine, there was no need to sti-
mulate TSH for iodine therapy.

Mild adverse reactions have been described in ra-
dioiodine therapy, such as acute irradiation syndrome,
pain, local edema, hypoparathyroidism, sialadenitis,
xerostomy, changes in taste, gastritis, local pain at se-
condary implantation foci, and transient gonadal hy-
pofunction. Acute reactions of greater severity include
transient medullary depression, radiation pneumonitis,
edema and bleeding at metastatic foci such as the lungs
and brain. There are reports of such reactions leading
to death (1,32). Late-stage complications include chro-
nic sialadenitis, lithiasis in the salivary glands, pulmo-
nary fibrosis, acute myeloid leukemia, oligospermia or
azoospermia (1).

Although adverse events following radioiodine
therapy are uncommon and tenuous, they may signal
complications of greater severity, particularly in re-
gions close to large masses with high radioiodine up-
take. Corticoid use has been recommended, especially
in cases of extensive metastatic lung infiltrations, in an
attempt to diminish the inflammatory process and the
severity of fibrotic sequelae.

High iodine uptake in the present report was res-
ponsible for massive locoregional cell death, thereby tri-
ggering carotid rupture. This was been predicted from
the course of the case, given that this occurrence has
not been described in the literature, and tomography
had not suggested that the metastasis might invade the
blood vessel. It is possible that corticoid use would have
benefited out patient, avoiding severe complications.

Radiotherapy was not recommended in our case,
because of the high avidity of the metastatic mass for
radioiodine which was achieved during the diagnostic
whole-body scanning. Thus, therapy using radioiodine
was preferred. This decision was also made because of
the lack of prospective randomized studies describing

- the impact of external beam radiotherapy on survival
- (23,24,36-38). Nonetheless, the British Thyroid Asso-
- ciation has recommended external beam radiotherapy
. for patients over 60 years of age with extensive extra-

nodal spreading, after they have undergone optimized
surgical therapy. Furthermore, the American Thyroid
Association has suggested that it may be possible to
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use radiotherapy for patients over 45 years of age who,
during the operation, show visible extrathyroid exten-
sion of the disease, and potential microscopic residual
disease (24,38). For tumors that invade the aerodiges-
tive tract, external beam radiotherapy may also assist in
controlling the disease, when associated with surgery
and radioiodine therapy. Its use has also been described
for lesions with a propensity to fracture, symptoms of
compressive origin and bone pain.

In conclusion, although adverse events with seve-
re clinical repercussions are rare among differentiated
thyroid carcinoma patients after iodine therapy, special
preventative care may be necessary. Preventative corti-
coid therapy and follow-up or hospitalization for two
to three weeks may diminish the inflammatory reac-
tion, and the time of peak tissue destruction may be
observed by the medical team.

Disclosure: no potential conflict of interest relevant to this article
was reported.
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