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Metastatic Papillary Thyroid Carcinoma Gone Wild
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Abstract

Thyroid cancers account for only 1.5% of all cancers in adults and
3% of all cancers in children. In females, however, thyroid cancers
are the fifth most common cancer, comprising 4% of all cases. Of all
thyroid cancers, 74-80% of cases are papillary cancer. The prevalence
of thyroid cancer is rising worldwide. Although thyroid cancer has a
favorable prognosis, up to 20% of patients experienced recurrent dis-
ease during the follow-up period. Extra-thyroidal extension occurs in
8% to 32% of cases. Local or regional recurrences occur in 5-15% of
patients with papillary thyroid carcinoma (PTC). Distant metastasis
occurs in only 1% to 25% mostly in the lungs and bones. Our patient
is a 68-year-old woman with a past medical history of hypertension
and endometriosis. She has metastatic PTC with recurrent metastasis.
She had a subtotal thyroidectomy in 2004; radioactive iodine ablation
of residual cancer with two recurrent metastases at the right lateral
supraclavicular mass and skull base; underwent multiple neck surger-
ies and resection of skull base lesion in 2014; and local neck resection
of right lateral supraclavicular neck mass in 2017. She presented this
time with a 6-month history of right submaxillary and right infra-
auricular growth. The patient underwent an ultrasound-guided biopsy
of tonsillar and submaxillary masses with pathology consistent with
PTC. In 2020, the patient was found to have parotid gland involve-
ment. Biopsy of the parotid gland confirmed PTC cells. Recently in
2021 whole-body positron emission tomography/computed tomogra-
phy (PET/CT) showed early bone metastasis. This case report exem-
plifies a highly aggressive PTC with recurrent metastases to sites that
have rarely been reported in the past. It also draws our attention to
the unknown prognosis of such aggressive metastatic PTC. The pres-
ence of metastatic lesions at uncommon sites such as the tonsils, vocal
cord, parotid gland, oropharynx and bone metastasis should direct our
focus toward a need for further research on metastatic PTC to estab-
lish improved management strategies.
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Introduction

Thyroid cancers account for only 1.5% of all cancers in
adults and 3% of all cancers in children. In females, however,
thyroid cancers are the fifth most common cancer, compris-
ing 4% of all cases. Of all thyroid cancers, 74-80% of cases
are papillary cancer [1]. The prevalence of thyroid cancer is
rising worldwide. Although thyroid cancer has a favorable
prognosis, up to 20% of patients experienced recurrent dis-
ease during the follow-up period [2]. Extra-thyroidal exten-
sion occurs in 8% to 32% of cases. Local or regional recur-
rences occur in 5% to 15% of patients with papillary thyroid
carcinoma (PTC) [3].

Distant metastasis occurs in only 1% to 25% mostly in
the lungs and bones. Other less common sites are the brain,
liver, and skin [4]. The 5-year relative survival rates by stage
of diagnosis are as follows: all stages 98%, local disease >
99%, regional metastasis 98% and distant metastasis 55% [1].
Both recurrences and death from PTC can occur more than 30
years after being treated, thus lifelong follow-up of patients
with PTC is necessary [5].

A study by Seejore et al (2019) [6] suggested that patients
with delayed risk stratification (DRS) low-risk thyroid cancer
could be safely discharged after 5 years of follow-up; however,
the ideal duration of follow-up of individuals categorized as
having low-risk thyroid carcinoma, who account for most dif-
ferentiated thyroid cancer (DTC) patients, is as yet not entirely
clear. The 2014 British Thyroid Association (BTA) guidelines
advise lifelong follow-up [7].

Case Report

Investigations

Our patient is a 68-year-old female with past medical history
of hypertension, endometriosis, metastatic PTC with recur-
rent metastasis, status post subtotal thyroidectomy in 2004
to avoid the risk of hypoparathyroidism, status post radioac-
tive iodine (iodine-131) (RAI) dose of 70 millicuries abla-
tion of residual cancer for with two recurrent metastasis of
PTC at the right lateral supraclavicular mass and skull base
status post modified right radical neck dissection with sal-
vage of submandibular gland with superior mediastinal dis-
section and resection of skull base lesion 2014 status post
local neck resection of right lateral supraclavicular neck mass
in 2017 (Fig. 1). She presented in 2019 with a 6-month his-
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Figure 1. Computed tomography scan w/o contrast of neck and soft
tissue in 2017.

tory of right submaxillary and right infra-auricular growth.
Both masses were painful, gradually increased in size, and
were associated with difficulty swallowing. She denied fever,
discharge, recent trauma, other masses, weight changes, or
appetite changes. She was hemodynamically stable, and on
examination, the neck masses were soft, tender, 2 x 2 cm
in size, and cold to touch. Rigid laryngoscopy showed right
vocal cord paralysis and right tonsillar enlargement (Fig. 2).
Labs were unremarkable.

CT NECK WITHOU

Figure 2. Oropharyngeal mass on computed tomography scan in 2019.
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Figure 3. Orphan Annie nuclei.

Diagnosis

The patient underwent an ultrasound-guided biopsy of tonsil-
lar and submaxillary mass. The hematoxylin and eosin (H&E)
stain showed classical microscopic features of PTC which in-
cluded papillae with fibrovascular cores, psammoma bodies
and Orphan Annie nuclei consistent with PTC (Figs. 3, 4). The
H&E stain of the parotid gland tissue done in 2020 showed
classical microscopic features of PTC which included papil-
lae with fibrovascular cores, psammoma bodies, Orphan An-
nie nuclei, nuclear groove formation and overlapping of nuclei
which are shown in Figures 5 and 6.

Treatment

To treat PTC in this patient, subtotal thyroidectomy was done
to avoid the risk of hypoparathyroidism. RAI ablation of re-
sidual cancer was done in six different sessions; however, after

Figure 4. Psammoma body.
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Figure 5. Papillae with fibrovascular cores.

that, the PTC became iodine refractory. She also underwent
modified right radical neck dissection with salvage of subman-
dibular gland with superior mediastinal dissection and resec-
tion of skull base lesion in 2014 and local neck resection of
right lateral supraclavicular neck mass in 2017. Patient was
started with anti-cancerous medication 3 months after the last
surgery and is currently on lenvatinib. First, all surgeries were
done then lenvatinib was started. She follows up with Hema-
tology/Oncology. A gene survey of the patient was also ad-
vised.

Follow-up and outcomes

During her follow-up, a whole-body skull-thigh positron emis-
sion tomography/computed tomography (PET/CT) scan was
done in 2021, which showed a new hypermetabolic lesion in
the region of clivus suggesting early osseous metastatic dis-
ease. Patient continued to have progressive metastatic dis-
ease. Anti-thyroglobulin antibodies investigation was done
after surgery in 2004 which was 400 IU/mL but after 2018
they were undetectable; however, she followed up with anti-
thyroglobulin antibodies and a CT scan to see any recurrence.

Discussion

PTC accounts for 80% of thyroid malignancies and tends to
metastasize to the regional lymph nodes [8]. Many patients
who are less than 45 years of age that have thyroid cancer with
only regional lymph node involvement usually have an excel-
lent prognosis. The lung is the most reported distant secondary
metastasis location occurring at a frequency of only around 3%
to 15% [9]. PTC tends to metastasize through the lymphatic
system and hematogenous spread is rare [10, 11]. We believe
this to be one of the rare presentations of metastatic PTC with
spread to the tonsils, parotid gland and oropharynx. The new-
est PET scan shows detailed clear picture of the entire body,
which is helpful in diagnosis of metastatic disease.

Most commonly, PTC manifests as an asymptomatic thy-
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Figure 6. Nuclear grove.

roid nodule or mass. Occasionally, it can also present as dysp-
nea, dysphagia or persistent cough. Rarely, symptoms such
as new onset hoarseness, vocal cord paralysis, rapid enlarge-
ment or cervical lymphadenopathy point to local metastasis.
In around 50% of cases, diagnosis of PTC is a result of a thy-
roid nodule identified on physical examination or an incidental
finding detected on an imaging study. The rest of cases are a
result of patients identifying an asymptomatic nodule by them-
selves [12]. Age less than 15 or more than 45, male gender,
previous head or neck radiation and a family history of thyroid
cancer in a first-degree relative are some of the risk factors as-
sociated with increased risk of malignancy. A history of radia-
tion exposure is a very common finding associated with PTC.
Thyroid nodules may develop within 5 years of radiation ex-
posure and reach a peak within 30 years, but incidence remains
high even after 40 years of exposure [13, 14].

However, there is the emergence of novel treatments for
thyroid carcinoma, including tyrosine kinase inhibitors (TKIs)
such as lenvatinib and sorafenib, pretreatment with mitogen-
activated protein kinase inhibitors such as trametinib and se-
lumetinib, FDA-approved TKIs vandetanib and cabozantinib
to treat medullary thyroid cancer (MTC). Other cutting-edge
treatments for MTC include peptide receptor radionuclide
therapy and the carcinoembryonic antigen (CEA) vaccine. In
clinical trials, selective rearranged-during-transfection (RET)
protooncogene inhibitors, such as LOX0-292 and BLU-667,
demonstrated promising efficacy in the treatment of metastatic
MTC resistant to nonselective TKIs. The FDA-approved com-
bination of BRAF/MEK inhibitors dabrafenib and trametinib
has revolutionized the treatment of BRAFV600E-positive ana-
plastic thyroid carcinoma [3].

In terms of staging, the good prognostic factors include
young age (< 45 years), control locally, micronodular pulmo-
nary metastasis and disease that is sensitive to RAI [2, 9]. If a
45-year-old patient has metastatic thyroid cancers confined to
the lungs only then their classification is stage Il with a 5-year
disease-specific survival (DSS) of 100%. If it was the same
scenario with a patient greater than 45 years of age, their clas-
sification becomes stage IV with a 5-year DSS that drops by
half at 51%. The prognostic factors that are consistent with a
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poor prognosis include age > 70 years, distant metastasis be-
yond the lungs, follicular histology, poor differentiation and
lymph node metastasis > 3 cm [9].

Diagnostic measures for any patient presenting with a thy-
roid nodule include a complete history and physical exam and
a routine neck ultrasound examination to help differentiate the
nodule and assess the thyroid gland itself. The American Thy-
roid Association (ATA), the American Association of Clinical
Endocrinologists and the National Comprehensive Cancer
Network (NCCN) all recommend an ultrasound as a first step
to determine the location, characteristics, and extent of the thy-
roid nodule. The sonographic features of a malignant thyroid
nodule include hypoechogenicity, incomplete peripheral halo,
irregular margins, microcalcifications, invasion of surround-
ing tissue, and intramodular hypervascularity. Ultrasound can
also detect additional sites of local or metastatic lesions. Based
on ultrasound findings and clinical symptoms, a fine-needle
aspiration (FNA) biopsy may be warranted. It is the most accu-
rate and valuable procedure in assessing a thyroid nodule. The
sensitivity of FNA depends on the sample collection technique
and the experience of the cytopathologist [15]. The results of
the biopsy are divided into the following categories: malig-
nant, suspicious, indeterminate, benign, and nondiagnostic.
Accuracy of FNA can be as high as 90-95%. Immunostains
such as cytokeratin-19, HMBE-1 and galectin-3 can prove
to be useful in differentiating benign and malignant lesions.
BRAF mutations could also play an important role in indeter-
minate cytology. Forty to fifty percent of PTCs have reported
BRAF point mutations [16]. A screening serum thyroid-stimu-
lating hormone (TSH) level is also measured to determine the
functionality of the thyroid gland. Thyroid scintigraphy can be
useful in cases of low serum TSH levels which would point to
a hyperfunctioning nodule that is rarely malignant.

Management of PTC entails total or near-total thyroidecto-
my in patients with a nodule sized 1 cm or greater. For patients
with PTC of less than 1 cm, total thyroidectomy or near-total
thyroidectomy is only recommended if they have contralateral
thyroid disease, regional or distant metastases, personal history
of radiation therapy to the head and neck region or a family his-
tory of PTC in a first degree relative or else a lobectomy or isth-
mus ectomy is suitable. While the ATA guideline of 2015 states
that lobectomy may also be sufficient as initial therapy [7, 17].
In patients with macroscopic nodal disease, a lymphadenecto-
my could reduce the risk of recurrence and mortality. There is
also a possible role of post-operative radioiodine administration
which in theory destroys the normal thyroid tissue or micro-
scopic tumor lesions elsewhere. Nevertheless, the usefulness of
this procedure routinely is controversial or yet to be determined
as some studies have shown empiric benefits of reducing the
rate of recurrence while others have shown no added benefit in
terms of recurrence or mortality. However, there are adequate
data that demonstrate the value of radioiodine therapy in reduc-
ing recurrence and improving mortality in patients with incom-
plete resections, extra-thyroidal tumor spread, nodal or distant
metastasis or aggressive histology. External beam radiation is
indicated when a complete resection is not possible, and the
PTC does not concentrate radioiodine [15].

There is an important role in post-operative thyroid hor-
mone replacement therapy as it inhibits TSH-dependent
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growth of residual tumor cells and understandably treats post-
thyroidectomy hypothyroidism. The ATA recommends serum
TSH levels to be suppressed below 0.1 mU/L for patients with
persistent or residual disease but for patients with low risk of
PTC, the levels should be maintained within the normal range
[15], post-operative surveillance is recommended based on the
recurrence risk levels of patients. Physical examination, se-
rum TSH, basal thyroglobulin and anti-thyroglobulin antibody
measurements are recommended every 6 months. At the least,
patients should have a TSH-stimulated thyroglobulin level and
a neck ultrasound performed a year after total thyroidectomy
and remnant ablation [13].

The National Cancer database shows that the 10-year sur-
vival rate for patients of PTC was 93% [10]. Despite high suc-
cess rates of surgery with or without RAI and suppressive doses
of thyroid hormone, some cases are unresponsive to treatment
with continued progression of disease leading to metastasis like
our patient. Several molecular markers and therapies are being
investigated for treatment of PTCs. Inhibition of tumor growth
by inhibiting cell signaling and angiogenesis and induction of
redifferentiation of thyroid tumor tissue are the points of re-
search. These therapies are currently in clinical trials [13]. Over-
all, this case illustrates a rare presentation of metastatic PTC.

Learning point

PTC can be an aggressive cancer with multiple recurrences.
This unique case reminds us that although our patient had sur-
geries and was in remission, this cancer can come back any-
time during the next several years. Patients need to be coun-
seled about need for follow-up regularly. Survival rates are
high, but patients’ quality of life is affected significantly due to
multiple follow-up scans, surgeries and clinic visits. Our case
report points out the need for further research for better treat-
ment options to specifically reduce recurrence.

Conclusion

This case report exemplifies a highly aggressive PTC with re-
current metastasis to sites that have rarely been reported in the
past. It also draws our attention to the unknown prognosis of
such aggressive metastatic PTC. The presence of metastatic le-
sions at uncommon and unreported sites such as the tonsils and
oropharynx should direct our focus towards a need for further
research on metastatic PTC to establish improved management
strategies.
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