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Abstract

The thyroid gland is a rare site of metastasis, and in particular of those of squamous cell carcinoma (SCC) from the head and neck region.
We have reviewed the aetiology, pathogenesis, clinical characteristics, radiological features, immunohistochemical profile, prognosis, and
management of metastatic SCC from the head and neck region to the thyroid, and searched current publications on the Medline, Embase,
and Cochrane databases using the following keywords: “SCC of thyroid”, “secondary SCC of thyroid”, and “metastasis to the thyroid”, for
papers published during the last 33 years (April 1984 to October 2017).We found a total of 19 papers that reported a total of 32 cases that were
relevant. Four further cases were discovered as an incidental finding on follow-up positron emission tomographic/computed tomographic scans
with magnetic resonance imaging of the head and neck at our hospital, which were confirmed with an ultrasound-guided core needle biopsy
followed by immunohistochemical examination. For patients who are doing well, whose disease is controlled at the primary site, and who
have no evidence of distant metastatic disease, total thyroidectomy could be considered followed by adjuvant radiation or chemoradiotherapy,
depending on the presence of intermediate or high-risk features on pathological examination and previous history of radiation. This may help
to control the disease and avoid local morbidity.
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Introduction

Metastasis to the thyroid gland is not common in clinical
practice. An overall incidence of secondary thyroid malig-
nant tumours ranging from 1.2% to 24% has been reported
in necropsy series.' > In surgical series the incidence is even
lower, between 0.6% and 2.2%.%> The reason for the differ-
ence between clinical and necropsy studies can be explained
by the evidence of clinically occult micrometastases in most
cases.’

Squamous cell carcinoma (SCC) of the thyroid gland is
rare, and can present itself as either primary SCC of the thy-
roid gland or secondary involvement of the gland itself as a
result of either extension of an SCC from an adjacent struc-
ture or a metastasis from a distant SCC. Direct extension and
metastatic involvement are more common, and occur about
10 times more frequently than primary thyroid SCC, which
makes up less than 1% of all primary thyroid carcinomas.®’

Despite it having a rich vasculature the incidence of metas-
tases to the thyroid gland is low and accounts for only 2%—-3%
of all malignant tumours of the thyroid, of which SCC forms
a small fraction.®

Patients, material, and methods

We searched the Medline, Embase, and Cochrane databases
using the keywords “SCC of thyroid”, “secondary SCC of
thyroid”, and “metastasis to the thyroid”, for papers published
on the subject during the last 33 years (April 1984 - October
2017).

Table 1
Review of published reports.

Inclusion criteria

Only cases of SCC of the head and neck that had metastasised
to the thyroid were included.

Exclusion criteria

We excluded cases of SCC of the thyroid that had spread by
direct extension from adjacent structures, those in which the
diagnosis was based only on fine needle aspiration cytology
without immunohistochemical analysis, those in which com-
puted tomographic (CT) scanning or necropsy were not done
to exclude the primary, and those where the SCC was coex-
isting with any other thyroid malignancies (such as papillary
carcinoma, adenocarcinoma, or anaplastic carcinoma).

Results

After a thorough review of the available data we realised that
there were few if any comprehensive studies of SCC that
had metastasised from the head and neck to the thyroid. This
also made the data difficult to analyse, as most studies had
reported metastasis to the thyroid gland from a heterogeneous
group of cancers as well from different subsites throughout
the entire body.

We found a total of 19 papers that reported a total of 32
patients with SCC of the head and neck that had metasta-
sised to the thyroid gland (Table 1). In addition a total of
four were diagnosed at our centre (Supplemental data, online
only, Table 2.), three of whom had primary disease in the oral

First author, year, and reference Site of primary

Median survival (months) No. with SCC

Ivy 1984° Larynx
McCabe 19857

Jalaludin 1994 Nasopharynx
Michelow 1995'2 Larynx
Amin 19953 Nasopharynx
Rosen 1995'* Oral cavity
Chen 19953 Tongue

Schwender 2002'¢
De Ridder 20037

Oral cavity
Head and neck

Dequanter 20048 Oropharynx

Kim 2005 Larynx

Papi 2007°° Larynx

Ciobanu 2007 Larynx

Jankowska 2008%” Tongue, tonsil, nasopharynx
H 2009** Nasopharynx

Chiumento 2011 Nasopharynx

Osmany 20117 Nasopharynx

Aparici 20177° Tonsil, larynx

Lewis 201777 Nasopharynx

Larynx, nasopharynx, tonsil

12

12
Unknown
Unknown
Unknown
<24

62

<1

14

10

8 f

33
Unknown
1821
Unknown
1t
Unknown
Unknown
8'{'

*

[SY N Y SR U T O JE U I VS U S S

T One or more patients still alive at time of writing, SCC = squamous cell carcinoma.
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Fig. 1. (a) Squamous cell carcinoma metastatic cells to the thyroid gland showing a pattern of good immunoreactivity for p63 (IHC, x 400). (b) Thyroid
transcription factor-1 (TTF1) shows negative pattern of immunoreactivity in squamous cell carcinoma metastatic cells to thyroid gland. Normal thyroid follicles
show good immunoreactivity (IHC, x 100). (c) Thyroglobulin shows negative pattern of immunoreactivity in SCC metastatic cells to thyroid gland. Normal
thyroid follicles show good immunoreactivity (IHC, x 100). (d) PAX8 shows negative immunoreactivity in SCC metastatic cells to thyroid gland. Normal
thyroid follicles show good immunoreactivity (IHC, x 100).

Fig. 2. (Case 1): Positron emission tomographic/computed tomographic image showing few hypodense ill-defined lesions in the right lobe and isthmus,
extending into the left lobe of thyroid. The largest nodule measured 30 x 23 mm in the isthmus on the left side with foci of calcification within. The right lobe
nodule measured 16 x 15 mm.
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Fig. 3. (Case 4): Positron emission tomographic/computed tomographic image showing high grade FDG heterogeneously enhancing the lesion in the enlarged
right lobe and right part of isthmus of the thyroid gland. The lesion measured 14 x 10 x 20 mm.

cavity and one in the larynx. Metastasis to the thyroid gland
was confirmed with ultrasound-guided core needle biopsy
and immunohistochemistry, and the histopathological find-
ings were similar for both the primary site and the metastatic
lesion. Immunohistochemistry showed cytokeratin 5/6 (++),
tumour protein 63 (++), thyroid transcription factor-1 (-),
thyroglobulin (-), and PAX 8 (-) (Fig. la—d).

Metastasis to the thyroid showed as incidental findings
on follow-up positron emission tomography (PET) CT with
magnetic resonance fusion, which showed increased uptake
of fluorodeoxyglucose (FDG) at the metastatic site in the thy-
roid (Fig. 2). Total thyroidectomy was done for two patients
and hemithyroidectomy for one. The remaining one patient
had no treatment and died four months after the thyroid
metastasis was diagnosed. The overall survival was 6 month-
sand 27 months after total thyroidectomy and 4 months after
hemithyroidectomy. The latter patient had residual disease
in the thyroid postoperatively and was given palliative treat-
ment. The other 3 patients died of distant metastases to the
lungs (Fig. 3).

Discussion
Aetiology and pathogenesis

Secondary involvement of the thyroid gland by SCC can
occur by direct local invasion from tumours in adjacent struc-
tures (such as the larynx, pharynx, proximal oesophagus,
trachea, soft tissues or mediastinum), or from metastasis from
aprimary site. Among SCC of the head and neck, the greatest
trend in the involvement of the thyroid was direct extension
from the SCC in the larynx and pharynx.”®

Observational data have shown that metastasis seems to be
more likely in thyroid glands that are already abnormal. It has
been hypothesised that this may be a result of the slowing of
intraparenchymal blood flow in nodular thyroid glands (such
as multinodular goitre, or solitary thyroid nodule).”'?

Diagnosis

The diagnosis of metastatic SCC to the thyroid is usually inci-
dental during investigations of the primary SCC in the head

and neck, and involves a combination of clinical examination,
and pathological and radiological evaluation.

Clinical features

The clinical presentation of metastasis of SCC to the thyroid
can vary. There may be no mass or nodule palpable clinically
in the neck, but the occasional presentation of a small nodule.
Symptoms of dysphagia, dyspnoea, stridor, hoarseness, and
neck pain (although rare) may be found in slightly aggressive
disease, and in such cases it is important to differentiate it
from a primary thyroid SCC. The mobility of the vocal cord
should be noted preoperatively.

Lam and Lo studied a series of patients with metastasis
to the thyroid, 5 of whom had SCC. However, only one of
them presented with an enlarging neck mass, the rest being
discovered at necropsy.” In all 4 of the cases who presented
to us, no mass was palpable clinically and nor did the patients
have any symptoms. Metastasis to the thyroid was discovered
as incidental findings during follow up PET — CT scans.

Radiological findings

No specific radiological features were seen in cases of metas-
tasis of SCC to the thyroid, but the features are similar to
those seen in any other malignancy. Ultrasound is usually the
first radiological diagnostic investigation. The examination is
simple, cost-effective, and can distinguish solid from cystic
lesions. It defines the echogenic pattern, which may suggest
a benign or malignant tumour. It should always be followed
by an ultrasound-guided core needle biopsy.

Although CT is preferred, both CT and magnetic reso-
nance imaging (MRI) scans are useful for the assessment
of suspicious thyroid nodules. They allow differentiation
of a thyroid mass from adjoining neck masses, and enable
assessment of the adjacent larynx and trachea to discern
displacement, luminal narrowing, and vascular displacement
and invasion. Evaluation should also assess calcification, cys-
tic formation, necrosis, haemorrhage, and definition of the
margins of a lesion and its extra glandular extension.”’

CT of the chest, abdomen, and pelvis helps to exclude
a primary source for secondary SCC of the thyroid gland.
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Metastatic disease may show itself as a solitary nodular mass,
or as multiple nodular foci; in a patient with a known primary
tumour this raises a strong suspicion of metastatic disease.
In addition to CT and MRI, PET may provide useful infor-
mation that enables the identification of any metastasis to the
thyroid gland in case of a known primary SCC of the head
and neck. At our hospital we usually prefer PET CT com-
bined with magnetic resonance fusion as it helps to identify
even a small, solitary, metastatic nodule in the thyroid gland.
A focal thyroid lesion with appreciable uptake is likely to be
malignant, whereas diffuse increased uptake favours several
thyroidal disorders that include chronic thyroiditis, Graves
disease, diffuse goitre, and multinodular goitre.* The risk of
malignancy is as high as 63.6% in thyroid lesions with focal
uptake.’!

Histopathology

Fine needle aspiration cytology is of limited value, partly
because of the prevalence of poorly differentiated SCC, and
partly because of the inability of fine-needle aspiration cytol-
ogy to distinguish reliably between primary and metastatic
SCC. An ultrasound-guided core needle biopsy yields a good
amount of tissue for diagnostic purposes.

Macroscopically, primary thyroid SCC typically involves
one or both lobes of the gland,although satellite nodules of
tumour have been reported. In contrast, metastasis to the
thyroid is usually multifocal >’

Immunohistochemistry alone is largely unhelpful in
definitively distinguishing primary from metastatic thyroid
SCC but should be used as an additional diagnostic tool. The
pattern of cytokeratin expression is different in carcinomas
that arise from different organs, and varies with differen-
tiation of the tumour.*> Immunostaining for both p63 and
CKS5/6, particularly in poorly differentiated metastatic carci-
nomas, is highly predictive of a primary tumour of squamous
epithelial origin.**

Thyroglobulin positivity is seen in primary thyroid
lesions.” - Thyroid transcription factor 1 is highly specific
for lung carcinomas and a large percentage (>95%) of follic-
ular, papillary, and insular thyroid carcinomas express it.>’

PAXS8 immunostaining is a reliable way of discerning the
thyroid origin of undifferentiated tumours such as anaplastic
thyroid carcinoma.*! It has also been reported to be positive
in primary thyroid SCC, and is rarely expressed in SCC of the
lungs, larynx, thymus, or the skin. PAXS8 staining is therefore
useful in distinguishing primary thyroid SCC from invasion
or metastasis from extrathyroidal SCC.*>*

Another useful marker is calcitonin, the analysis of which
enables exclusion of medullary thyroid carcinoma.

Prognosis and management
The management of metastasis of SCC to the thyroid is a

grey area, primarily because most reports are derived from
pathology journals that do not comment on management of

the patient or prognosis of the condition. The site of primary
disease in published cases also varies, which makes it dif-
ficult to derive a single management protocol. Management
depends on the site and stage of the primary tumour, the
presence of other metastases, and the symptoms caused by
the thyroid metastases.

Several reports have documented the poor outcome for
patients with intrathyroid metastasis; however, an overall
review of the evidence suggests that thyroidectomy may be
beneficial, even if it is a palliative procedure to reduce the
incidence of locally recurrent tumour and can be associated
with long-term survival.*>1

In our experience, in patients who respond well, whose
disease is controlled at the primary site, and who have no evi-
dence of distant metastatic disease, radical treatment should
be considered. This may possibly prolong survival and pre-
vent further dissemination of the tumour by the systemic
circulation by the rich vascular supply of the thyroid (Lee-
man JE, et al. Long-term survival in oligometastatic head
and neck cancer. Paper presented at the 59 meeting of the
American Society of Radiation Oncology, San Diego, 2017).
Surgery, which is often the initial treatment of choice, may
be challenging.

Of the 4 cases reported from our centre, 3e were operated
on - 2 had total thyroidectomy and one hemithyroidectomy.
The latter patient had residual disease at the operation site in
the thyroid and metastasis in the contralateral lobe one month
postoperatively.

Because most cases of metastasis to the thyroid gland have
been given radiotherapy to the neck they have severe fibrosis,
with the thyroid gland adherent to the surrounding structures
such as the trachea, recurrent laryngeal nerve, strap muscle,
and oesophagus, and separation of the thyroid from these
structures is technically difficult. An adequate resection is
generally defined as tumour-free margins of soft tissue, and
an inability to achieve this leads to local recurrence in the near
future. This is extremely difficult to manage and is distressing
for the patient. The parathyroid glands are difficult to identify
as well as being separate from the thyroid. All attempts should
be made to preserve the recurrent laryngeal nerve on at least
one side, in case it is difficult to separate the thyroid from the
nerve to decrease the morbidity.

Adjuvant radiation or chemoradiotherapy may be offered
to the patient, depending on the presence of intermediate-risk
or high-risk features histologically. Further full-dose irradia-
tion of a small volume (with no elective nodal reirradiation)
postoperatively, and in combination with chemotherapy, may
offer potential for long-term survival. In patients for whom
this means further irradiation, the latent period since the pre-
vious treatment should be over 6 months, with no obvious
evidence of late radiation damage.”’

Radiation and chemotherapy alone may offer some pal-
liative benefit, but for the most part, are thought to be
unsatisfactory. In the context of disseminated metastatic dis-
ease, management depends on the current health of the
patient, coexisting conditions, estimated life expectancy, and
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FNAC/ USG Guided core needle
Biopsy from thyroid gland
positive for SCC (Metastasis)

Distant Metastasis

Palliative Management

Oligimetastasis limited
to Thyroid

Primary Disease present Primary Disease absent

‘ Operable ‘ Total thyroidectomy +/-
adjuvant RT/CT

Not operable

|

Fig.4. Algorithm for management of metastasis of squamous cell carcinoma
of the head and neck to thyroid.

Surgery for Primary Disease +
Total thyroidectomy +/-
adiuvant RT/CT

Palliative RT/CT

the patient’s wishes. Palliative chemotherapy should be con-
sidered in addition to best supportive care, although surgery
can also be considered for relief or prevention of local symp-
toms.

Conclusion

Isolated metastasis to the thyroid gland from SCC of the
head and neck is rare. In patients with reasonable health,
control of disease at the primary site, and no evidence of dis-
tant metastatic disease, radical treatment could be considered.
Resection in the form of total thyroidectomy may be followed
by adjuvant radiation or chemoradiotherapy, depending on
the presence of intermediate-risk or high-risk features on
histopathological examination and previous radiation history.
The treatment algorithm (Fig. 4) we have presented is based
on our limited experience of four cases and can be consid-
ered to control the local recurrence of the tumour and its
related morbidity, and possibly aid the long-term survival of
the patient.
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