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Secondary thyroid malignancy — a rare clinical finding?
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Abstract

Metastases to the thyroid gland, while rarely seen in clinical practice, can pose a diagnostic and
therapeutic challenge. Most commonly, they originate from lung, renal, and breast cancer, and are generally a
sign of multiorgan metastatic disease. In most cases, metastases to the thyroid gland are diagnosed
incidentally on imaging studies, since they are rarely symptomatic and often do not influence thyroid function
tests. Thyroid ultrasonography and fine-needle aspiration biopsy play a pivotal role in their evaluation, as both
classic immunocytochemical features, and more novel molecular markers can help in the differential diagnosis.
Prognosis mainly depends on the biology of the primary tumor and its extension. Communication between
clinicians is essential in such patients, in order to ensure that the treatment options are carefully balanced, thus
raising the need for multidisciplinary teams in their management.
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Introduction

Metastases to the thyroid gland are rarely
seen in clinical practice and are usually
associated with a high tumor burden and
extensive metastatic disease [1-4]. Despite
this, autopsy reports have suggested a much
higher incidence, with secondary thyroid
malignancy being identified in as many as
24% of patients with widespread metastatic
disease [5, 6].

While clinical series report renal, breast,
lung, and gastrointestinal cancers as the most
frequent primary sites, autopsy series have
reported the lung as the most common primary
site, probably owing to the more aggressive
nature of the latter [7-13].
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Considering the rich blood supply of the
thyroid gland, the low incidence of thyroid
metastasis is quite surprising. Willis suggested
that this is due to the fast blood flow through
the thyroid gland, as well as to the high iodine
and oxygen content of the thyroid glandular
tissue, which hinder tumor growth [14].

In recent years, however, the number of

reported secondary thyroid malignancies has
increased, since high resolution imaging, such

as computed tomography (CT), magnetic
resonance imaging (MRIl), and 18-
Fluorodeoxyglucose positron emission

tomography (18-FDG/PET) became standard
practice for staging cancer patients, and
diagnostic techniques such as thyroid fine-
needle aspiration biopsy (FNAB) became
readily available nowadays.

Clinical characteristics

A recent meta-analysis reported
secondary thyroid malignancy to be more
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common in women than in men, usually
occurring between 50 and 60 years of age
[15].

It may be discovered simultaneously, or
after the treatment of the primary malignancy,
and in some cases, thyroid metastases are
diagnosed more than 15 years after the
diagnosis of the primary tumor, especially in
neoplasia exhibiting a slower growth rate, such
as renal cell carcinoma [12, 16]. Thyroid
metastases are usually found incidentally on
imaging studies and are often asymptomatic.
Rarely, when they are clinically evident, they
present as a palpable neck mass which may
associate dysphonia and dysphagia, and may
mimic aggressive primary thyroid cancer, such
as anaplastic carcinoma [17, 18]. Regarding
thyroid function, most patients are euthyroid,
with  some cases reporting transient
hyperthyroidism, most probably due to the
infiltration and destruction of the normal
thyroid tissue, and leakage of hormones [19-
22].

Imaging

Different imaging techniques can be used
for detecting thyroid metastases. Neck
ultrasonography is generally the first line
employed, usually showing two patterns of
thyroid invasion — either the nodular type,
which presents as hypoechoic lesions with
poorly-defined margins, irregular shapes, and
high blood flow as shown by the color flow
Doppler function, or the diffuse infiltrative type,
in which a thyroid lobe or the whole gland is
hypoechoic, with internal lines that alter its
structure [23-25].

CT characteristics of secondary thyroid
malignancy include hypodense lesions with
inhomogeneous contrast enhancement when
compared to the normal tissue [26].

On MRI, most thyroid metastases are iso-
to hyperintense in T1-weighted images, while
in T2-weighted images they are slightly
hyperintense in comparison to the normal
thyroid. They often show central necrosis and
inhomogeneous light contrast enhancement
after the contrast medium is administered [26,
27].
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In some cases, thyroid metastases are
incidentally identified on 18-FDG/PET, and the
probability of an FDG-positive focal thyroid
lesion to be malignant can be as high as 63%
as reported by some authors [28]. All thyroid

malignancies, including metastases, show
higher uptake in 18-FDG/PET compared to the
normal tissue. However, diffuse or focal
uptake may sometimes be seen in
autoimmune thyroiditis, diffuse goiter, or
adenomatous nodules. Thus, such areas

justify further investigation in order to exclude
malignancy. [29, 30].

Pathology and the role of FNAB

Over the past few decades, FNAB has
become one of the most important tools in the
assessment of thyroid nodules, including
metastases, but it is not, however, infallible
[31]. One study showed that FNAB vyielded the
correct diagnosis of metastasis to the thyroid
in 73% of cases, citing multinodular goitre as a
potential factor that can influence the accuracy
of the diagnosis [32].

Cytological aspects include a mix of
thyroid follicular cells and malignant cells,
which may be typical of the primary tumor. The
presence of atypia is unlikely in primary thyroid
carcinomas, since they are usually low grade,

and its presence is highly suggestive of
metastasis [32]. While some types of
metastatic cancers, particularly lung

carcinoma, can simulate the growth pattern of
thyroid cancer, immunocytochemical markers
can further aid establish the diagnosis. Thus,
metastases to the thyroid do not stain with
anti-thyroglobulin and anti-calcitonin
antibodies [32]. Other markers used for the
differential diagnosis include renal clear cell
carcinoma antigen (RCC Ag), GATA-3 and
mammoglobin for metastatic breast cancer,
melanoma antigen recognized by T cells-1
(MART-1) for metastatic melanoma, and
transcription termination factor-1 (TTF-1) for
lung adenocarcinoma [33-36].

In a few selected cases, molecular
markers such as p53 and BRAFVG600E
mutations have also been used to identify the
primary tumor site and potentially select cases
for targeted therapy [37].
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Treatment and prognosis

While the survival of these patients is
closely linked to the characteristics of the
primary malignancy and its stage, the
prognosis of secondary thyroid malignancy
remains controversial.

Lung and esophageal cancers have the
poorest prognosis, with a mean survival of 2
months after the diagnosis of the thyroid
metastasis, whereas breast cancer,
melanoma, and colorectal cancer have a
better prognosis [2, 38, 39]. The longest
overall survival is seen in patients with renal
cell carcinoma, and it can be as high as 36
months after the detection of the thyroid
metastases [38, 40].

Although secondary thyroid malignancy is
generally considered a sign of widespread
metastatic disease, several studies have
pointed out that it should not be considered a
surgical contraindication by itself [15, 38].
Total thyroidectomy or lobectomy improved
the one-year survival rates of renal cell
carcinoma patients (55% vs 35% in non-
operated patients) and the overall survival of
patients, regardless of the primary tumor (36
vs 12 months). [38, 40]. In a selected group of
patients in which the thyroid is the only
metastatic site, surgery is considered the gold
standard, and it can induce complete
remission, with results showing survival rates
up to 20 vyears, particularly in renal cell
carcinoma [41]. Thyroidectomy can also be
used palliatively in patients with thyroid
metastases that cause compressive symptoms
[1, 42].

As mentioned earlier, thyroid metastatic
deposits can follow two patterns — diffuse,
which usually involves either an entire lobe or
the whole gland, and nodular, respectively.
Compared to the nodular type, diffuse thyroid
involvement has a poorer overall prognosis
and is generally associated with extensive
metastatic disease [25]. Interestingly, diffuse
infiltration of the gland can cause its
destruction, with the release of thyroid
hormones into the circulation, rarely causing
thyrotoxicosis, which can further impact the
patient’s outcome [43-45].
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In patients with multiple metastases,
systemic therapy, such as chemotherapy,
should be considered, as it can improve
survival rates, whereas the benefits of
radiotherapy are controversial [46]. Molecular
markers, such as epithelial growth factor
receptor (EGFR) gene mutation, can also help
in selecting candidates for targeted therapy.
[47].

Conclusions

Metastatic disease to the thyroid gland,
while infrequent, should be suspected in
patients with thyroid lesions and history of
malignant disease, particularly of renal, lung,
and breast cancer, as they have been shown
to be the most frequent primary sites in both
clinical and autopsy reports. As they are rarely
clinically noticeable, thyroid metastases are
usually identified by imaging studies, and red
flags such as rich intranodular vascularization
in ultrasound or high uptake in 18-FDG/PET
warrant the further investigation of a thyroid
lesion. FNAB can further aid the clinician, as
there are both cytological characteristics that
can suggest the diagnosis, and
immunocytochemical and molecular markers
that can identify the primary tumour. Prognosis
largely depends on the biological features of
the primary tumor and the disease stage, with
patient survival ranging from as short as 2
months in lung cancer, up to 20 years in renal
carcinoma. In the rare setting where the
thyroid is the only secondary site,
thyroidectomy can virtually induce complete
remission. However, thyroid involvement is
usually the hallmark of widespread metastatic
disease. Thus, such cases should be
managed in a multidisciplinary team, allowing
for a tailored approach and individualized
therapy.
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