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Abstract

Primary cancer metastasis to thyroid gland is rare. The most common metastatic tumors of the
thyroid gland are from lung, breast and renal cell carcinoma. In this case report, a patient
with breast cancer metastasized to the thyroid gland is presented. A 38-year-old female patient
was diagnosed with breast cancer, and positron emission tomography-computed tomography
(PET-CT) imaging for breast cancer staging revealed fluoro-2deoxy-D-glucose (FDG) uptake
in the thyroid nodule. Fine needle aspiration biopsy (FNAB) of the nodule revealed atypia of
undetermined significance (Bethesda Il1). After neoadjuvant chemotherapy, simultaneous breast
conserving surgery and total thyroidectomy were performed. Immunohistochemical staining of
the pathological specimens revealed breast cancer that had metastasized to the thyroid gland.
Immunohistochemical methods helped distinguishing primary thyroid cancer from metastasis.
Also, nodules that showed activity involvement were detected randomly in PET-CT, and had to

be evaluated in terms of malignancy.

Introduction

Breast cancer is the most common cancer and the leading
cause of cancer-related death in women.! Breast cancer can
most commonly metastasize to the bone, lungs, pleura,
liver, brain, and rarely thyroid gland.*> Although thyroid
gland is a highly vascularized organ, thyroid metastasis
of malignant tumors is rare.> With the development of
diagnostic methods in recent years, it has become possible
to detect thyroid metastases earlier.* In this case report, a
patient with breast cancer metastasized to thyroid gland
is presented.

Case Report

A 38-year-old female patient was presented with a one-year
history of breast deformity. The patient did not have any
known disease or positive familial history. Mammography
showed a 55 mm mass on the left breast. Pectoral muscle
invasion of the tumor tissue and left axillary metastatic
lymphadenopathies were detected in magnetic resonance
imaging (MRI). Biopsy revealed invasive breast carcinoma.
Positron emission tomography-computed tomography
(PET-CT) was performed for staging, and multiple
metastases were detected in the lymph nodes, lungs,
liver and skeletal system (Figure 1). The final diagnosis
was breast carcinoma in the left breast (T4aN3M1, stage
IV) with multiple metastases. Neoadjuvant docetaxel +

trastuzumab + bisphosphonate treatment was initiated
and all metastases except the skeletal system regressed
with this therapy. Treatment of the patient was maintained
with trastuzumab and bisphosphonate.

At second year follow-up, a nodule showing
hypermetabolic activity involvement in the right thyroid
lobe was detected by PET-CT imaging (Figure 2). It was
determined that the size of the heterogeneous hypoechoic
nodule (TTRADS-4) in the right thyroid lobe, which was a
2-cm benign nodule as shown in previous ultrasonography
(USG) and fine needle aspiration biopsy (FNAB), was
doubled in control USG. Laboratory test results revealed
thyroid stimulating hormone (TSH): 1.02 pIU/mL, free
T4: 0.7 ng/dL, free T3:3.32 pg/mL, creatinine: 0.54 mg/
dL, SGOT: 43.7 U/L, SGPT: 25.8 U/L, Ca: 9.1 mg/dL, Na:
142 mmol/L, K:5.5 mmol/L, P:4.15 mg/dL, albumin: 3.96
g/dL, and Mg: 2.3 mg/dL. FNAB was repeated because the
size of the existing nodule increased and showed activity
involvement in PET-CT. The cytology of the nodule
was reported as atypia of undetermined significance
(Bethesda III). After neoadjuvant chemotherapy, there
was a shrinkage in the primary tumor focus in the left
breast, and the patient underwent a modified radical
mastectomy. In addition, the thyroid nodule in the
category III of Bethesda, which showed enhanced tracer
uptake in PET-CT, was considered to be malignant,
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Figure 1: Abnormal uptake areas of FDG are seen in the left
axilla(a), skeletal system (a), liver(b) and left breast (b) on PET-CT
imaging.

and total thyroidectomy was also performed. In the
pathological evaluation, invasive breast carcinoma of
no special type was detected. In immunohistochemical
(IHC) evaluations, Estrogen receptor (ER) 80% strong
nuclear staining, progesterone receptor (PR) 5% strong
nuclear staining and CerbB2 strong membranous staining
(score: 3+) were observed in tumor cells (Figure 3). Ki67
proliferation index was determined as 70%. Additionally,
tumor metastasis was displayed in thyroidectomy material,
in a large number of foci with a largest diameter of 12 mm
(Figure 3). Also, a large number of metastatic foci with
diffuse strong nuclear staining with ER and GATA-3
were detected in THC evaluation of normal thyroid tissue,
stained positively with thyroglobulin (Tg) and thyroid
transcription factor-1 (TTF-1) (Figure 4). Morphological
and immunohistochemical findings were evaluated as
compatible with breast carcinoma metastasis. Medical
treatment of the patient was maintained with trastuzumab
+ bifosfonat.

Figure 2: PET/CT reveals an FDG-avid focus in the right thyroid
gland (a,b,0).

Discussion

Metastasis to the thyroid gland was first demonstrated
by Virchow in 1871, describing the metastasis of the
testicular tumor.®> Although the thyroid gland is a highly
vascular organ, it remains a rare site for metastasis. The
incidence of thyroid gland metastasis varies between 1.2%
and 24%.° In recent years, the number of reported cases
has increased due to widespread use of FNAB.” It has been
shown that more than 90% accuracy is obtained in the
diagnosis of secondary tumors of the thyroid by FNAB.®
The most common tumors metastasizing to thyroid gland
are renal cell carcinoma, nasopharyngeal cancer, breast
cancer and lung cancer.”? Cancers with thyroid gland
metastasis develop usually in women and particularly
in older ages."” Similarly, our patient was a woman, but
thyroid metastasis was observed at an earlier age in our
patient, unlike the literature.

Thyroid gland metastases are usually seen in the advanced
stages of primary tumors and are associated with other
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Figure 3: Histological features of the tumor. Hematoxylin-eosin stain revealed a invasive breast cancer of no special type
(a). The tumor was ER positive for 80% of tumor cells (b). Metastatic breast cancer focus (left side) in normal thyroid
tissue (right side) (c).
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Figure 4: The tumor cells express nuclear positivity for GATA-3 (a)
and ER (b) immunohistochemistry. Tg (c) and TTF-1 (d) positivity in
normal thyroid tissue.

organ metastases."! In our case with thyroid gland
metastasis, an advanced cancer (T4aN3M1, stage IV) was
demonstrated in concordance with the literature. Thyroid
metastases are often seen as metachronous. The longest
period between the initial diagnosis of primary tumors
and metastasis to the gland is reported to be 21 years."?
However, in some studies it is mentioned that it depends
on the stage of the primary tumor and the extent of the
disease rather than metastasis to the thyroid gland.® In our
patient, the time between the thyroid metastasis and the
breast cancer diagnosis is approximately 2 years.

The diagnosis of thyroid gland metastasis is difficult
because most of the patients are asymptomatic.”> When
treating patients with a history of malignancy, it should
be kept in mind that the nodule in the thyroid gland may
be a metastatic lesion, even if the diagnosis of the primary
tumor has been diagnosed a long time ago.'” When the
noduleisdetected,aFNAB helps to provide a quickand easy
diagnosis."! THC methods may help to confirm metastatic
lesions of the thyroid gland on pathologic specimens.
Metastatic lesions were negative for thyroglobulin and
calcitonin. Since TTF-1 is positive in both thyroid and
lung malignancies, the importance of that marker is not
significant. Metastatic renal cell carcinomas are positive
for CD10, vimentin and renal cell carcinoma antigen. ER
and PR may be positive in metastatic breast carcinoma.
GATA-3 is a reliable and sensitive diagnostic marker for
breast cancer metastases.”” A study has shown that GATA-
3 expression is closely related to ER positivity in breast
cancer.’® In our patient’s thyroid gland, it was found that
ER and GATA-3 showed strong nuclear staining, which
was compatible with breast cancer metastasis.

With the help of histopathology and THC in the reported
case, metastasis of breast carcinoma to thyroid gland was
confirmed. IHC methods were helpful in distinguishing
metastatic breast carcinoma from primary thyroid

malignancy. Similar to the expression pattern of primary
breast carcinoma, it was found that ER was positive in the
metastatic tumor. GATA-3 positivity in thyroid metastasis
also supported breast cancer metastasis.

In this case, it was emphasized that the shape and size
changes in the thyroid nodules may be important in
terms of metastasis in patients with primary malignancy,
and THC methods may be beneficial in the diagnosis. In
addition, localized increased tracer activity incidentally
detected in PET-CT should be evaluated by USG and
FNAB if needed, in terms of possible metastasis or primary
thyroid malignancy.
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