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Abstract
Background: The incidence of metastatic breast cancer tumors in the thyroid gland is very rare, however,
invasive micropapillary carcinoma of breast metastasizes to thyroid gland is rarer. As far as we know,
there has never been reported that both invasive ductal carcinoma– no special type (IDC-NST) and
invasive micropapillary carcinoma (IMPC) exist in breast whereas only the latter metastasizes into the
thyroid gland.

Case presentation: we report a case of a 59-year-old Chinese woman �rst diagnosed as IDC-NST of breast
with involvement of axillary lymph node, grade 2 in 2015. However, �ve years later, blood tests revealed
increased tumor markers. Multiple solid nodules were found in both side of thyroid gland by imaging.
Total thyroidectomy and bilateral cervical lymph nodes dissection were presentation: the �ndings showed
both IDC-NST and IMPC in lymph nodes but only the later in thyroid gland. Immunohistochemically, these
tumor cells were positive for ER, PR, GATA3 and Mammaglobin, but negative for TG and TTF-1.
Ultimately, the patient was diagnosed as mixed breast cancer with metastatic IMPC in thyroid and
radiation therapy was still continued.

Conclusion: Apart from the possibility of metastatic no special type of breast cancer to thyroid tumor,
IMPC of breast metastasis must be taken into consideration, especially when the patient has a history of
breast cancer and thyroid nodes. Accurate diagnose of metastatic breast carcinoma is vital for precise
treatment and can improve the prognosis for patients.

Background
Primary breast and thyroid tumors are invasive and common disease for women in the World and the
increase incidence of both have been well documented in recent years[1, 2]. However, metastatic breast
cancer invaded into thyroid gland is a rare event for tumor-to-tumor metastasis is recognized as an
uncommon phenomenon[3].The familiar distant sites of secondary relapse of breast neoplasm are the
bone, liver, brain and lungs except thyroid[4].

Invasive breast cancer is recently divided into invasive ductal carcinoma – no special type (IDC-NST) and
other speci�c subtypes[5]. IMPC is a subtype of invasive breast cancer, one of peculiar variants of IDC-
NST, accounting for less than 2% of all breast cancer types, characterized by small, hollow or morule-like
clusters of neoplastic cells without �brovascular cores and are situated in distinct empty spaces[6, 7].
Local lymph nodes and distant organs are easily involved by IMPC of breast and result in poor prognosis
of patients. Interestingly, here we present a peculiar case that shows that thyroid was invaded faster by
Primary Invasive Micropapillary Carcinoma (IMPC) of the breast as compared to invasive ductal
carcinoma (IDC) of breast.

Case Report
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A 59-year-old woman presented to our hospital with complaint of a lump in the right breast in 2015.
Thoroughly clinical examinations were undertaken and the puncture biopsy revealed the cancer was
invasive ductal carcinoma, no special type, grade 2. Right modi�ed radical mastectomy was performed
and postoperative pathology con�rmed the previous diagnosis, with involvement of axillary lymph node.
Clinically, the stage was T1N1M0(ER90%+, PR100%+, HER2/neu2+). The patient received adjuvant
chemotherapy and hormone therapy for 3 years.

In 2018, the patient had a relapse of right chest wall and the mass was removed. She was started on
additional radiation therapy for breast cancer. After two years later, blood tests revealed increased
carcinoembryonic antigen (CEA) level of 12.2 ng/ml (reference range:<5.2 ng/mL), CA199 of 42.17U/ml,
CA125of 55.99U/ml. A positron emission tomography-computed tomography scan (PET-CT) was
performed and it showed the elevated uptake in thyroid gland mass (SUV max:6.3)(Fig. 1), multiple
cervical lymph nodes (SUV max:4.9), and mediastinal lymph nodes (SUV max:7.5). Ultrasonography of
the neck revealed that multiple solid nodules present on both side of the thyroid gland with
microcalci�cations in the right lobe. Total thyroidectomy and bilateral cervical lymph nodes dissection
were done. Pathological biopsy revealed that thyroid gland nodules were inclined to metastatic cancer
from breast.

Wax blocks and pathological sections of thyroid gland were sent to our Pathology outpatient department
for de�nite diagnosis. In histopathological examination, there were invasive tumors cells in both thyroid
lobes, which were formed by pseudopapillary fragments composed of cell clusters with large granular
cytoplasm, lacking �brovascular cores and �oating in clear, empty spaces (Fig. 2a).
Immunohistochemical study showed that TG (-), TTF-1(-), GCDFP-15(-), ER (3+,6%), PR (1+,30%),
GATA3(3+) and Mammaglobin (1+) which clari�ed the origin of the tumor(Fig. 2b-d). A diagnosis of
metastatic micropapillary carcinoma of breast to thyroid was made.

For further treatment, para�n sections from mastectomy specimen and axillary lymph node were
reviewed. Histopathology showed both IDC-NST and IMPC which was misdiagnosed initially(Fig. 3a-b).
Immunohistochemical staining revealed that characteristics of epithelial membrane antigen (EMA)
expression was reversed polarity and E-cadherin was positive in most of the cell membrane of tumor
studies (Fig. 3c-d). Ultimately, the patient was diagnosed as mixed breast cancer (IDC-NST and IMPC)
with metastatic thyroid tumor. Radiotherapy was continued and the general situation of the patient is
better now as follow-up.

Discussion And Conclusion
Tumor-to-tumor metastasis is de�ned as the metastasis of primary neoplasm into at least another site
and the host tumor must be the true neoplasm[8]. Thyroid gland serves as recipient to non-thyroid sites
metastasis, which is a rare phenomenon and could be explained by fast �ow of arterial blood, abundant
iodine and oxygen content in the highly vascularized thyroid gland[9, 10]. However, the probability of
breast cancer metastasizing into thyroid gland is uncommon that few cases were reported at present in
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total[11-14]. There is only one case reported that IMPC of breast metastasizes into thyroid like this
case[11].

Here we present a distinct metastatic breast cancer case which has two components of IDC-NST and
IMPC in breast. The patient had a metastasis of IDC-NST and IMPC into lymph nodes, but three years
later, only the latter invaded into bilateral thyroid lobes. In spite of immunohistochemistry of IMPC could
differentiate from IDC, it was still easily misdiagnosed especially when both of subtypes existed.
Although mixed breast cancer had a metastasis in axillary lymph node, the IMPC of breast metastasized
in much more direct and immediate ways compared with IDC-NST of breast in this patient. In fact, reports
have con�rmed that IPMC has a more higher proclivity to lymphovascular invasion, lymph node
metastasis in comparison of IDC, which can explain this phenomenon[15]. Much more cases should be
reported to verify that IMPC metastasizes into distant organs faster than other subtypes of invasive
breast cancer.

   In clinical data, it showed that the IMPC is easily mixed with other type of invasive neoplasms, IDC in
particular. Pure component of IMPC(more than 75%)is extremely rare[16]. In conclusion, apart from the
possibility of metastatic no special type of breast cancer to thyroid tumor, IMPC of breast metastasis
must be taken into consideration, especially when the patient has a history of breast cancer and thyroid
nodes. It is very important to make an accurate diagnose for IMPC in primary breast cancers to promote
therapy and improve prognosis of patients. Speci�c morphology, immunohistochemical characteristic
and gene detection are helpful to diagnose IMPC of breast to thyroid tumor metastasis. 

Abbreviations
IDC-NST: invasive ductal carcinoma–no special type; IDC: invasive ductal carcinoma; IMPC: invasive
micropapillary carcinoma; CEA: carcinoembryonic antigen; PET-CT: positron emission tomography-
computed tomography scan; EMA: epithelial membrane antigen.
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Figure 1

PET-CT revealed increased focal FDG uptake in the thyroid gland mass.
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Figure 2

a. Metastatic invasive micropapillary carcinoma in the thyroid gland; b . thyroid transcription
factor‐1(TTF-1) negativity in the metastatic tumor area; c . Thyroglobulin negativity in the breast cancer;
d. GATA-3 positivity in breast cancer metastasis cells. (a&b&c&d: magnifation×40)
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Figure 3

a&b. both invasive micropapillary carcinoma and invasive ductal carcinoma in breast and axillary lymph
node (a&b: magnifation×40); c. characteristics of EMA expression showed reversed polarity of IMPC cells
in axillary lymph node(magnifation×100); d. E-cadherin was positive in most of the cell membrane of
tumor cells in axillary lymph node (magnifation×200).


