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CASE REPORT

Breast metastasis from medullary thyroid 
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Abstract 

Background: Metastasis to the breast is rare. We herein report a patient with metastatic medullary thyroid carcinoma 
to the breast for whom measuring the calcitonin level was an important clue to the correct diagnosis.

Case presentation: A 54-year-old woman visited our hospital for the treatment of recurrent metastatic medullary 
thyroid carcinoma due to multiple endocrine neoplasia 2A and breast cancer. Positron emission tomography per-
formed before the operation for metastatic medullary thyroid carcinoma recurrence in the neck showed the accu-
mulation of 18F-fluorodeoxyglucose in the bilateral breast at sites other than the disease in the neck. Ultrasonography 
revealed multiple tumors in both breasts. A core needle biopsy of three breast tumors was performed. Microscopi-
cally, the tumor cells showed solid growth and did not show a tubular structure. She was diagnosed with triple-nega-
tive invasive ductal carcinoma. Post-operative positron emission tomography was performed as the serum calcitonin 
level increased after the operation. The accumulation of 18F-fluorodeoxyglucose in the bilateral breast tumors and 
lymph nodes in the neck was noted. The possibility of the breast tumors being metastasis of metastatic medullary 
thyroid carcinoma was considered. Needle aspiration was performed for three breast tumors. The calcitonin level of 
the washout fluid was measured and found to be ≥ 17,500 pg/mL. Immunohistochemistry showed that the tumor 
cells were calcitonin-positive and gross cystic disease fluid protein-15-negative. Vandetanib was started as recurrent 
metastatic medullary thyroid carcinoma with breast metastasis was finally diagnosed. The serum calcitonin level 
decreased after 1 month.

Conclusion: Although breast metastasis of medullary thyroid carcinoma is rare, a correct diagnosis is indispensable 
for appropriate treatment. When a breast tumor shows atypical morphological features for breast cancer according 
to the histopathology in a patient with a history of cancer, metastasis to the breast should be considered. Calcitonin 
measurement of the needle washout fluid was useful for confirming metastatic medullary thyroid carcinoma.

Keywords: Medullary thyroid carcinoma, Calcitonin, Washout, Immunohistochemistry

© The Author(s) 2021. Open Access This article is licensed under a Creative Commons Attribution 4.0 International License, which 
permits use, sharing, adaptation, distribution and reproduction in any medium or format, as long as you give appropriate credit to the 
original author(s) and the source, provide a link to the Creative Commons licence, and indicate if changes were made. The images or 
other third party material in this article are included in the article’s Creative Commons licence, unless indicated otherwise in a credit line 
to the material. If material is not included in the article’s Creative Commons licence and your intended use is not permitted by statutory 
regulation or exceeds the permitted use, you will need to obtain permission directly from the copyright holder. To view a copy of this 
licence, visit http:// creat iveco mmons. org/ licen ses/ by/4. 0/.

Open Access

*Correspondence:  eguro.yoko@twmu.ac.jp
1 Department of Breast and Endocrine Surgery, Tokyo Women’s Medical 
University, 8-1 Kawada-cho, Shinjuku-ku, Tokyo, Japan
Full list of author information is available at the end of the article

http://orcid.org/0000-0002-4242-6291
http://creativecommons.org/licenses/by/4.0/
http://crossmark.crossref.org/dialog/?doi=10.1186/s40792-021-01273-w&domain=pdf


Page 2 of 8Omi et al. surg case rep           (2021) 7:188 

Background
Mammary malignant tumor originating from sites other 
than the breast accounts for < 2% of breast malignan-
cies [1]. The therapy differs completely depending on 
its origin, so to avoid unnecessary intervention, making 
a differential diagnosis before starting the treatment is 
important.

We herein report a case of metastatic breast tumor 
from medullary thyroid carcinoma (MTC) diagnosed 
before the treatment had started.

Case presentation
A 54-year-old woman visited our hospital for the treat-
ment of recurrent MTC and breast cancer.

She had undergone total thyroidectomy and neck 
lymph node dissection  3  years ago for MTC due to 
multiple endocrine neoplasia (MEN) 2A at another 
hospital. Her mother and brother had MTC. Genetic 
testing confirmed a c.1858  T > C pathogenic muta-
tion in exon 10 at codon 620 of the RET gene. Positron 
emission tomography (PET) performed after the initial 
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Fig. 1 FDG PET–CT findings. a PET scan performed before the first surgery. FDG accumulation in the MTC in the thyroid (arrowheads). b PET scan 
performed after the first surgery. No abnormal accumulation was found in the neck or the breast. c PET scan performed before the second surgery. 
FDG accumulation was found in the neck, mediastinum (arrow heads), and bilateral breasts (arrows). d PET scan performed after the second 
surgery. FDG accumulation was found in the neck (arrow heads) and breast tumors (arrows). The numbers (1) to (3) correspond to the breast tumors 
in the text
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surgery showed that MTC in the thyroid was success-
fully removed no abnormal accumulation was found in 
the neck or the breast (Fig.  1a, b). After 2  years from 
the first operation, serum calcitonin level started to 
rise. After 2.5 years from the initial surgery, serum car-
cinoembryonic antigen (CEA) (normal range: ≤ 5  ng/
mL) and calcitonin (normal range: ≤ 6.4  pg/mL) level 
reached to 6.3  ng/mL and 246  pg/mL, respectively 
(Fig.  2). PET searching for recurrent disease revealed 
the accumulation of 18F-fluorodeoxyglucose (FDG) in 
the neck, mediastinum, and bilateral breasts (Fig.  1c). 
Ultrasonography of the breast revealed multiple bilat-
eral tumors 4–19  mm in size without axillary lymph 
node involvement (Fig. 3a–d). A mammogram showed 
asymmetric focal densities in the left breast (Fig. 4).

Core needle biopsy specimens of three tumors from 
different areas showed the same histopathological 

findings comprising solid growth and tubular struc-
tures diagnosed as invasive ductal carcinoma (Fig. 5a). 
Estrogen receptor, progesterone receptor, and human 
epidermal growth factor receptor (HER2) were all neg-
ative (Fig. 5b–d).

She was scheduled to receive neck surgery for the 
recurrent MTC, followed by neoadjuvant chemother-
apy for the "triple-negative" breast tumors. Metastatic 
lymph nodes in the superior mediastinum and the left 
lateral neck region were removed. However, the neck 
surgery failed to provide sufficient palliation, as the post-
operative serum calcitonin level increased to 409  pg/
mL (Fig.  2). PET scan performed after second surgery 
showed the accumulation of FDG in the bilateral breast 
tumors and metastatic lymph nodes in the neck (Fig. 1d). 
She was therefore referred to our hospital for the further 
management of both neck and breast lesions.
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Fig. 2 Blood test results and progress of treatment. Serum calcitonin level increased after the second surgery. Serum CEA level stayed as high as 
around upper limit of normal range. PET–CT (b to d) correspond to Fig. 1
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Possibility of metastatic MTC was discussed as the 
breast tumors were multiple and bilateral, and their ultra-
sonographic features resembled each other. Fine-needle 
aspiration was performed to rule out the metastatic MTC 
before starting chemotherapy for the breast cancer. The 
calcitonin levels of diluted specimens obtained by add-
ing 1 mL saline to fine-needle aspiration from the 3 cor-
responding breast tumors were 17,500 pg/mL, 24,800 pg/
mL, and 29,200  pg/mL. These extremely high values 
indicated that the breast tumors were metastatic lesions 
from MTC. An immunohistochemical examination of 

the core-biopsied materials was performed to ensure the 
result of fine-needle aspiration. Calcitonin staining was 
positive (Fig. 6a), whereas GCDFP-15 staining was nega-
tive in all three tumors (Fig.  6b). CEA was positive in 
breast tumor (2) (Fig. 6c) and negative in breast tumors 
(1) and (3). GATA3 was examined in the breast tumor (1) 
and was not found to be expressed (Fig. 6d). The patient 
has started taking vandetanib 300 mg per day following 
the final diagnosis of recurrent and metastatic breast 
lesions from MTC. The serum calcitonin level dropped 

Fig. 3 Ultrasonographical findings of the breast tumors. Multiple low echoic tumors with irregular margins in both breasts were observed. a The 
breast tumor in the right upper-outer area (1). b The breast tumor in the left lower-inner area (2). c The breast tumor in the left upper-outer area (3). 
d The breast tumor in the left upper-inner area
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down from 417 to 165 pg/mL after taking vandetanib for 
1 month (Fig. 2).

Discussion
Metastatic breast tumor from an extramammary malig-
nancy is reported to occur in 0.3–2% of breast malignan-
cies [1–3]. The lung, stomach, skin, and ovary are the 
most frequent original cancer sites [1–6]. The clinical fea-
tures of the metastatic tumors to the breast often include 
superficial, well-defined, or slightly irregular margins 
and a location in the upper-outer area [3, 5, 7]. The exist-
ence of multiple or bilateral diseases as a characteristic 
of metastatic breast tumors is controversial [2, 3, 5–7]. A 
history of cancer or metastasis other than to the breast is 
also a clue to the diagnosis.

The thyroid is not an ordinary primary site, although 
some cases have been reported. Mandanas et al. reviewed 
20 cases of MTC metastasis to the breast, including 
5 MEN 2 patients in the literature [8]. Six patients had 
bilateral lesions, and the other four showed multi-
ple tumors of the unilateral breast. Eighteen patients 
had distant metastases in other sites at the time of 
the diagnosis of breast involvement. Sixteen patients 
were successfully diagnosed by fine-needle aspiration 
cytology or a core needle biopsy, some of them with 
immunohistochemistry.

However, making a histopathological diagnosis of 
metastatic breast tumor can be challenging. Some types 
of cancer have a specific histological feature that can 
identify the origin. The presence of elastosis, carcinoma 
in  situ, and calcification are common features of pri-
mary mammary carcinomas but rare in extramammary 
tumors [2]. It is essential to narrow down the diagnosis 
morphologically using hematoxylin–eosin-stained sec-
tions. Solid growth without tubular formation prompted 
us to suspect MTC metastasis in this case. Immunohis-
tochemistry provides additional information concerning 
the differential diagnosis. Immunophenotyping using 
cytokeratin 7 and cytokeratin 20 is helpful [2]. Breast 
cancer is typically cytokeratin 7-positive and cytokera-
tin 20-negative [2]. The estrogen receptor is expressed in 
80% of breast cancer cases, the progesterone receptor in 
60%, and GCDFP-15 in 70% [2]. GATA3 is a zinc finger 
transcription factor with a higher sensitivity for triple-
negative cancer than GCDFP-15, but it is expressed in 
urothelial carcinoma as well [9]. Since CEA and calci-
tonin are helpful tumor markers of MTC, their elevated 
levels may be a clue to the correct diagnosis. In addition, 
measuring the calcitonin level of the washout fluid from a 
fine-needle aspiration biopsy is a useful examination, as it 
has 97.9% sensitivity for MTC, regardless of the cytologic 
findings [10]. It is crucial to make every effort to achieve 
the correct diagnosis, since the appropriate treatments 
for metastatic breast tumors from MTC are completely 
different from those for primary breast cancer.

Fig. 4 Mammographic findings. Focal asymmetric density is 
detected in the left breast (arrows)
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Conclusion
When a breast tumor shows atypical morphological fea-
tures for breast cancer according to histopathology in a 
patient with a history of cancer, metastasis to the breast 

should be considered, even though it is infrequent. The 
calcitonin level of the needle washout fluid was useful for 
confirming metastatic MTC in addition to immunostain-
ing of CEA and calcitonin.
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Fig. 5 Histological findings of the breast tumor (1). a The tumor cells showed solid growth and tubular structure was not observed. (hematoxylin 
and eosin stain). b Estrogen receptor was negative. c Progesterone receptor was negative. d HER2 was negative
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Fig. 6 Immunohistochemical findings of the breast tumors. a Calcitonin was positive in the tumor (1). b GCDFP-15 was negative in the tumor (1). c 
CEA was positive in the tumor (2). d GATA3 was negative in the tumor (1)
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