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Abstract

patients.

Medullary thyroid carcinoma is a neuroendocrine tumor derived from thyroid C-cells. It is a rare aggressive
tumor, known to metastasize to lymph nodes, liver, bones, and lungs. We report a case of a young patient with
a family history of breast cancer, who developed breast metastases six months post-treatment for medullary
thyroid carcinoma. The breast lesion was initially considered benign in ultrasound. Unlike the high prevalence of
primary mammary malignancies, metastases to the breast are uncommon, and account for only 0.2-2.7% of all
malignancies affecting this organ. This case emphasizes the need for thorough and continuous monitoring of
patients with Medullary thyroid carcinoma, even in unusual locations, to ensure early detection and appropriate
management. New lesions on imaging should be interpreted with caution to avoid underdiagnosing metastasis.
Immunohistochemical analysis confirmed the metastatic origin, underscoring the challenges in distinguishing
between primary and secondary breast tumors. This case contributes to the limited literature on MTC breast
metastases and advocates for heightened clinical awareness regarding atypical metastatic sites in thyroid cancer
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Introduction

Medullary thyroid cancer is a rare tumor originating from
thyroid c-cells accounting for less than 5% of thyroid can-
cers. With a hereditary component in 25% of cases, it
often presents as Multiple Endocrine Neoplasia type 2
(MEN 2) [1]. While slow-growing, known to metastasize
to lymph nodes, liver, bones, and lungs, it may manifest
breast metastases, posing diagnostic challenges due to a
lack of clinical and radiological specificity [2]. Carcinoma
originating in the thyroid and spreading to the breast is
exceptionally uncommon. Such metastatic tumors in the
breast comprise only 0.8 to 6.6% of all breast malignan-
cies [3].

© The Author(s) 2025. Open Access This article is licensed under a Creative Commons Attribution-NonCommercial-NoDerivatives 4.0
International License, which permits any non-commercial use, sharing, 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 you modified the
licensed material. You do not have permission under this licence to share adapted material derived from this article or parts of it. 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:/creati

vecommons.org/licenses/by-nc-nd/4.0/.


http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://crossmark.crossref.org/dialog/?doi=10.1186/s12905-025-03564-y&domain=pdf&date_stamp=2025-1-16

Fatma et al. BMC Women's Health (2025) 25:29

Case report

The case concerns a 28-year-old Tunisian woman who
reported a family history of breast cancer. She was diag-
nosed in June 2020 with medullary thyroid carcinoma
without family history of hereditary Multiple Endocrine
Neoplasia.

The patient underwent total thyroidectomy with bilat-
eral cervical lymph node dissection. The pathological
diagnosis was multifocal mixed medullary-follicular car-
cinoma in the left lobe. Sixteen of the forty isolated cervi-
cal lymph nodes were involved by carcinoma. The patient
underwent adjuvant radiotherapy.

Six months after treatment, a body scan revealed
a lump in the right breast. Ultrasound showed a
hypoechoic, well-circumscribed 10 mm lump in the
right breast, classified as ACR 3 (Fig. 1). Follow-up breast
imaging performed three months later revealed two
bilateral masses: one located in the right upper-outer
quadrant and the other in the left lower-inner quadrant.
Both masses displayed a homogeneous hypoechoic oval
shape, were micro-lobulated, and had long axes oriented
parallel to the skin. They measured 15 mm on the right
and 10 mm on the left side and were classified as ACR
4b. Calcitonin levels were raised to 270pg/ml. Breast
biopsy revealed atypical cells exhibiting nuclei with a
coarse chromatin pattern and granular cytoplasm, situ-
ated within a fibrous stroma that contains amorphous
eosinophilic deposits, along with the presence of vascular
emboli. (Fig. 2). Immunohistochemistry revealed positiv-
ity for calcitonin, TTF1 and chromogranin A (Fig. 3). The
findings were in favor of secondary medullary carcinoma
in the breast.

Discussion
Thyroid medullary carcinoma originates from thyroid
c-cells, which produce the calcitonin hormone. These
tumors are uncommon, constituting 1-2% of all thyroid
cancers [4].

Notably, 25% of medullary thyroid cancers are heredi-
tary, manifesting in a familial form identified as MEN 2,
with peak incidence occurring in younger patients during
the second or third decade, while sporadic forms have a
peak incidence around the fifth or sixth decade of life [1].

Medullary thyroid carcinoma is typically a slow-grow-
ing tumor, generally exhibiting locoregional progression.
Metastasis often occurs late in the disease, and is gener-
ally localized in the liver, bone, central nervous system
and adrenal glands [5-9]. Metastatic thyroid carcinoma
to the breast is extremely rare, with about 40 reported
cases in the literature [10]. In our institute, this case is the
second case of medullary thyroid carcinoma metastatic
to the breast; the first one was reported in 2017 by El Bez
etal. [11].
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These metastases can occur either unilaterally or
bilaterally and are most frequently observed in women
with an average age of 42 at diagnosis. The time inter-
val between thyroidectomy and identification of breast
metastasis varies significantly—from a few months to 28
years, averaging about 6 years [3, 6, 12, 13].

Secondary tumors of the breast lack clinical or radio-
logical specificities, complicating diagnosis significantly
[2]. The pathological similarity between tumor cells from
a primary breast tumor with neuroendocrine differentia-
tion and secondary thyroid medullary carcinoma poses
major diagnostic problem, making knowledge of the
patient’s history an important guide to this distinction.
Amorphous eosinophilic material in tissue can indicate
the presence of amyloid, particularly in the context of
medullary thyroid carcinoma. Immunohistochemistry
aids diagnosis: TTF1 positivity points to thyroid origin,
chromogranin A positivity to endocrine origin, and cal-
citonin positivity to medullary thyroid carcinoma origin
[2, 6]. Diagnosis becomes more challenging when differ-
entiating between primary and secondary breast endo-
crine tumors. The expression of GATA3 is indicative of
primary breast carcinoma [14].

For treatment options regarding these metastases,
there has been no consensus; some patients underwent
surgery while others received systemic treatment [2].

Conclusion

This case of unusual breast metastases from medullary
thyroid carcinoma underscores the need for heightened
vigilance in monitoring patients’ post-treatment. Despite
the rarity of such occurrences, this report illustrates that
breast metastases can arise even months after conven-
tional therapies. The diagnostic challenges posed by the
clinical and radiological non-specificity of these lesions
necessitate a proactive approach to evaluation, includ-
ing histological verification for any new breast findings.
As demonstrated in this case, clinical history, multiplic-
ity of breast lesions and elevated calcitonin levels can
provide essential clues for diagnosis. This highlights the
importance of a multidisciplinary approach in manag-
ing patients with medullary thyroid carcinoma, ensuring
that both oncologists and radiologists remain alert to the
potential for distant metastasis in atypical locations.
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Fig. 1 Ultrasound image of the right breast showing a hypoechoic, well-circumscribed 10 mm lump
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Fig.2 (A) Histological section at low magnification showing the carcinomatous proliferation (black arrow) invading the non-neoplastic mammary stroma
(white arrow) (H&E x40). (B) Histological section showing the carcinomatous proliferation arranged in islands and clusters of monomorphic cells (H&E

x100)

Fig. 3 (A) Positive cytoplasmic staining for chromogranin (IHC x100). (B) Focal positive cytoplasmic staining for calcitonin (IHC x100). (C) Positive nuclear
staining for TTF1 (IHC x100)
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