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Breast cancer metastases to the thyroid and stomach: A case report
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Abstract. The most common sites of metastasis for breast
cancer are the soft tissues, bones, lungs, liver and brain;
however, metastases to the gastrointestinal tract and thyroid
gland from breast cancer rarely occur. The present study
describes the case of a 30-year-old woman who developed
gastric and thyroid metastases 5 years after her initial
diagnosis of invasive ductal breast carcinoma. The initial
pathological diagnosis when receiving modified radical
mastectomy was invasive ductal carcinoma, and further
immunohistochemical examination revealed the cancer to
be estrogen receptor (-), progesterone receptor (-), human
epidermal growth factor receptor 2 (HER2; ++) and Ki-67
(70%). Genetic testing indicated the HER2 amplification
mutation, whereas BRCA1/2 testing was negative. A total of
21 months after surgery, during regular follow-up, the patient
was revealed to have developed an enlarged lymph node in the
left side of the neck and the first recurrence was confirmed.
Approximately 5 years after surgery, the patient gradually
developed multi-site metastasis, and developed metastases
to the thyroid gland and stomach confirmed by pathology
and imaging. Combined chemotherapy and targeted therapy
were administered and exhibited good efficacy; however,
the patient subsequently died due to heart failure. This
case report describes the occurrence of gastric and thyroid
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metastases from breast cancer, and highlights the importance
of distinguishing between metastatic and primary tumors.
Distinguishing between a metastatic and primary tumor is
crucial as treatment protocols vary significantly for these two
types of tumors. For patients with a history of breast cancer
it should first be considered whether they have metastasis
of the primary disease or discomfort caused by treatment;
however, the possibility of a second primary tumor cannot be
ignored. If the patient has symptoms such as loss of appetite,
nausea, vomiting, stomach pain and stomach discomfort, a
gastroscopy should be performed in a timely manner.

Introduction

Breast cancer refers to a heterogeneous collection of tumors
characterized by distinct histological morphology, genomic
profiles, molecular behavior and treatment responses. Invasive
ductal carcinoma (IDC) is the most prevalent histological
type, comprising 72-80% of all invasive breast cancer cases.
By contrast, invasive lobular carcinoma (ILC) accounts for
5-15% of all invasive breast cancer cases and is less common
worldwide (1). Bone, liver, lung and brain are the most frequent
sites of breast cancer metastasis, whereas metastases to the
gastrointestinal (GI) tract and thyroid gland are less common.
GI metastasis, which accounts for 5% of all recurrent cases,
is a rare occurrence (2). Furthermore, cases of GI metastasis
from breast cancer have been estimated to range between
2 and 18% in some reports (3).

ILC is more likely to metastasize to the GI tract than
IDC (3.4). In particular, luminal-type breast cancer [estrogen
receptor (ER)-positive] or ILC tend to metastasize to the
stomach at a higher rate than other types of breast cancer (5).
Notably, in some studies, 97% of GI metastases from breast
cancer were revealed to be derived from ILC (3.4). Typically,
ductal tumors have a higher tendency to metastasize to the
liver, lung and brain (6), with intestinal metastases occurring
in some cases. The clinical presentation of gastric metastases
is nonspecific, and the endoscopic appearance of gastric
metastases varies, with solitary and submucosal lesions within
the gastric wall constituting the most prevalent findings (7,8).
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Typically, 5-7 years pass between the initial diagnosis of breast
cancer and the development of stomach metastases (9).

The clinical presentation of metastases to the stomach
or thyroid is highly unspecific, and the endoscopic appear-
ance can be heterogeneous. In particular, the most prevalent
findings of gastric metastases are solitary and submucosal
lesions in the gastric wall, which can appear several years
after the initial breast cancer diagnosis (7,8). Similarly, thyroid
gland metastases are uncommon and can be easily missed;
they account for 1.4-3% of all patients who have surgery for
suspected thyroid cancer, with the most common primary
cancer types being soft tissue sarcoma, renal cell, colorectal,
lung and breast cancer (10). Metastatic thyroid disease
commonly results from cancer spreading via the bloodstream,
typically originating from a distant cancer or the neoplastic
process applying directly or through lymphatic channels to the
thyroid gland from nearby organs. Elderly patients, particu-
larly those in their 60s and 70s, are more likely to develop
metastatic thyroid tumors (8).

The present study describes a rare case of a young patient
diagnosed with human epidermal growth factor receptor 2
(HER?2)-positive IDC who eventually developed stomach and
thyroid metastases following local and systemic treatment.
This case highlights the atypical metastatic patterns of breast
cancer and emphasizes the importance of considering distant
metastases in patients with a history of breast cancer. The
present study followed the CARE case report guidelines (11).

Case report

In November 2013, a 30-year-old woman was diagnosed with
IDC of the right breast and underwent a modified radical
mastectomy at Futian People's Hospital of Guangdong
Medical College (Shenzhen, China). Pathological examination
confirmed IDC with extensive high-grade ductal carcinoma
in situ, non-special type, grade III, without lymphovascular
invasion. Immunohistochemistry revealed ER (-), proges-
terone receptor (PR -) and HER2 (++), with a Ki-67 index of
70%. Pathological TNM staging was pI3NOMO [T=12 cm;
N (0/16)] (12). Medical imaging, including thoracic and
abdominal computed tomography (CT) scans and bone
scans, showed no distant metastasis. Fluorescence in situ
hybridization for HER2 was not determined at the time.
Post-operative treatment included six cycles (3 weeks per cycle)
of adjuvant chemotherapy with 5-fluorouracil, epirubicin and
cyclophosphamide.

After surgery, the patient was followed up every 3 months
for 2 years and every 6 months for 3-5 years. Tumor markers,
breast ultrasound, chest, abdominal and pelvic CT, and brain
MRI examinations were performed regularly, and positron
emission tomography (PET)/CT examinations were addition-
ally performed when necessary. In August 2015, 21 months
after the surgery, the patient developed an enlarged lymph
node in the left side of their neck and underwent lymph node
biopsy. The immunohistochemical staining revealed: ER (-),
PR (), HER2 (+++), Ki-67 (65%). Chest CT showed bilateral
hilar lymph nodes, bilateral supraclavicular lymph nodes
and axillary lymph nodes metastasis. The first-line regimen
included paclitaxel liposome and Nedaplatin combined with
trastuzumab for six cycles (3 weeks per cycle), and the best

efficacy observed was complete response PET/CT examination
was completed and no tumor signs were found. Trastuzumab
maintenance therapy was then followed; however, in
March 2016, metastases were detected in the chest wall and
pleura, and a small amount of fluid had accumulated in the
right thoracic cavity.

Tumor markers (blood tests for CEA, CA125 and CA153)
were elevated and efficacy evaluation showed progressive
disease. Progression-free survival (PFS) represents the
survival time of patients without tumor progression; PFS1
represents PFS after first-line treatment and PFS2 represents
PFS after second-line treatment. The PFS1 for the patient
was 6.5 months. The second-line treatment regimen included
gemcitabine combined with trastuzumab for six cycles
(3 weeks per cycle), and the best efficacy observed was stable
disease. Maintenance therapy with capecitabine and trastu-
zumab was then followed; however, the size of the tumor in
the chest wall progressed in December 2016, and PFS2 was
8.3 months. In the third-line treatment regimen, etoposide
capsules combined with trastuzumab and lapatinib were
applied for 10 cycles (3 weeks per cycle), and trastuzumab and
lapatinib maintenance therapy was continued. In August 2017,
PET/CT showed metastatic tumors in the right chest wall,
metastasis in the left breast and increased pleural effusion
on the right side. Also in August 2017, the patient was first
admitted to Department of Medical Oncology, National Cancer
Center/National Clinical Research Center for Cancer/Cancer
Hospital & Shenzhen Hospital, Chinese Academy of Medical
Sciences and Peking Union Medical College (Shenzhen,
China) due to tightness in their chest. Chest CT indicated left
breast metastasis, metastasis in the right chest wall and right
pleural effusion (Fig. 1). For fourth-line treatment, the patient
received vinorelbine capsules combined with trastuzumab
and lapatinib for five cycles (3 weeks per cycle). However,
vinorelbine capsules and lapatinib were stopped for economic
reasons, and trastuzumab therapy was continued. The patient
gradually developed multi-site metastasis in November 2018,
including pleural, chest wall, lung lymphangitis carcinoma-
tosa, left breast, pancreas, adrenal and thyroid metastases
(Fig. 1). In the present case, there were no standard treatment
plans in the guidelines for patients with such a short PFS time
and after multiline therapy.

To summarize, since the first recurrence and metastasis,
the patient was treated with various chemotherapy drugs,
including gemcitabine, capecitabine, vinorelbine, etoposide,
Herceptin and lapatinib, over a period of 2 years and 6 months.
Unfortunately, despite receiving multi-line chemotherapy and
targeted Herceptin-based therapy, their condition continued
to worsen. In December 2018, a mass developed in their
left thyroid, and a thyroid gland ultrasound revealed diffuse
lesions with dense microcalcification, raising concern for
malignancy. Fine needle biopsy was recommended for further
evaluation (Fig. 2A). A neck CT also showed enlargement of
the thyroid gland and multiple low-density nodules in both
lobes (Fig. 2B). In January 2019, a core needle biopsy on the
thyroid was performed and cytological examination of the
mass in the left thyroid implied poorly differentiated cancer
cells, which were consistent with the history of breast cancer
metastasis (Fig. 2C). The serum thyroglobulin antibody level
was found to be 576.2 IU/ml.
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Figure 1. CT images. Chest CT indicated left breast metastasis (indicated with red arrows), metastasis in the right chest wall (indicated with yellow arrows)
and right pleural effusion (indicated with blue arrows). CT, computed tomography.
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Figure 2. Thyroid ultrasound and neck computed tomography images, and cytological examination of the mass in the left thyroid. (A) Thyroid ultrasound
images detected diffuse lesions, dense microcalcification. (B) CT imaging suggested that the thyroid gland was enlarged and multiple low-density nodules
were seen in both lobes. (C) Cytological examination of the mass in the left thyroid implied poorly differentiated cancer cells, which were consistent with the
history of breast cancer metastasis.
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Figure 3. Gastroscopy images. There was no obvious abnormality in the esophagus, and the boundary between the esophagus and stomach was ~39 cm from
the incisor. No obvious abnormality was observed at the cardia. Scattered erosion could be seen in the gastric body and fundus (indicated with black arrows).
The gastric antrum mucosa was congested, edematous and rough, and the pylorus was congested and edematous. There was no obvious abnormality in the

duodenum. Endoscopic diagnosis was of chronic gastritis with erosion.

Figure 4. Emergency gastroscopy images. Lots of blood and blood clots (indicated with blue arrows) could be seen in the stomach cavity, and a bleeding spot
was detected in the lesser curvature, which was closed with a disposable hemostatic clip (indicated with yellow arrows). There was no apparent bleeding foci
in the rest of the gastric body, fundus of the stomach and duodenum. Endoscopic diagnosis was of chronic gastritis with erosion and bleeding.

Apatinib, a medication that was recently authorized by the
National Medical Products Administration, may have antian-
giogenic and antitumor effects by inhibiting the intracellular
ATP-binding site of VEGFR-2 (13). Since October 2014,
apatinib has been authorized in China as a third-line therapy
for people with advanced gastric cancer. Recent research has
demonstrated the anticancer activity of apatinib in several solid
malignancies, including non-small cell lung and breast cancer.
Since the previous second-line treatment regimen resulted in
the longest duration of PFS, gemcitabine, trastuzumab plus
apatinib was chosen for patient treatment from October 2018,
and was administered for six cycles (3 weeks per cycle). The

best efficacy observed was stable disease however, the patient
eventually developed nausea and appetite loss, and upper
endoscopy showed gastric mucosal tissue indicative of chronic
gastritis with erosion (Fig. 3). A parallel gastric mucosa
biopsy was taken in February 2019. After 7 days, the patient
developed hematemesis and hematochezia. Due to the adverse
effect of apatinib, the patient stopped taking apatinib, but no
improvement was observed in gastric bleeding. Emergency
gastroscopy showed active bleeding in the lesser curvature
of the stomach and gastric mucosa clamping was performed
to stop the bleeding (Fig. 4). Pathological examination of the
gastric mucosa showed lamina propria visible in a variety
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Figure 5. Pathological examination of the gastric mucosa. In the mucosa, lamina propria was visible in a variety of scattered nuclear layer cells and degenera-
tion was detected. When combined with the immunohistochemical findings and the medical history of the patient, breast cancer metastasis was considered.
Immunohistochemical results showed: GATA3 (++), HER2 (+++) (GATA3- and HER2-positive expression was indicated with black arrows). HER2, human

epidermal growth factor receptor 2; H&E, hematoxylin and eosin.

of scattered nuclear layer cells and degeneration, which, in
combination with immunohistochemical findings and medical
history, suggested the presence of breast cancer metastasis (14)
(Fig. 5). Immunohistochemical results showed: GATA3 (++),
AEL/AE3 (+++), HER2 (+++). Gene testing of the primary
tumor performed in March 2019 revealed that the breast tissue
was negative for BRCA1/2 and had an ERBB2 (HER?2) ampli-
fication mutation.

As the patient's disease progressed, palliative chemo-
therapy and targeted therapy were continued. However, few
drugs were available for the patient, and they succumbed to
heart failure in December 2019.

Discussion

The present study describes a rare case of breast cancer that
spread to the stomach and thyroid gland following surgery and
systemic treatment. Gastric metastases of breast cancer are
infrequent and are difficult to distinguish from primary gastric
tumors. In the largest study to date, Taal et al (15) reported
that 51 cases of metastatic breast cancer were diagnosed
by stomach endoscopy, including 36 ILC cases and 10 IDC
cases, and the remaining five with particular types. Another
single-center retrospective study found that in 97% (34/35)
of patients, gastric metastases were derived from lobular
carcinoma, suggesting that ILC or luminal-type breast cancer
(ER-positive) are more likely to metastasize to the stomach
than IDC (4). The present report describes a young patient with
HER2-positive IDC with an extensive intraductal component
who developed gastric metastases 5 years after surgery, illus-
trating the possibility of gastric metastases from breast IDC.
When diagnosing stomach metastasis of breast cancer,
imaging and endoscopic data are insufficient to distinguish
between primary and secondary GI tumors (16). Therefore,
the diagnosis requires a biopsy, pathology and endoscopy, and
the histological result must be compared to the initial breast
cancer (17). Immunohistochemistry has a higher accuracy
in differentiating these entities than other methods, such as
imaging. With a 100% positivity rate for breast lobular carci-
noma and a 96% positivity rate for breast ductal carcinoma,
GATA3 has been widely classified as a marker of breast
malignancies (18). By contrast, GATA3 has been reported to

be stained positively in only 5% of malignant gastric cancer
cases (15). Therefore, GATA3 serves as a hormonal marker
similar to the function of ER and PR in identifying metastatic
cells of mammary origin. Theoretically, Helicobacter pylori,
inflammatory cells and chemokines may create a favorable
environment to attract tumor cells, offering a promising diag-
nostic approach for gastric metastasis of breast cancer (19).
However, some researchers do not agree that chemokines and
inflammatory events are involved in the metastatic process
of breast cancer (19). Treatment options for GI breast cancer
metastases are still subject to debate. Systemic therapy is given
high priority, and surgical treatment is taken into account in
cases of obstruction or bleeding. In the present case, the patient
received targeted therapy combined with chemotherapy for
treatment without any further surgical intervention, and
survival lasted 10 months, which is similar to the median
survival of gastric metastases (20).

Metastasis of breast cancer to the thyroid gland is an
uncommon occurrence in clinical practice. Despite the abun-
dance of blood vessels in the thyroid gland, metastatic disease
at this site remains rare; however, there have been reported
cases of metastatic disease affecting the thyroid gland (21).
The most common initial tumor locations for thyroid metas-
tasis in a large series from the Mayo Clinic (97 patients) were
the kidney (22%), lung (22%), and head and neck (12%) (22).
To the best of our knowledge, Egafia et al (23) reported the first
case of a patient with thyroid metastasis from breast cancer. In
the present case, a patient with thyroid metastasis from breast
cancer had no significant symptoms apart from diffuse lesions
and elevated thyroglobulin antibodies indicating autoimmune
thyroid inflammation. The expression of chemokine recep-
tors could determine the type of tumor that has metastasized,
whereas the expression of chemokine ligand can determine the
spread site (24). Some chemokine receptors (such as CXCR4)
are overexpressed in some tumors and are involved in directing
tumor metastasis. Additional studies are required to accurately
determine the role of chemokine receptors in the process of
metastasis.

Although ILC metastasizes more often to the GI tract,
pelvic organs, peritoneum/retroperitoneum and urinary tract
than IDC, opportunities still exist for IDC to metastasize to the
GI tract. Therefore, it is necessary to consider the possibility
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of gastric metastasis. An endoscopic examination should be
considered for patients with GI bleeding or other symptoms.
Sometimes, it is difficult to detect and diagnose gastric metas-
tasis early due to the absence of typical indicators of primary
breast cancer coupled with nonspecific GI symptoms.

In patients with a history of breast cancer, it is essential to
consider breast cancer metastasis if they have any discomfort
or physical abnormalities. Immunohistochemistry is pivotal
to the final diagnosis. For patients whose breast cancer was
well-treated and had no associated relapse or distant metas-
tasis, thyroidectomy can be an option for disease-free survival
for primary thyroid tumors. However, for most cases of thyroid
metastasis, it can respond well to chemotherapy; thus, no
thyroidectomy is required. Since metastatic thyroid illness
reflects the aggressiveness and advanced stage of the initial
disease, the prognosis is often poor (23).

Valuable experience has been gained from this case, which
highlights the significance of using a trastuzumab combined
chemotherapy treatment approach for advanced HER 2-positive
breast cancer. However, there is no standardized treatment plan
for advanced HER2-positive breast cancer following multiline
therapy. Antiangiogenic drugs are targeted medications that
inhibit the supply of nutrients to tumor cells, thereby hindering
their growth. Apatinib is a small-molecule antiangiogenic
drug that may be regarded as a therapeutic choice based on
its mechanism of action, although its effectiveness requires
further confirmation through clinical trials (13) In the present
case, the inefficacy of posterior-line apatinib treatment may
be attributed to the poor prognosis of breast cancer metastasis
in the thyroid and stomach, and the patient's poor resilience
following multiline treatment.

In conclusion, this case report presents a patient diag-
nosed with IDC with multiple metastases to the lung, pleura,
chest wall, various lymph nodes, thyroid, stomach and left
adrenal gland. The use of targeted therapy in combination
with chemotherapy is an important mode of treatment for
patients with advanced breast cancer, including those with
gastric and thyroid metastases. Further research should aim
to elucidate the mechanism underlying gastric and thyroid
metastasis in HER2-positive breast cancer. The prognosis of
metastatic breast cancer in the stomach and thyroid glands
of young patients is relatively poor (17,22), making systemic
treatment more critical than local surgery. Although ER
positivity is uncommon in primary gastric cancer, gastric
tumors that are GATA3-positive or ER-positive were previ-
ously thought to represent metastatic breast cancer (22).
Although simultaneous thyroid and stomach metastases
from breast cancer are uncommon, they cannot be ignored
while assessing sites of metastasis, as overlooking them
could impede the diagnosis and treatment of advanced breast
cancer and adversely impact patient outcomes. Therefore,
it is important to distinguish between the primary tumor
and metastatic tumors, which can affect the treatment and
prognosis of patients. In the case of breast cancer metastasis
to other organs, it can be treated according to the treatment
strategy for advanced breast cancer. In the case of primary
thyroid or stomach cancer, therapeutic strategies should be
selected according to the guidelines for thyroid cancer and
stomach cancer, and multidisciplinary consultation should be
considered as necessary.
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