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Asymptomatic uterine metastasis of breast cancer
Case report and literature review
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Abstract 
Rationale: Uterine metastasis from breast cancer is extremely rare. Asymptomatic patients with cervical metastases from breast 
cancer are rarer and more likely to be missed. We present an asymptomatic patient with breast cancer metastasized to the uterus 
and share opinions on diagnosing and treating for this kind of cases.

Patient concerns: We present the case of a 64-year-old woman who was diagnosed with both breast cancer and uterine fibroids 
after examination. She had no symptoms of gynecological disease during breast cancer treatment. A positron emission tomography/
computed tomography (PET/CT) scan was performed during reexamination, revealing multiple metastases of the bone throughout 
the body and an abnormal hypermetabolic mass in the uterus. It was later confirmed as uterine metastasis by pathology.

Diagnosis: A diagnosis of metastatic breast invasive lobular carcinoma was established after a uterine curettage.

Interventions and outcomes: Treatment of the uterine metastasis included systemic chemotherapy, total abdominal 
hysterectomy and bilateral salpingo-oophorectomy (TAH and BSO), postoperative radiotherapy, and postoperative chemotherapy. 
The patient eventually refused further treatment for personal reasons and died at home.

Lessons: Breast cancer metastases to the uterus are very rare and further research is needed for their diagnosis and treatment. 
During reexamination of breast cancer patients, clinicians must be alert to metastasis to gynecologic organs. This is particularly 
important in hormone receptor-positive patients with asymptomatic distant metastasis.

Abbreviations:  CT = computed tomography, GATA-3 = GATA binding protein 3, GCDFP-15 = gross cystic disease fluid 
protein-15, IDC = invasive ductal carcinoma, ILC = infiltrating lobular carcinoma.
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1. Introduction
Breast cancer is the most common tumor in women and the main 
cause of cancer-related death among women worldwide. In 2020, 
there were approximately 2.3 million new cases of breast cancer 
globally, with more than half being diagnosed in low-income and 
middle-income countries, and 685,000 people died because of 
breast cancer.[1] Terminal breast cancer can metastasize to many 
organs, mostly the bone, liver, lung, and brain, though genital 
metastasis of breast cancer is rare. A large number of investi-
gations and many examples of female reproductive system 
metastasis have proven that the ovary and vagina are the main 
metastatic sites of secondary tumors, but metastasis to the uterus 
is not common.[2] Here, we report a patient with breast cancer 
and asymptomatic uterine metastasis; we discuss and review the 
clinical diagnosis, treatment course and pathological features.

2. Case presentation
A 64-year-old woman from Shandong Province, China, 
was admitted to our hospital on April 12, 2021; she had a 

history of breast cancer operated on 4 years prior, with mul-
tiple metastases. The patient visited another hospital in July 
2017 for a tumor in the right supraclavicular region, and a 
right breast tumor was found. Before the operation, only con-
trast-enhanced computed tomography (CT) and color doppler 
ultrasound were used to examine the uterus, suggesting uter-
ine fibroids, and no biopsy was performed because there were 
no obvious clinical symptoms. On July 14th, 2017, modified 
radical mastectomy for right breast cancer was performed in 
another hospital. The postoperative pathological finding was 
infiltrating lobular carcinoma (ILC) of the breast. The vol-
ume of the tumor was 1.5 cm × 1 cm, and the regional lymph 
node status was as follows: L1 group (27/30), L2 group (3/3), 
and L3 group (5/5). The immunohistochemistry prompted 
P120(enchylema+), 34βE12(+), E-cadherin(-), ER(strongly 
positive + 70%), PR(-), HER-2(-), Ki-67(<5%), P53(-), 
EGFR(-), PD-L1(-), and PD-1(-). Accordingly, the patient was 
diagnosed with infiltrating lobular carcinoma of the breast 
(pT1cN3cMx, stage IIIC by the American Joint Committee 
on Cancer, 8th edition) (Fig. 1). After surgery, she received 4 
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cycles of chemotherapy with epirubicin (100 mg/m² on Day 1) 
and cyclophosphamide (600 mg/m² on Day 1), and then pacli-
taxel was used for 4 cycles (specific dose unknown). Intensity-
modulated radiotherapy of the right chest wall and the region 
of the supraclavicular lymph nodes was initiated, with a total 
dose of 50 Gy in 25 fractions. However, the patient refused 
treatment after 24 rounds of radiotherapy and was discharged 
from the hospital. She was given endocrine therapy with 
letrozole.

The patient developed intermittent pain in the right shoul-
der in December 2019. The results of positron emission 
tomography/computed tomography (PET/CT) examination 
indicated multiple bone metastases in the left acetabulum, the 
left femoral head, the left ischium and the left transverse pro-
cess of T4, T7, and L5. There were multiple enlarged lymph 
nodes in the left neck and left clavicle, and metabolism was 
slightly higher. As the uterine body showed abnormally high 
metabolism, metastasis was considered (Fig.  2). We began 
radiotherapy and simultaneous zoledronate therapy for the 
bone metastases on December 4, 2019. Uterine curettage was 
performed on December 6th, 2019, and pathological biopsies 
were taken. Combined with medical history and immunohis-
tochemistry, the results showed malignant tumors consistent 
with invasive lobular carcinoma of metastatic breast origin. 
Immunohistochemistry revealed GATA binding protein 3 
(GATA-3) (+), P120(enchylema +), E-cadherin(-), ER(3+, 2%), 
PR(2+, 2%), C-erbB-2(1+), P53(1+, 2%), Vimentin(-), CD10(-
), and Ki-67 (35%). The patient has been taking oral endocrine 
therapy after surgery, but the effect is not good. And the patient 
refuses to take second-line endocrine therapy for economic 

reasons. Considering that the patient has advanced breast can-
cer with multiple metastases throughout the body, she received 
paclitaxel liposome (175 mg/m² on Day 1) + capecitabine 
(1000 mg/m² on Days 1–14) chemotherapy for 6 cycles and 
was admitted for total abdominal hysterectomy and bilateral 
salpingo-oophorectomy (TAH and BSO). Combined with her 
history and immunohistochemistry, postoperative pathology 
suggested invasive lobular carcinoma originating from breast 
cancer, with an area of 1.5 cm × 1 cm and a thickness of 2.5 cm. 
All layers of the uterine wall were involved. The nerves, cer-
vix, and double appendages were also invaded, and we found 

Figure 1. A, B: Pathological photographs after modified radical mastectomy. 
(hematoxylin and eosin, original magnification × 100).

Figure 2. Abnormal high metabolic signal of the uterus by PET-CT examina-
tion. (A: PET/CT pelvis – axial view; B: PET/CT pelvis – coronal view; C: PET/
CT abdomen & pelvis – sagittal view).PET/CT = positron emission tomogra-
phy/computed tomography.
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tumor thrombi in the vessels. We also observed cancerous 
cells inside the uterine leiomyoma, with a volume of 2 cm × 2 
cm × 1.7 cm; immunohistochemistry was ER(-), PR(1+,1%), 
C-erbB-2(0), GATA-3(+), P120(enchylema +), E-cadherin(-), 

CK7(+), CK20(-), CDX2(-), SATB-2(-), and Ki-67(5%) (Fig. 3). 
Postoperative radiotherapy was directed at the surgical cavity 
and the region of the pelvic lymph nodes, and chemotherapy 
of capecitabine (1000 mg/m² on Days 1–14) was administered 
simultaneously. After that, zoledronate therapy was adminis-
tered in our department every month to inhibit bone metasta-
sis. On February 25th, 2021, imaging reexamination showed 
that the left supraclavicular lymph node had increased in size, 
and metastasis of breast cancer was confirmed by pathology. 
Then, the patient was given gemcitabine (1000 mg/m² on Days 
1 and 8) + cisplatin (75 mg/m² on Days 1–3) for 2 cycles of 
chemotherapy. However, the patient withdrew from further 
treatment for personal reasons and died in August 2021.

3. Discussion
Cancer is not only the main cause of death worldwide but is 
also the leading cause of death in women. According to the lat-
est research in 2020, breast cancer has become the cancer with 
the highest incidence in women. Among new cancer patients in 
2020, the morbidity of breast cancer (11.7%) surpasses that of 
lung cancer (11.4%).[1]

The most common metastatic site of breast cancer is the 
lung, followed by the bone, liver, brain, and soft tissue; in 
contrast, metastasis of the uterus is not common. The meta-
static mechanism of breast cancer may be related to loss of 
E-cadherin protein expression on the tumor cell membrane, 
a significant pathological feature of ILCs. This may be due to 
inactivation of the CDH1 gene at 16q22 by a variety of mech-
anisms, including CDH1 gene mutation, chromosome loss 
and promoter methylation.[3] Lack of the E-cadherin leads to 
dysfunction of the E-cadherin-catenin complex, which affects 
adhesion between cells.[4] It may explain the specific metastatic 
pattern of ILCs. Invasive lobular carcinoma has been indicated 
as the most common pathological type of metastatic breast 
cancer. More than 70% of pathological types are invasive duc-
tal carcinoma, and invasive lobular carcinoma accounts for 
only 5% to 15%.[5] The common sites of invasive ductal carci-
noma (IDC) metastasis are the lung, bone, and liver. Metastatic 
dissemination of ILC is more common than of IDC to the bone 
and other organs (including the peritoneum, ovary, gastroin-
testinal tract, skin, adrenal gland, gallbladder, pancreas, kid-
ney, bladder, eyelid).[6] Clinical autopsy comparison of IDC 
and ILC shows that ILC spreads more easily to gynecological 
organs than does IDC.[7]

Figure 3. Pathological photographs after total abdominal hysterectomy and 
bilateral salpingo-oophorectomy (TAH and BSO). A: Metastasis of breast can-
cer to the uterine wall. B: Metastasis of breast cancer to uterine leiomyoma. 
(A-B, Hematoxylin and eosin, original magnification × 200).

Table 1

Literature review of asymptomatic patients.

Case 
Age 
(yrs) 

Histopathologi 
caldiagnosis ER PR 

Hormone therapy 
(medicine) 

When metastasis 
was discovered How to find metastasis 

Major treatment since 
diagnosis of AUM 

Charvolin et al,[9] 
2002

51 IDC NA NA NO During the follow-up Pelvic ultrasound + tumor 
marker

Surgery + chemotherapy

Acikalin et al,[10] 2005 58 IDC + + YES (tamoxifen) During the follow-up Endometrial curettage Surgery
Perisic et al,[11] 2007 65 ILC + + YES (tamoxifen) During the follow-up Gynecological examina-

tion + biopsy
NA

Bogliolo et al,[12] 2010 78 ILC + + NO Before the diagnosis of 
breast cancer

MRI Chemotherapy + radiotherapy

İşçi et al,[13] 2011 47 ILC + - YES (letrozole) During the follow-up CT Surgery + chemotherapy
Dirican et al,[14] 2012 51 IDC - + YES (tamoxifen) During the follow-up CT + tumor marker Surgery + chemotherapy
van et al,[15] 2012 70 IDC NA NA YES (tamoxifen) During the follow-up CT Surgery
Munoz-Iglesias et 

al,[16] 2013
50 ILC NA NA YES (NA) During the follow-up Tumor marker + PET/CT Surgery

Proenca et al,[17] 2016 58 IDC + + YES (tamoxifen) During the follow-up Cervical cytology Chemotherapy
 77 ILC + + YES (anastro-

zole + tamoxifen)
During the follow-up Gynecological examina-

tion + cervical cytology
Radiotherapy

ER = estrogen receptor, PR = progesterone receptor, AUM = asymptomatic uterine metastasis, IDC = invasive ductal carcinoma, NA = not available, ILC = invasive lobular carcinoma, MRI = magnetic 
resonance imaging, CT = computed tomography, PET/CT = positron emission tomography/computed tomography.
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The female reproductive system is rarely affected by metasta-
sis. The most common site of metastasis is the ovary, followed 
by the vagina (75.8% and 13.4%). With no relationship to the 
location of the primary tumor, only 8.1% of cancers metastasize 
to the uterus.[2] The ovary is very vascular, with a well-developed 
lymph network, with inherent pH, partial pressure of oxygen 
and metabolic factor characteristics. It is easy for tumor cells 
to colonize this tissue.[8] Conversely, the uterus contains more 
fibrous tissue, which is not conducive to the dissemination and 
implantation of tumor cells.

Uterine metastasis from breast cancer is extremely rare. 
Patients with asymptomatic uterine metastasis are even rarer. 
Here we summarized asymptomatic patients of breast cancer with 
metastases to the uterus (Table 1). Most patients with asymp-
tomatic metastases were regularly followed up because they 
were hormone receptor positive and took tamoxifen. Tamoxifen 
use increases the risk of endometrial carcinoma due to its par-
tially agonistic effect on endometrium[18,19] and most commonly 
presents with vaginal bleeding.[20] Other asymptomatic patients 
were initially diagnosed with an abnormally enlarged uterus, 
which was later confirmed to have metastasized breast cancer. 
The diagnosis of these patients with asymptomatic metastases is 
incidental and more likely to be missed than patients with abnor-
mal vaginal bleeding symptoms. Some studies have shown that 
among common cancers, breast carcinoma, and ovarian carci-
noma have higher asymptomatic rates.[21] This creates barriers 
for doctors to diagnose patients with advanced breast cancer. In 
this study, contrast-enhanced CT and color doppler ultrasound 
showed that the patient has uterine fibroids at the initial diagno-
sis. But she had no previous symptoms of gynecological disease, 
nor any history of gynecological disease, and therefore no further 
diagnosis was made. Whether the patient has distant metastases 
at the outset is also unknown. Is there a risk of distant metastasis 
of uterine myoma? It’s very important to ensure timeliness of 
detection and diagnosis in patients with breast cancer.

Recently, an increasing number of studies have shown that 
radiomics features correlate with the biological behavior of tumors 
to a large extent, confirming the feasibility of differentiating tumor 
tissues and helping to assess therapeutic effects and the prognosis 
of tumors.[22] Compared with traditional imaging diagnosis meth-
ods, radiomics can objectively and noninvasively evaluate hetero-
geneity among lesions and organs and reflect relevant information 
of the organizational microenvironment.[23] After quantizing the 
images with the proper number of gray levels, magnetic resonance 
imaging (MRI) texture features can be used to identify brain 
metastases from different primary cancers.[24] Overall, further 
study and exploration are needed to determine whether radiomics 
can be used to identify tumors of the female reproductive system 
that cannot be distinguished by the naked eye.

Mazur et al reported that approximately 42% of metastatic 
cervical tumors were mistaken for primary cervical tumors.[2] 
Pathological biopsy is usually the strictest criterion for distin-
guishing a primary uterine mass from a secondary mass of extra-
genital metastasis. If the imaging examination is highly suspicious 
but difficult to distinguish based on the imaging findings, accu-
rate immunohistochemical examination is required. Among the 
many immunohistochemical indices, GATA-3 may be a reliable 
choice. GATA-3 is 1 of the 6 members of the zinc finger transcrip-
tion factor family.[25] It recognizes a specific nucleotide sequence 
in the promoter of target genes and has an important role in 
regulating breast morphogenesis and lumen cell differentiation. 
GATA-3 has an important role in tumorigenesis.[26] Mazoujian et 
al reported that approximately 55% of breast cancers are pos-
itive for gross cystic disease fluid protein-15 (GCDFP-15) and 
that 90% of them are invasive lobular carcinomas.[27] Haiyan 
Liu et al performed immunohistochemical evaluation of GATA-3 
expression in 1110 cases of cancer and 310 normal tissues. 
GATA-3 was highly expressed in both breast cancer and urothe-
lial carcinoma. The expression rates of IDC and ILC were 91% 
and 100%, respectively, but that of endometrial carcinoma was 

only 2%, and no expression in cervical adenocarcinoma or ovar-
ian serous carcinoma was found. The rate of GATA-3 positivity 
shows little change in both primary and metastatic breast can-
cer.[28] A study that compared the value of GATA-3, mammaglo-
bin (MGB), and GCDFP-15 for pathological diagnosis of breast 
cancer reported a positive rate for GATA-3 (92.5%; 94.25%) 
that was significantly higher than that for MGB (42.11%; 
29.17%) and GCDFP-15 (55.77%; 31.34%) in primary or met-
astatic breast cancer. GATA-3 is a sensitive marker for evaluating 

Figure 4. Immunostaining showing the neoplasm to be strongly and diffusely 
positive for GATA-3 in cervical curettage pathology (A), uterus postoperative 
pathology (B), and pathology of the left cervical lymph node (C). The immu-
noprofile supports the diagnosis of metastasis as primary breast carcinoma. 
(A–C, EnVision method, original magnification × 200).GATA-3 = GATA binding 
protein 3.
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tumors of unknown origin, especially for malignant effusion.[29] 
As the case we report was positive for GATA-3 by cervical curet-
tage pathology, uterus postoperative pathology, and pathology of 
the left cervical lymph node, it can be confirmed that the tumors 
in the above sites all originated from the breast (Fig. 4).

According to the latest guidelines, the patient accepted pacl-
itaxel liposome (175 mg/m²) + capecitabine (1000 mg/m²) che-
motherapy for 6 cycles. Regarding the uterine metastasis, she 
received surgery and postoperative radiotherapy; the treatment 
was replaced with gemcitabine (1000 mg/m²) + cisplatin (75 mg/
m²) for systemic chemotherapy after recurrence. However, the 
patient finally refused further treatment for personal reasons 
and died at home in August 2021.

4. Conclusion
Asymptomatic uterine metastases from breast cancer are rare. 
Our case focuses on the diagnosis and treatment of a patient 
with asymptomatic uterine metastasis from breast cancer, and 
summarizes the previous asymptomatic patients with metasta-
ses. During reexamination of breast cancer patients, clinicians 
must be alert to metastasis to gynecologic organs, especially in 
patients with hormone receptor positive and taking tamoxifen. 
Regular review of asymptomatic patients is highly warranted. 
How to predict and detect distant metastases in advance 
remains to be discussed in further research. If there is an abnor-
mal sign in the uterus, diagnostic curettage or pathological 
biopsy can help in definitive diagnosis. Immunohistochemistry 
for GATA-3 may indicate that the tumor originated from the 
breast. At present, there is still no targeted treatment of uterine 
metastasis of breast cancer, and it is necessary to adopt TAH 
and BSO to prevent the residual tumor tissue from spreading to 
other organs in the abdominal cavity, and postoperative radio-
therapy should be supplemented. Asymptomatic patients with 
breast cancer metastasizing to the uterus are very rare, and 
further research is needed for their diagnosis and treatment.
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