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Abstract
BACKGROUND 
Metastatic breast cancer originating in the gastrointestinal tract is a rare occur-
rence. The limited number of cases has resulted in incomplete understanding of 
the disease, making it challenging to differentiate from primary breast cancer. 
While clinical history and immunohistochemical studies can aid in distinguishing 
between the two, the management principles and pathogenesis of gastrointestinal 
metastatic breast cancer remain controversial. The scarcity of data has hampered 
comprehensive knowledge. Our objective is to shed light on this rare disease th-
rough our case study.

CASE SUMMARY 
Here, we report a case of breast metastasis from gastric cancer in a 43-year-old 
woman. This patient was admitted to our hospital with complaints of discomfort 
in the upper and middle abdomen persisting for two months, as well as black 
stools for over ten days. She underwent radical distal gastrectomy for gastric 
cancer, followed by postoperative chemotherapy. Three years later, the patient 
developed bilateral breast nodules. Imaging studies indicated a high probability 
of malignancy. She subsequently underwent a right modified radical mastectomy 
and excision of a left breast mass. Postoperative pathology revealed the right 
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breast tumor was consistent with primary gastric cancer.

CONCLUSION 
We present a case of breast metastasis from gastric cancer to contribute to the limited foundation of research into 
this rare disease.

Key Words: Gastric cancer; Breast metastasis; Metastatic breast cancer; Treatment; Case report

©The Author(s) 2024. Published by Baishideng Publishing Group Inc. All rights reserved.

Core Tip: Gastric cancer is a common malignancy worldwide, with the peritoneum, liver, and lungs being frequent sites of 
distant metastasis. However, metastasis to the breast is extremely rare. Breast metastases from gastric cancer are easily 
overlooked given the low incidence, and the pathogenesis and treatment principles have been infrequently studied. We 
present a case of breast metastasis from gastric cancer and analyze similar published cases indexed on PubMed to explore 
the potential epidemiology, etiology, pathogenesis, and treatment. This provides an initial research foundation for this rare 
manifestation of gastric cancer spread.

Citation: Liu JH, Dhamija G, Jiang Y, He D, Zhou XC. Gastric cancer metastatic to the breast: A case report. World J Gastrointest 
Oncol 2024; 16(7): 3331-3340
URL: https://www.wjgnet.com/1948-5204/full/v16/i7/3331.htm
DOI: https://dx.doi.org/10.4251/wjgo.v16.i7.3331

INTRODUCTION
Primary breast cancer is one of the most common malignancies affecting women. Although notable advancements have 
been made in early screening, diagnosis and treatment in recent years, leading to a gradual decline in mortality, breast 
cancer remains the leading cause of cancer-related deaths among women globally[1]. Metastatic disease is uncommon, 
accounting for approximately 0.5%-2.0% of breast malignancies[2]. The most frequent primary sources are malignant 
melanoma, lymphoma, lung cancer, ovarian cancer and soft tissue sarcoma[3,4]. Metastases originating from gastro-
intestinal tract tumors are even more rare, comprising just 0.5%-1.3% of metastatic breast cancers[4,5]. Due to the scarcity 
of cases, literature on breast metastases from gastric cancer has been limited, consisting predominantly of case reports 
over the past few decades. The pathogenesis, optimal treatment approaches, and prognosis remain poorly characterized 
for this disease, with many unanswered questions regarding gastric cancer metastases to the breast.

However, accurately distinguishing metastatic disease from primary breast malignancies is important for prognosis 
and guiding appropriate management, especially as survival improves for metastatic breast cancer with expanding treat-
ment options. Here, we present a case of breast metastasis from gastric cancer in accordance with the CARE reporting 
checklist, aiming to provide foundational insights into this rare entity.

CASE PRESENTATION
Chief complaints
A 43-year-old Chinese woman presented to the General Surgery Department with a 1-month history of bilateral breast 
lumps.

History of present illness
The patient incidentally palpated bilateral breast masses while bathing. She reported no associated breast pain, skin 
dimpling, erythema, ulceration, fever, nipple discharge, or bleeding.

History of past illness
Three years ago, the patient developed mild epigastric and periumbilical discomfort associated with acid reflux and 
belching. She did not seek medical attention until two months later when she noted the onset of small amounts of black, 
tarry stools, along with worsening abdominal pain. Her past medical, family, genetic, and psychosocial history were 
otherwise unremarkable.

Gastroscopy revealed chronic gastritis and an ulcerated lesion in the gastric body. Biopsy of the ulcer demonstrated 
poorly differentiated adenocarcinoma. The patient was admitted and underwent a distal radical gastrectomy with D2 
lymphadenectomy, proximal gastric remnant, and Roux-en-Y gastrojejunocolonic anastomosis for gastric cancer. Intraop-
eratively, the tumor was found to invade the nerves. Metastatic carcinoma was identified in 6/13 lesser curvature lymph 
nodes, 4/4 greater curvature lymph nodes, and 3/3 perigastric lymph nodes. The greater omentum and margins were 

https://www.wjgnet.com/1948-5204/full/v16/i7/3331.htm
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negative for tumor.
Postoperative pathology showed ulcerative, invasive, poorly differentiated adenocarcinoma involving the entire gastric 

wall (Figure 1). Immunohistochemistry showed estrogen receptor (ER) (-), progesterone receptor (PR) (-), tumor protein 
53 (p53) (+), human epidermal factor receptor 2 (HER2) (-), cytokeratin 20 (CK20) (-), CK7 (+), carcinoembryonic antigen 
(CEA) (+), and < 10% Ki-67(+) cells. The final diagnosis was stage T3N2M0 poorly differentiated invasive gastric 
adenocarcinoma. The patient completed six cycles of postoperative FOLFOX chemotherapy with oxaliplatin 0.20 d1, 
calcium folinate 0.25 d1-5, and 5-fluorouracil 0.5 d1-5.

Personal and family history
The patient reported no family history of malignant tumors.

Physical examination
Vital signs: Temperature 37.4 °C, blood pressure 110/78 mmHg, heart rate 80 bpm, respiratory rate 20 rpm. Exam 
revealed a 2.5 cm mass in the right upper outer breast quadrant. The mass was firm, mobile, with smooth borders and no 
tenderness.

Laboratory examinations
No abnormality was found in routine blood and urine analyses.

Imaging examinations
Breast ultrasound showed a 6 mm × 5 mm hypoechoic cystic mass in the right breast at 10 o’clock position. The mass had 
well-defined borders and posterior acoustic enhancement. There were scattered punctate echogenic foci within the mass 
measuring 1-2 mm, along with multiple enlarged right axillary lymph nodes (Figure 2).

Mammography revealed scattered sheet-like, flocculent and granular densities in both breasts, with punctate and rod-
like calcifications more numerous in the left breast and clustered in the right upper outer quadrant. No distinct mass was 
visible. BI-RADS assessment was IV for the right breast and III for the left (Figure 3).

Computed tomography (CT) imaging detected multiple osseous metastases throughout the body (Figure 4). Computed 
tomography of the chest and abdomen was unremarkable.

Further diagnostic work-up
The patient underwent a modified radical surgery for the right breast cancer and excision of the left breast mass under 
general anesthesia. The final diagnosis revealed invasive carcinoma in the right breast. The postoperative pathology 
report indicated the following: (1) Left breast hyperplasia with fibroadenoma and cancerous thrombus within the ducts. 
Immunohistochemical markers showed: E-cadherin (E-cad) (+), 34βE12 (+), P120 membrane (+), CK5/6 (-); and (2) right 
breast hyperplasia with fibroadenoma, diffuse infiltration of epithelioid cells displaying heterogeneity in the 
mesenchyme, some with a striated structure. This was considered as postoperative metastasis of gastric cancer, taking 
into account the patient’s medical history and immunohistochemistry results. Immunohistochemical marker results were: 
ER (-), PR (-), HER2 (-), E-cad (+), P120 membrane (+), CK5/6 (+), 34βE12 (+), epidermal growth factor receptor (-), P53 
(+), Ki-67 10% (+), CK7 (+), CK20 (-), Villin (+), and GATA binding protein 3 (GATA3) (-) (Figures 5-7).

FINAL DIAGNOSIS
Based on the medical history and workup, the final diagnosis was metastatic breast cancer from gastric primary.

TREATMENT
The patient underwent a modified radical surgery for the right breast cancer and excision of the left breast mass under 
general anesthesia.

OUTCOME AND FOLLOW-UP
The patient experienced symptomatic improvement initially but bone metastases developed on December 13, 2013, and 
the patient received radiation therapy to the C5 vertebrae, DT: 3000 cGy/12 F. In January 2014, redness and swelling in 
the area of the incision on the right chest wall appeared, and four sessions of docetaxel 100 mg d1 + cisplatin 120 mg d1 + 
5-fluorouracil 0.75 d1-5 chemotherapy combined with radiation therapy to the right chest wall, DT: 2800 cGy /14 F. 
Oxaliplatin 0.2 d1 + capecitabine 1.0 g bid d1-14 chemotherapy was started on September 26, 2014, for 2 sessions, 
followed by single-agent capecitabine 1.5 g bid d1-14 chemotherapy for 3 sessions. Symptoms did not improve 
significantly. February 29, 2015, continued right chest wall radiation therapy, DT: 5000 cGy/25 F, and targeted therapy by 
apatinib. Still no significant improvement. She ultimately succumbed on October 2, 2015, due to bone marrow 
suppression, sepsis, and pneumonia in the setting of prior chemotherapy.
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Figure 1 Hematoxylin and eosin staining of primary gastric cancer. This specimen has lost its normal gastric architecture, with multiple tumor cells 
presenting as solid bands of varying sizes. A: Original magnification × 200; B: Original magnification × 100.

Figure 2 Ultrasound images. A: A nodule in the left breast at 1 o’clock, measuring approximately 8 mm × 4 mm; B: A nodule in the left breast at 3 o’clock, 
measuring approximately 5 mm × 3 mm; C: A nodule in the right breast at 10 o’clock, measuring approximately 6 mm × 5 mm; D: Multiple calcified foci in the upper 
outer quadrant of the right breast.

DISCUSSION
Gastric cancer is a global health concern, with an estimated one million individuals affected annually. It ranks as the fifth 
most prevalent malignancy worldwide and stands as the third leading cause of cancer-related mortality in both women 
and men[1]. In cases of distant metastasis from gastric cancer, common sites involve the peritoneum, liver, lymph nodes, 
and lungs[6,7]. In contrast, breast metastases from gastric cancer are exceedingly rare, often eluding detection due to their 
low incidence. Consequently, the pathogenesis and treatment principles specific to this type of metastasis have been 
subject to limited study.

Based on available reports, patients with breast metastases from gastric cancer tend to be younger compared to those 
with primary breast malignancies[7]. One study found a mean age of 47 years with premenopausal women more fre-
quently affected[8], while another reported 43 years, with improved survival in patients < 45 years vs ≥ 45 years[4]. Our 
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Figure 3 Bilateral breast mammogram. The expanded box shows the calcification point. The density of both breasts is heterogeneous, with scattered lamellar, 
flocculent and granular high-density shadows and multiple punctate calcifications between the breasts, with a more scattered distribution in the left breast and a 
partially clustered distribution in the right breast, predominantly in the right upper quadrant. A and B: A mammogram of the left breast; C and D: A mammogram of the 
right breast.

patient was 43 years old, aligning with these trends.
The pathogenesis of breast metastases from gastric cancer is unclear. Proposed routes include lymphatic and hemato-

genous spread[9]. The rich breast vasculature has been hypothesized to facilitate metastases in premenopausal women[7,
10-12]. On the other hand, some reports note the left breast is more frequently involved in over 50% of cases, potentially 
related to drainage through the left supraclavicular nodes[2,4,7,8,13,14].

As an endocrine organ, hormonal factors may also contribute. Estrogen has been proposed to promote extramammary 
tumorigenesis[11]. The ER-β is expressed in some gastric adenocarcinomas, particularly indolent cell carcinoma, and may 
mediate estrogen-induced proliferation of tumor cells in extramammary regions[15,16]. Additionally, young gastric 
cancers associated with hormonal factors appear more aggressive, and gastric cancer growth may be influenced by the 
hormonal environment[17]. In one report, gastric cancers metastasized to the breast and ovary, respectively. This 
tendency of gastric indolent cell carcinomas to grow on endocrine target organs led to the hypothesis that the premeno-
pausal hormonal environment and gastric cancer tissue type may be associated with metastasis to the breast and ovary
[18].

Underlying genetic mutations have additionally been implicated. It has been suggested that individuals carrying 
germline mutations in BRCA2 are at increased risk of breast and gastric cancer[19-21]. A case report of breast metastasis 
from gastric cancer genetically tested the patient’s blood and revealed the presence of a heterozygous variant in exon 10 
of BRCA2, though the significance of this finding is unknown[14].



Liu JH et al. Gastric cancer metastatic to breast

WJGO https://www.wjgnet.com 3336 July 15, 2024 Volume 16 Issue 7

Figure 4 Computed tomography imaging images. A: Bony destruction of the C5 vertebrae, considering tumour metastasis; B: Metastasis in the left ilium; C: 
Metastasis in the lumbar spine; D: Metastasis in the thoracic spine; E: Metastasis in the right acetabulum.

Figure 5 Hematoxylin and eosin staining of metastatic breast cancer. There were diffuse infiltrating epithelioid cells filled in the interstitium of the 
mammary gland. A: Left breast (original magnification × 100); B: Left breast (original magnification × 200); C: Right breast (original magnification × 100); D: Right 
breast (original magnification × 200).
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Figure 6 Positive immunohistochemical staining indicators. A: 34E12; B: Cytokeratin (CK) 7; C: CK56; D: E-cad; E: Ki67; F: Tumor protein 53; G: P120.

Differentiating between metastatic and primary cancer in patients is crucial for prognosis and determining the 
appropriate treatment approach. In cases where a clinically indistinguishable breast mass is encountered, the diagnosis 
often hinges on either mammapuncture biopsy or intraoperative frozen section analysis. Additionally, breast aspiration 
biopsy, involving core needle or fine needle aspiration, plays a significant role in distinguishing primary from metastatic 
breast tumors[22]. Notably, aspiration biopsy was utilized in 59.3% of cases, effectively preventing unnecessary mastec-
tomies[4].

In the context of metastasis diagnosis, immunohistochemistry stands out as a reliable and widely employed tool[23]. 
Specific markers such as ER, PR, and gross cystic disease fluid protein 15 staining are indicative of metastatic breast 
cancer, while CK20 and CK7 staining exhibit high specificity for primary gastric[4,10,15,18,24,25]. In the case of metastatic 
gastrointestinal tumors, positive markers include CEA, CK7, and CK20, while ER and PR markers remain negative. Thus, 
a combination of CK20, CEA, ER, and PR staining can be utilized to diagnose gastrointestinal metastases[26].

In our case, diffuse infiltrating striated epithelioid cells were seen filling the mammary mesenchyme in hematoxylin 
and eosin (H&E) staining, similar to the H&E staining picture of primary gastric cancer. Meanwhile, immunohisto-
chemical staining showed negative ER, PR, HER2, and GATA3 indicators, which basically excluded breast primary, and 
positive CK7, Villin indicators, which were highly suggestive of gastrointestinal origin. Finally, combined with the 
patient’s medical history, metastatic breast cancer was considered.
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Figure 7 Negative immunohistochemical staining indicators. A: Cytokeratin 20; B: Epidermal growth factor receptor (EGFR); C: Estrogen receptor; D: 
Human EGFR 2; E: Progesterone receptor; F: GATA binding protein 3.

A recent study revealed that hepatocyte nuclear factor 4 alpha was expressed in 99% of gastric cancers and 0% of breast 
cancers, while CK20 and CK7 were only positive in approximately 50% of gastric cancers. Consequently, the researchers 
concluded that HNF4A surpasses CK20 and can complement immunohistochemistry in effectively distinguishing pri-
mary from metastatic breast cancer[27].

In terms of treatment, breast metastases originating from gastric cancer typically coincide with highly malignant 
tumors, indicating advanced disease. Consequently, Prognosis is generally poor once breast metastases develop, with 
survival under one year[9]. The current systemic treatment options encompass neoadjuvant chemotherapy and curative 
surgery[12]. However, certain reports have raised doubts about the efficacy of surgical intervention and chemotherapy in 
improving survival rates for breast metastases[4].

Fortunately, recent advances such as trastuzumab and apatinib have brought about improved prognosis, especially for 
cases of unresectable, advanced, or recurrent/metastatic gastric cancer[25,28]. Surgery primarily serves a palliative role in 
this context[9,29].

Overall, studies on breast metastases from gastric cancer are still scarce, not only because of their rarity, but also due to 
the high malignancy and short survival in these patients. It is important to identify them early and manage such patients 
appropriately to avoid unnecessary and potentially harmful treatment. It is also hoped that the case we have shared will 
provide some modest help in advancing knowledge of this disease.

CONCLUSION
Gastric cancer ranks as the fifth most prevalent malignancy globally, and it stands as the third leading cause of cancer-
related fatalities among both women and men. Common sites for distant metastases typically involve the peritoneum, 
liver, lymph nodes, and lungs. Conversely, metastasis to the breast from gastric cancer is an exceptionally rare 
occurrence, often escaping detection due to its low incidence. Moreover, research pertaining to its pathogenesis and 
treatment principles has been limited. Therefore, we present a case of breast metastasis originating from gastric cancer, 
with the aspiration of contributing valuable insights for the study of this rare condition.
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