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Abstract
BACKGROUND
Breast cancer is the most frequently diagnosed cancer worldwide. It is the leading cause of death by malignant disease in women.

CASE SUMMARY
A female patient, 73 years of age, sought care due to weakness, mild abdominal pain, arthralgia, and weight loss. She was taking anastrazole as maintenance therapy for localized breast cancer and had moderate anemia and elevated acute-phase markers. Upper digestive endoscopy showed isolated erosion in the gastric corpus. This lesion was compatible with signet-ring cell adenocarcinoma in anatomopathological study and was confirmed as metastasis of a breast carcinoma in immunohistochemistry, which was positive for estrogen antibody. Further imaging studies determined numerous proximal bone metastases. The patient was treated with prednisone for paraneoplastic syndrome, which improved the anemia and rheumatic disease, and with chemotherapy, which greatly improved the symptoms. She has been followed-up for 6 mo, and her anemia, arthralgias, and acute phase markers have normalized.

CONCLUSION
Systemic treatment strategies seem to be the best choice for gastric metastasis from breast cancer, resulting in disease control and relapse-free survival. Prospective studies with longer follow-up are needed to better understand the biological, pathological, and clinicopathological characteristics and outcomes of the endoscopic features associated with metastatic gastric cancer from breast carcinoma. 
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Core Tip: Breast cancer, the most frequently diagnosed type of cancer worldwide, is the leading cause of death due to malignant disease in women. We present the case of a female patient, 73 years of age, who sought care due to weakness, mild abdominal pain, arthralgia, and weight loss. She was taking anastrazole as a maintenance therapy for a localized breast cancer. She presented with moderate anemia and elevated acute phase markers. Upper digestive endoscopy showed isolated erosion in the gastric corpus. In anatomopathological study, the lesion was found to be compatible with signet-ring cell adenocarcinoma, while in in immunohistochemistry it was confirmed to be a metastasis of breast carcinoma, being positive for estrogen antibody. Further imaging studies determined numerous proximal bone metastases. The patient has been treated and followed up for 6 mo, and her anemia, arthralgias and acute phase markers have normalized. Systemic treatment strategies appear to be the best choice for gastric metastasis from breast cancer, providing disease control and relapse-free survival. Prospective studies with longer follow up are needed to better understand the biological, pathological, and clinicopathological characteristics and outcomes of the endoscopic features associated with metastatic gastric cancer from breast carcinoma.

INTRODUCTION
Breast cancer is the most frequently diagnosed cancer worldwide. It is the leading cause of death due to malignant disease in women. Nevertheless, the lethality of this disease has been subsiding in recent decades due to the advancement of screening protocols and treatment options. It must be pointed out that breast carcinoma commonly metastasizes, generally to the lungs, bones, liver, or brain.
The aim of this report was to describe the case of a woman with metastatic gastric cancer from breast carcinoma who presented with rheumatic paraneoplastic syndrome, which responded well to steroids and chemotherapy.

CASE PRESENTATION
Chief complaints
A female patient, 73 years of age, sought care due to weakness, mild abdominal pain, arthralgia, and weight loss.

History of present illness
The patient presented moderate anemia, with a hemoglobin level of 9.9 g/dL, and elevated acute phase markers (ferritin 1657 ng/mL, C-reactive protein 16.9 mg/L, hem sedimentation rate 30 mm, and transferrin saturation 42%).

History of past illness
The patient was taking anastrazole as a maintenance therapy for localized breast cancer, which had been resected 4 years previously.

Personal and family history
No previous evidence suggested that her breast cancer had metastasized.

Physical examination
Physical examination showed malnourishment and mild abdominal pain.

Laboratory examinations
Colonoscopy revealed no remarkable findings, although upper digestive endoscopy showed isolated erosion in the gastric corpus (Figure 1). Anatomopathological study showed that the lesion was compatible with signet-ring cell adenocarcinoma, while and immunohistochemistry confirmed metastasis of the breast carcinoma, which was positive for estrogen antibody clone EP1 (Figure 2), GATA3 monoclonal antibody (L50-823), mammaglobin (23A3 + 304-1A5&31A5), equivocally positive for ERBB2/HER2 membrane receptor (Sp3), and negative for GCDFP-15 (EP1582Y).

Imaging examinations
Endoscopic ultrasound showed that the lesion was ineligible for endoscopic resection. Further imaging studies revealed numerous proximal bone metastases.

FINAL DIAGNOSIS
The patient was treated for paraneoplastic syndrome emulating polymyalgia rheumatica with prednisone at an initial dose of 1 mg/kg, with further tittering and reduction of the dose; the anemia and rheumatic disease improved.

TREATMENT
The patient’s disease was treated with paclitaxel, pertuzumab, and trastuzumab. As it progressed, she was switched to trastuzumab deruxtecan, which greatly reduced the symptoms.

OUTCOME AND FOLLOW-UP
The patient has been followed up for over 6 mo, and her anemia, arthralgias, and acute phase markers have normalized (hemoglobin 11 g/dL, C-reactive protein < 5 mg/L, and hem sedimentation rate 23 mm).

DISCUSSION
We describe the case of a woman with rheumatic paraneoplastic syndrome and metastatic gastric cancer from breast carcinoma, which responded well to steroids and chemotherapy. The histological appearance was of signet-cell adenocarcinoma, like another case reported in 2015[1].
Metastatic gastric cancer is very rare, and treatment for a lesion secondary to breast carcinoma differs significantly from an adenocarcinoma of the stomach[2,3]. The prevalence of metastatic gastric cancer from breast carcinoma has been reported to be as low as 0.1%-0.5%[2,4]. Nevertheless, the prevalence in autopsies has been reported at approximately 1.7%[5]. This suggests that the prevalence of metastatic gastric cancer from breast carcinoma has been underestimated[6].
Since the most common symptoms of this metastasis are mild abdominal pain, weight loss, abdominal mass, nausea, early satiety, and melena, it is rather challenging to diagnose. Moreover, the radiological and endoscopic findings are non-specific, as was the isolated gastric erosion in the present case[7-9]. In addition, there is generally a long period of disease-free survival prior to diagnosis, which further delays diagnosis[8,10]. In a series of 37 metastatic gastric cancer cases, breast cancer was the third most common lesion (13.5%): The most common primary malignancy was melanoma (27.0%), followed by lung cancer (18.9%)[11].
In the present case, no symptoms of systemic metastasis were observed prior to those of paraneoplastic syndrome. This is not very rare: In a series of 7 patients, 6 with metastatic gastric cancer and 1 with metastatic colonic cancer from breast carcinoma, none had known systemic disease[12]. Concomitant metastasis to other organs is also possible, as in the bone metastases in the present case[13].
The largest series on metastatic gastric cancer from breast carcinoma was published in 2017 by Xu et al[14], comprising 78 cases, none with rheumatic paraneoplastic syndrome. However, after diagnosis of gastric metastasis, other organs were found to be affected in 27 patients. Correct diagnosis of these lesions requires endoscopic examination followed by biopsy and immunohistochemistry[14] for cytokeratin 20, cytokeratin 7, and estrogen receptors[15]. Although primary and metastatic gastrointestinal signet-ring cell carcinomas are generally cytokeratin 20-positive, very few metastatic lobular carcinomas are. Gastrointestinal carcinomas express estrogen receptors, as does almost every lobular breast carcinoma[15].
Early diagnosis allows early treatment of systemic disease, which generally involves hormone therapy. Surgical treatment should only be considered in cases of acute complications, such as gastrointestinal bleeding, obstruction, large lesions, or perforation[3,14,16]. In a case series of 35 patients, the chosen treatment was chemotherapy (37%), hormonotherapy (6%) or both (37%), with a 53% 2-year survival rate after diagnosis of gastric metastasis[3]. In a series of 78 patients, 56.4% received salvage chemotherapy and 51.3% received salvage hormone therapy; 41% underwent surgery, such as total gastrectomy, subtotal gastrectomy, or wedge resection; and 7.7% received radiotherapy[14]. The median survival was 10.5 mo. The best treatment choices seem to be chemotherapy or hormone therapy, both of which lead to increased survival and quality of life, as in the present case.

CONCLUSION
In conclusion, systemic treatment strategies appear to be the best choice for gastric metastasis from breast cancer, providing control of the disease and relapse-free survival. Prospective studies with longer follow-up are needed to better understand the biological, pathological, and clinicopathological characteristics and outcomes of the endoscopic features associated with metastatic gastric cancer from breast carcinoma.
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Figure Legends
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Figure 1 Upper digestive endoscopy, gastric corpus: Isolated erosion (arrow).
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[bookmark: _Hlk131061726]Figure 2 Biopsy and immunohistochemistry of gastric mucosa. Left: Gastric mucosa, biopsy (Giemsa, 40 ×). Diffuse tumor infiltrate with signet ring cells. Right: Gastric mucosa, immunohistochemistry (estrogen antibody): Positive for estrogen, suggestive of metastatic gastric cancer from breast carcinoma.
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