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Abstract
BACKGROUND
Cutaneous metastasis is a rare event associated with poor prognosis for gastric cancer and has been rarely reported in the literature.

CASE SUMMARY
A 69-year-old male patient who had undergone salvage gastrectomy and a few courses of adjuvant chemotherapy 3 mo earlier for recurrent gastric cancer developed widespread cutaneous metastases. Due to the patient’s intolerance to further adjuvant chemotherapy, he was placed in hospice care and expired 1 mo later. In the literature, gastric cancers are rarely reported as the primary malignancies for cutaneous metastasis. We, thus, provide an update on a case review published in 2014 by reviewing 10 more case reports dated from 2014 to 2020. The average age for the new group of patients was 59.4 ± 18.88-years-old. Thirty percent of the patients presented with cutaneous lesions and advanced gastric cancer synchronously while 70% developed cutaneous metastases 1.3 years to 14 years after the initial treatment for primary gastric cancer. Eighty percent of the patients received either local excision or chemo ± radiation therapy to treat their cutaneous metastases. 

CONCLUSION
This report highlights cutaneous metastasis as a late and untreatable metastasis of gastric cancer.
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Core Tip: Cutaneous metastasis is a rare and late metastasis associated with poor prognosis for gastric cancer. Here, we report the case of a 69-year-old male patient with recurrent advanced gastric cancer who developed extensive cutaneous metastasis. To enrich the understanding of this clinical entity, we performed an update to a case review published in 2014 by reviewing 10 more newly published case reports dating from 2014 to 2020. We found that it is important to perform thorough work-ups on patients with advanced or recurrent gastric cancer and convince the patient about the benefits of neoadjuvant chemotherapy.


INTRODUCTION
[bookmark: OLE_LINK100]Cutaneous metastasis from advanced neoplasms is a rare pathological entity with prognostic significance. The condition is reported to have an incidence rate of 0.7%-10.4% and presents metachronously or synchronously in the late course of advanced malignancy[1]. Based on the literature, various types of neoplasms including lung, breast, gastrointestinal, renal, ovarian, brain, and pancreatic cancers have been reported to progress to cutaneous metastases. However, the oncogenesis for the development of cutaneous metastasis remains unclear[2-6]. Theoretically, the cutaneous involvement of malignant diseases can occur through either hematogenous or lymphatic routes following the “soil and seed” hypothesis, but in practice, direct contiguous tissue invasion and iatrogenic implantation are also persuasive mechanisms for the development of cutaneous metastasis. 
Historically, the recognition of cutaneous metastasis from gastric cancer can be traced back to the identification of cutaneous metastasis by Mary Joseph. As a surgical assistant to Dr. William J. Mayo, she was the first person to observe a cutaneous nodule of the umbilicus, which was later named the Sister Mary Joseph Nodule, as a result of direct seeding from gastric malignancy[7]. In the most recent literature review on cutaneous metastasis from gastric cancer in 2014, cutaneous metastases in 72 gastric cancer patients were found all over the surface of the body. Even though this kind of metastasis indicates the late stage of cancer, either surgical intervention and adjuvant chemo or radiation therapy were still performed to improve the survival probability of the patients. Here, we present a very unique case with extensive cutaneous metastasis from gastric stump cancer and also perform a literature review to update the clinical experience regarding the management of these pathological entities[8]. We present the following case in accordance with the CARE reporting checklist.

CASE PRESENTATION
Chief complaints
A 69-year-old male patient presented at our clinic complaining of dysphagia from eating and multiple cutaneous nodules.

History of present illness
One year earlier, the patient underwent remnant gastrectomy for gastric stump cancer. Postoperatively, due to the patient’s resistance to chemotherapy, he did not return to the hospital for postoperative adjuvant chemotherapy until 3 mo after the surgery. During the follow-up visit, the patient developed dysphagia from eating and also complained of some painless, red, skin nodules approximately 0.5-1.5 cm in diameter on his forehead, back, neck, and arms. Thus, the patient was readmitted to our hospital for a work up for his dysphagia and multiple cutaneous nodules. We consulted with our dermatologist, who suggested a re-biopsy of the cutaneous nodules, despite the negative pathological results for the subcutaneous nodule, when the patient had a remnant gastrectomy for his recurrent gastric cancer. Based on the medical history as well as pathological findings from the immunostaining study, the cutaneous malignancy was further confirmed to be of gastric origin. 

History of past illness
The patient was initially admitted to our department for laparoscopic-assisted distal gastrectomy with D2 lymphadenectomy to surgically manage antral adenocarcinoma 3 years earlier, a pathological stage of pT4aN3bM0 for his antral ulcerated infiltrating gastric cancer with poorly differentiated tubular adenocarcinoma penetrating the serosal layer and invading the nerve (Figure 1), and six cycles of postoperative adjuvant chemotherapy (fluorouracil, folic acid, and oxaliplatin). Additionally, the patient had type 2 diabetes and pneumoconiosis for many years. 
        He was admitted again 1 year ago for the treatment of gastric stump cancer. Following normal preoperative examinations, the patient underwent remnant gastrectomy, during which a single small subcutaneous nodule in the midline of his abdomen was considered suspicious and removed for a histopathological exam to diagnose the nature of the nodule. Postoperatively, the pathological results revealed ulcerated moderately differentiated adenocarcinoma with signet ring cell carcinoma in the posterior wall of the gastric body, and no cancer tissue was observed in the subcutaneous nodule specimens. 
Due to the patient’s resistance to chemotherapy, he did not return to the hospital for postoperative adjuvant chemotherapy until 3 mo after the surgery. During the follow-up visit, the patient complained of some painless, red, skin nodules approximately 0.5-1.5 cm in diameter on his forehead, back, neck, and arms for the past 1 mo. We consulted with our dermatologist, who suggested a re-biopsy of the cutaneous nodules despite the negative pathological results for the subcutaneous nodule in the remnant gastrectomy. Based on the medical history as well as pathological findings from the immunostaining study, the cutaneous malignancy was further confirmed to be of gastric origin. Even though the patient received one cycle of paclitaxel/Tegafur chemotherapy, he refused subsequent rounds of chemotherapies due to chemotherapy-induced discomfort. 
        The authors are accountable for all aspects of the work in ensuring that questions related to the accuracy or integrity of any part of the work are appropriately investigated and resolved. All procedures performed in studies involving human participants were in accordance with the ethical standards of the institutional research committee and with the Helsinki Declaration (as revised in 2013). Written informed consent was obtained from the patient.

Personal and family history
The patient did not have any significant personal history and denied any health issue and genetic problem running in his family. 

Physical examination
On admission, the patient presented with stable vital signs and a cachexic condition. Focal examinations of the chest, abdomen, and other parts of the body revealed negative findings except for multiple ruby red, tender, cutaneous nodules with diameters of 0.5-1.5 cm along the surgical incisional site and on his forehead, back, neck, arms, and other locations on the abdomen and inguinal/perineal areas, which were significantly enlarged and extensionalized compared to their appearance the previous year. The nodules were hard and fixed without significant tenderness (Figure 2). 

Laboratory examinations
On admission, the patient was sent for various laboratory exams including complete blood count, chemistry, liver function, kidney function, and other related tests. However, none of results from the lab test significantly contributed to the diagnosis and management.

Imaging examinations
Computed tomography also revealed multiple small subcutaneous nodules along the body without metastatic lesions in the important organs.

Pathological examination
We performed a biopsy of the cutaneous nodules, which showed signet ring cell carcinoma in the dermis with positive CK7 and Villin, weakly positive CDX2, and negative CK20 negative in the immunostaining study. 

FINAL DIAGNOSIS
Cutaneous metastases from recurrent gastric cancer.

TREATMENT
Since the patient was in the terminal stage of advanced cancer, he accepted the recommendation for hospice care and expired a month later.

OUTCOME AND FOLLOW-UP
The patient expired a month later.

DISCUSSION
In the literature, gastric cancers are rarely reported as the primary malignancies for cutaneous metastasis. The first thorough review on cutaneous metastases from gastric cancer was performed by Cesaretti et al[8] in 2014 and included 72 reported patients with cutaneous lesions at various locations over the body surface. The review demonstrated both the rarity of this kind of metastasis and the location diversity. Based on the case information, even though the presentation of cutaneous metastasis marks the late-stage and poor prognosis for advanced gastric cancer, approximately 61% of patients still undergo aggressive management with surgical, chemo, or radiation therapies[8]. 
In our review, we aimed to provide an update on the review by Cesaretti’s group after identifying 10 newly published case reports dated from 2014 to 2020 with the keywords “cutaneous metastasis from gastric cancer” (Table 1). For the new set of patients, the general demographic data showed that their average age was 59.4 ± 18.88-years-old with a ratio of six to four male to female patients. Thirty percent of the patients presented with cutaneous lesions and advanced gastric cancer synchronously while 70% developed cutaneous metastases 1.3 years to 14 years after the initial treatments of primary gastric cancer. Interestingly, 80% of the patients received some sort of management approach ranging from local excision to chemo or chemo-radiation therapy to treat their cutaneous metastases[9-15]. 
In our patient, cutaneous metastasis occurred 3 years after the primary treatment for gastric cancer, with the histopathological results of moderately differential signet ring cell carcinoma. The primary surgery of laparoscopically-assisted subtotal gastrectomy with D2 dissection was satisfactorily performed by our team for curative purposes for this patient. After the rounds of standard postoperative adjuvant therapy with fluorouracil, folic acid, and oxaliplatin, the patient was lost to follow-up until a recurrence at his gastric stump 3 years later. To manage the recurrence, the standard therapeutic process of open remnant gastrectomy followed by postoperative chemotherapy was performed. However, in retrospect, if we had attempted the rounds of neoadjuvant chemotherapy coupled with the surgeries and postoperative adjuvant therapy for our management regimen, the likelihood of recurrence for cancer would have been lower. Before second surgical management for gastric stump recurrence, more careful and detailed work-ups are critical for improving the long-term outcome. Preoperative neoadjuvant therapy should also be considered to downgrade the cancer stage and decrease the cancer cell load, both of which may prevent malignant cells from seeding and further metastasis[16,17]. 
From the distribution of cutaneous metastasis in our patient, contiguous tissue invasion and iatrogenic implantation cannot be completely ruled out. Oncological principles and techniques for surgery on cancer patients, especially those with advanced malignancies, should be strictly followed to improve the quality of oncological operations. However, if the cancerous cells are overloaded or in a state of metastasis with a breakdown of immunity, iatrogenic seeding may be difficult to avoid even with an incisional protector and appropriate no-touch techniques[18]. 

CONCLUSION
Physicians should be aware of the possibility of extensionalized metastasis to the skin from recurrent gastric carcinoma after 3-year remission. Before performing surgery on recurrent gastric cancer at the gastric stump, it is important to perform a work-up for the patient using more diagnostic modalities and convince the patient about the benefits of a round of preoperative chemotherapy.
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Figure Legends
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Figure 1 Histopathological diagnosis. A and B: Hematoxylin and eosin (H&E) staining shows poorly differentiated tubular adenocarcinoma with signet ring cells in gastric antrum; C and D: H&E Staining shows moderately differentiated adenocarcinoma with signet ring cells in gastric remnant; E and F: H&E staining shows signet ring cells in cutaneous metastasis.
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Figure 2 Clinical features of cutaneous metastasis from gastric cancer. A: Abdominal incision 3 mo after remnant gastrectomy; B: Cutaneous metastases over abdominal surface 1 year after remnant gastrectomy. 

Table 1 Newly reported cases of cutaneous metastases from primary gastric cancer after 2014 
	No.
	Age
	Sex
	Site(s) of cutaneous metastasis
	MPM classification
	Time of occurrence in yr
	Management

	1
	89
	M
	Axilla
	Metachronous
	6
	Palliative surgery

	2
	59
	M
	Chest wall
	Synchronous
	0
	Palliative surgery

	3
	65
	F
	Umbilicus
	Metachronous
	5
	Chemotherapy

	4
	55
	F
	Breast
	Metachronous
	14
	Radiation therapy

	5
	91
	M
	Chin
	Synchronous
	0
	None

	6
	60
	M
	Chest and abdominal wall
	Metachronous
	6
	Palliative surgery

	7
	42
	F
	 Frontal scalp
	Metachronous
	1.3
	Palliative surgery with Chemotherapy

	8
	57
	M
	Neck and shoulder 
	Metachronous
	2.5
	Chemotherapy

	9
	33
	M
	Neck
	Synchronous
	0
	Palliative surgery

	10
	43
	F
	Unknown 
	Metachronous
	2
	None


MPM: Malignant pleural mesothelioma.
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