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Abstract

Cutaneous metastasis as the initial presenting sign of an underlying gastric signet ring cell carcinoma (SRCC) is very
rare and easily confused with benign dermatologic disease. We present a 46-year-old female who developed multiple
firm, erythematous nodules over the breast, shoulder, and buttocks over 3 months. The skin lesions were initially
treated as soft-tissue infections, but there was no response to therapy. A core biopsy of the skin ultimately disclosed
metastatic adenocarcinoma with prominent intracytoplasmic mucin and signet-ring morphology; similar malignant
cells were subsequently identified in pleural and ascitic fluids.

Immunohistochemical (IHC) studies demonstrated a CK7-positive, CK20-negative pattern with strong mucin expression
and weak CDX2 labeling, consistent with an upper gastrointestinal primary. Cross-sectional imaging identified diffuse
gastric wall thickening consistent with lienitis plastica, peritoneal and pleural involvement, and distant osseous
metastases. Poorly differentiated signet ring cell gastric adenocarcinoma was confirmed through endoscopic biopsies,
defining stage IV disease. Fluoropyrimidine-platinum chemotherapy and then second-line irinotecan failed to halt
disease progression in this patient; her cancer reflected the classic chemo resistant behavior for this histologic subtype.
She survived approximately two years after diagnosis.

This case thus underlines the need to include metastatic cancer in the differential diagnosis of any persisting or atypical
skin nodule: an approach which calls for early biopsy and well-thought-out interpretation of immunophenotyping
findings, followed by timely integration of imaging to disclose the silent gastric malignancy and guide management
appropriately in a multidisciplinary manner.
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1. Introduction

Gastric cancer is one of the leading causes of cancer-related deaths worldwide, and approximately 95% of cases are
adenocarcinomas. [1] Gastric SRCC is an uncommon but extremely aggressive form of gastric adenocarcinoma with
widespread infiltration, early cell proliferation, and poor prognosis. Metastatic lesions can appear in other organs such
as the liver, peritoneum, and regional lymph nodes. However, cutaneous metastases may be present in less than 1% of
cases, are more common in males than females, and usually suggest advanced disease. [2] [3] Sometimes, these lesions
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mimic benign skin disorders like infections, panniculitis, or inflammatory nodules, which makes the underlying
pathology more difficult to diagnose. [3]

New evidence suggests it is important to maintain high clinical vigilance when considering persistent or atypical skin
nodules in people with either Helicobacter pylori (H. Pylori), associated gastric disease or other gastrointestinal cancer
risk factors. [4] IHC analysis remains essential for determining the primary tumor site. Mucin-rich cytology and CK7-
positive/CK20-negative profiles strongly corroborate an upper gastrointestinal origin. [5]

This report describes an unusual case of gastric SRCC in a 46-year-old female who presented with the first clinical
suspicion of malignancy in the form of an increased number of progressive erythematous cutaneous nodules. The case
highlights the diagnostic difficulties, rapid progression of SRCC, and the requirement for team-based assessment when
addressing unusual metastatic patterns.

2. Case presentation

2.1. Clinical presentation, history, and physical exam

A 46-year-old Female reported to the dermatology clinic with a three-month history of progressive erythematous
nodular lesions of the skin. These lesions were initially thought to be recurrent soft-tissue infections, but antibiotic and
topical corticosteroid treatment did not result in significant improvement. The patient also reported that the lesions
had recently become swollen which then required further examination.

Physical examination showed several hard, non-tender subcutaneous nodules. The biggest one was 2.5 cm in diameter
at the left breast (lower inner quadrant), and the rest at the right shoulder (1.5 cm) and left buttock (1 cm). A unique,
central, erythematous induration characterized the lesions. There were no significant findings on cardiovascular and
pulmonary examinations, but reduced breath sounds at the lung bases indicated small effusions. The percussion and
evaluation of fluid waves of the abdomen revealed no hepatosplenomegaly or palpable masses, but mild ascites.

The medical history of the patient was notable for controlled hypertension, depression, and a history of recurrent H.
Pylori infection with reported gastric intestinal metaplasia on some of her past endoscopic surveillance. Her medical
history also included a sigmoid colon segmental resection involving complicated diverticulitis eleven years ago and a
cholecystectomy two years ago. She is an ex-heavy smoker who stopped smoking 6 years ago and has moderate alcohol
consumption. The family history was significant as her father died of pancreatic cancer at the age of 64, and her mother
had breast cancer, which led to her death at the age of 51.

2.2, Initial diagnostic steps: Skin biopsy, pleural and ascitic fluid, and initial differential diagnosis

Given the unexpected clinical course and lack of response to standard therapy, a core biopsy of the skin lesion was
performed. A histopathologic analysis showed an adenocarcinoma with predominant signet cell features scattered
throughout the dermis and subcutaneous tissue, highly compatible with the presence of a metastatic disease. (Figure 1
A, B, C) The architectural morphologic features and absence of an in-situ element ruled out primary cutaneous
adenocarcinoma.

At the same time, diagnostic thoracentesis and paracentesis were done to assess the pleural effusion and ascites.
Cytologic examination of the two fluids revealed malignant cells with cytomorphologic features similar to those of the
skin biopsy. Both fluids contained abnormal cells that had eccentric nuclei and intracytoplasmic mucin, typical of
metastatic adenocarcinoma.

Immunohistochemistry (IHC) tests significantly aided in deciding the primary site. Cytokeratin AE1/AE3, CK7, CK18,
CK19, and CEA were strongly positive in the tumor cells, whereas CDX2 expression was weak. The mucin stains were
strongly positive, showing intracytoplasmic mucin vacuoles. (Figure 2 A, B, C) The following IHC markers were negative:
TTF-1 (excluding lung primary), ER, PR, and GCDFP (excluding breast primary), P63 and CK5/6 (excluding squamous
differentiation), and vimentin (usually positive in colon carcinoma. The CK7+/CK20-/mucin and weak CDX2 expression
indicated an upper gastrointestinal tract origin, namely, gastric adenocarcinoma.

Breast, lung, ovarian, and upper gastrointestinal primaries were included as the differential diagnosis of CK7-positive
adenocarcinoma that has cutaneous metastases. Nonetheless, due to the history of recurrent H. pylori infection with
intestinal metaplasia and the unique immunophenotype, accompanied by peritoneal carcinomatosis, the diagnosis of
metastatic gastric adenocarcinoma was the first choice, which required emergency gastroenterological consultation.
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2.3. Radiological features

Focused on abdomen and stomach: After the initial pathologic diagnosis, extensive imaging was performed to determine
the primary malignancy and evaluate the extent of the disease. Diffuse thickening of the gastric wall, particularly of the
body and antrum, and absence of normal rugal folds were seen in contrast-enhanced computed tomography (CT) of the
chest, abdomen, and pelvis. This is an indication of linitis plastica, a growth pattern seen in signet ring cell carcinoma.

Abdominal CT showed medium-sized ascites, nodularity in the peritoneum, and an increase consistent with peritoneal
carcinomatosis. Several peritoneal implants were seen on the greater omentum (omental caking) and the peritoneum
in the pelvis. Minimal bilateral pleural effusions were established. is crucial to mention that no definite gastric mass was
observed, which indicates the infiltrative character of signet ring carcinoma, instead of the mass-forming one. The
patient had lymphadenopathy in the region, and the enlarged perigastric and celiac axis lymph nodes were up to 2 cm.
The liver and spleen appeared normal, without any foci.

An upper gastrointestinal endoscopy revealed pale, rigid mucosa with no ulceration or masses, compatible with linitis
plastica. It was confirmed by multiple biopsies of the gastric body and antrum, which showed poorly differentiated
signet-ring cell adenocarcinoma. Complete staging was then done by positron emission tomography-CT (PET-CT),
which revealed FDG-avid gastric wall thickening, peritoneal implants, and numerous bone lesions in the vertebrae, ribs,
and pelvis, which proved the extensive presence of metastatic disease and bone involvement. Gastroscopic biopsy
confirmed the stomach as the primary tumor. Cutaneous, peritoneal, pleural, and osseous metastases combined to form
stage IV disease. (Figure 3 A, B, C)

2.4. Multidisciplinary tumor board discussion, treatment, response, and outcome

The case was discussed in the multidisciplinary tumor board, including medical oncology, gastroenterology, pathology,
radiology, and palliative care. Since the stage IV case was presented with peritoneal carcinomatosis, malignant effusions,
bone metastases, and cutaneous involvement, the tumor was considered unresectable. The debate was based on
systemic palliative chemotherapy versus best supportive care.

The overall recommendation was to use a fluoropyrimidine and platinum-based doublet chemo medication regimen.
With this signet-ring histology, which has an aggressive biology and a low prognosis, treatment response was
anticipated with a low degree of optimism. The IHC test for HER2 was negative, ruling out trastuzumab therapy.
Programmed death-ligand 1 (PD-L1) testing and microsatellite instability (MSI) analysis were performed; however, the
tumor demonstrated low microsatellite stability and very low PD-L1 expression, making immune checkpoint inhibitor
monotherapy inappropriate. The patient started therapy with fluoropyrimidine and platinum-based doublet therapy,
with the malignant ascites and pleural effusions being treated simultaneously using intermittent therapeutic
paracentesis and thoracentesis. Three months into the first imaging, the disease was stabilized, and there was little
change in tumor burden. This is a typical trend in signet ring carcinoma, which tends to be chemo resistant. Six months
later, there was disease progression with enlarging peritoneal deposits and new hepatic metastases. The treatment was
then tried with irinotecan-based chemotherapy as a second-line therapy, but was not tolerated.

Therapeutic interventions were followed by progressive disease. The patient also had progressive deterioration in
performance status accompanied by ascites, cachexia, and bone metastasis. Palliative services were upscaled, with an
emphasis on symptom control and quality of life. Her family reported that the patient survived about eleven months
after the diagnosis.
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1A Low power view showing infiltration by predominantly single malignant cells (H&E stain X20).

1B High power view showing dyscohesive pleomorphic tumor cells with signet cell features, large cytoplasmic mucin droplet pushing the nucleus to

the periphery (H&E stain X60)
1C Tumor cells positive for cytokeratin.

Figure 1 Histomorphology of the skin nodule with metastasis

2A: High power view showing signet cell features, large cytoplasmic mucin droplet pushing the nucleus to the periphery (Papanicolaou (Pap) stain

X60).

2B: High power view showing signet cell features, large cytoplasmic mucin droplet pushing the nucleus to the periphery (Papanicolaou (Pap) stain

X60).
2C: Tumor cells positive for cytokeratin.

Figure 2 Cytomorphology of the malignant ascitic fluid
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3A: High power view showing dyscohesive cells with signet cell features (H&E stain X60).
3B: Tumor cells positive for cytokeratin.
3C: Tumor cells positive for mucin.

Figure 3 Histomorphology of gastric biopsy with signet ring cell adenocarcinoma

3. Discussion

3.1. Background (History, epidemiology, and WHO classification)

Despite the decreased incidence of gastric cancer in many regions, gastric cancer remains one of the most common
causes of cancer-related mortality worldwide. Gastric cancer is the fifth most frequently diagnosed cancer and the
fourth leading cause of tumor-related death in the world. [6] According to the World Health Organization (WHO)
classification, gastric adenocarcinoma is histologically categorized into four types: tubular, papillary, mucinous, and
SRCC. SRCC is characterized by tumor cells with abundant intracytoplasmic mucin, which causes eccentric displacement
of the nucleus and a typical “signet ring” appearance. [7]

The rate of SRCC has been rising throughout the past 40 years, especially in younger patients and women, compared
with non-SRCC (intestinal type) gastric adenocarcinoma that occurs more predominantly in older men. [8] SRCC is
closely related to the diffuse type of gastric cancer, according to Lauren’s classification, characterized by poorly cohesive
cancer cells and no gland formation, with an infiltrative growth pattern leading to linitis plastica in its advanced stages.

(9]

Epidemiologically, it is associated with H. pylori infection, chronic gastritis, and a genetic background, mainly the CDH1
germline mutations, which impair E-cadherin function responsible for hereditary diffuse gastric cancer. [10] In the case
presented, the history of repetitive H. pylori infection and gastric intestinal metaplasia may also indicate established
premalignant pathways in diffuse-type carcinoma.

SRCC is usually diagnosed at an advanced stage due to its submucosal spread, minimal early mucosal changes, and a
lack of mass-forming lesions. Therefore, patients are often diagnosed with peritoneal carcinomatosis, malignant ascites,
and late-stage metastatic disease, rather than early localized disease.

3.2. Comparative analysis of our case with the existing literature.

3.2.1. Clinical presentation and radiological findings

The clinical and radiographic findings in this case exhibited a challenging but typical form of advanced gastric SRCC,
characterized by its unusual presentation with cutaneous metastasis. When comparing our case with the current
literature, several similarities and distinctions become apparent. It is also important to note that, according to the
current literature, cutaneous metastasis is a very rare presentation of visceral organ cancer. [11]. Our patient reported
a family history of visceral organ cancer which is not always reported in the literature of patients with a similar
condition. The patient clinically demonstrated hard, non-tender subcutaneous nodules that were initially mistaken for
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recurrent soft-tissue infections, a presentation reported in the literature on cutaneous metastasis from SRCC, which
may resemble benign dermatoses, such as papulonodular lesions or erysipelas-like eruptions. [12] [13] However, the
nodules were spread on the breast, shoulder, and buttocks of the patient, which was more disseminated than the usual
location, such as the thoracoabdominal wall. In addition, the coexistence of concurrent malignant pleural effusion and
ascites with cytologic confirmation implied that there was widespread peritoneal and serosal involvement at the time
of presentation; this fulfills a criterion for aggressive diffuse SRCC. [14]

The case was radiologically highly characteristic of advanced SRCC. Regarding the CT scan, there was diffuse thickening
of the gastric wall (up to 15 mm) with loss of normal rugal folds. This is the pathognomonic radiographic equivalent of
linitis plastica, a growth pattern frequently seen with SRCC. [15] CT scan did not demonstrate an obvious gastric mass,
more typical of the infiltrative non-mass-forming nature of diffuse-type SRCC as opposed to standard mass-forming
intestinal-type adenocarcinoma. [16] [17] The large volume of peritoneal nodularity and omental caking is compatible
with the diagnosis of peritoneal carcinomatosis, providing additional support for the diagnosis of advanced diffuse-type
SRCC. This is concordant with several adverse prognostic features as noted in published series. [14] The association of
occult primary tumor, linitis plastica, and extensive involvement by serosal and cutaneous metastasis highlighted the
extremely aggressive and silent behavior of this cancer.

3.2.2. Management and outcomes

Tumor resection and gastrectomy are the preferred treatment methods for gastric SRCC. [2] The late staging, evidence
of metastasis, cutaneous involvement, and overall degree of disease advancement made this tumor unresectable in this
case. Cutaneous metastasis is an unusual clinical presentation of gastric cancer, with only 0.8-1% reported among
patients with gastrointestinal malignancy. [12] Less frequently, the presentation of skin metastasis occurs as a primary
clinical indication of an occult gastric carcinoma. [12] The most reported cutaneous pattern includes erythematous
nodules, “carcinoma escapelands,” or indurated plaques often confused with benign dermatologic pathologies or soft-
tissue infections, paralleling the initial misdiagnosis and course in this case [19]. Our case demonstrates a metastatic
distribution typical of diffuse-type SRCC. Previous reports emphasized that SRCC has a predilection for transcoelomic
spread with the development of peritoneal carcinomatosis, ascites, and pleural effusions. Bone metastasis, as
demonstrated in this patient, is less common but has been reported more frequently with advanced diffuse-type gastric
cancer. [16]

Literature review suggests that cutaneous metastasis from SRCC of the stomach is generally associated with systemic
widespread disease, indicating a poor prognosis with a median survival between 3 and 12 months after diagnosis. [13]
[20] The patient's 13-month survival represents the upper end of what has been reported for diffuse-type gastric cancer
with skin involvement. However, it is still consistent with the aggressive nature of SRCC.

The immunophenotype in this case (CK7+/CK20-, mucin+, weak CDX2 expression) is consistent with published data on
SRCC, including CK7 positivity, variable CK20 expression, and weak-to-moderate CDX2 staining, reflecting intestinal
metaplasia-associated differentiation. The IHC panels are important to the exclusion of alternative primaries such as
breast, lung, and ovarian cancer, and were necessary for investigation in this case to reach a diagnosis. The lack of TTF-
1, ER/PR, GCDFP-15, and WT1 also favored the gastric origin, consistent with diagnostic algorithms [21].

Because of its general resistance to chemotherapy and common peritoneal metastasis, treatment for gastric SRCC is
very difficult, especially in advanced stages. [14] Fluoropyrimidine and platinum-based doublets remain the backbone
of first-line systemic therapy for metastatic gastric cancer for most patients. The NCCN and ESMO guidelines list various
specific doublet regimens (e.g., FOLFOX, CAPOX) as preferred options. [22] However, chemotherapy responsiveness in
SRCC is inferior compared to intestinal-type adenocarcinoma, with reported response rates as low as 9-25% in some
series. [23] The stability of the disease over a few months in this case corresponds to the literature mentioning
temporary partial responses followed by rapid progression, due to the chemoresistant nature of SRCC. Studies are also
unclear about which therapy is best between neoadjuvant chemoradiotherapy, cytoreductive surgery, and
hyperthermic intraperitoneal chemotherapy because of general chemoresistance [24], while some studies have shown
promising results, others have found minimal changes in life expectancy. [24]

Immunotherapy methods are often useful cancer treatments. However, only some SRCCs are found to express HER2,
PD-L1, or microsatellite instability (MSI), limiting their potential as a treatment option for all patients. [18] PD-L1
expression in SRCC is not uniformly low; studies have reported varying prevalence rates, with some reporting
expression in approximately 40-45% of cases. MSI-H is typically reported in the low single digits for gastric SRCC
(around 3.5%) and slightly higher, though still infrequent, for colorectal SRCC (around 20%). [25] The patient’s MSI and
low PD-L1 expression are in line with those reported in the literature. The prognosis of diffuse-type SRCC is associated
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with rapid progression, peritoneal and cutaneous metastasis, resistance to systemic therapy, and an overall poorer
survival. [14] More studies are needed to understand the molecular targets for this cancer.

Our current understanding of this cancer remains unclear, presenting many challenges. Most patients are already at
stage Ill or IV by the time they are diagnosed, with a 5-year survival rate of less than 5%. [1] Further research is needed
to understand the molecular characteristics of gastric SRCC and reduce mortality in this patient group.

4. What have we learned from this case?

This case offered valuable lessons for various specialty clinicians. The most important lesson was the need to maintain
a high index of suspicion for internal malignancy in cases with atypical or treatment-resistant cutaneous nodules, and
even in absence of classic gastrointestinal symptoms. Misdiagnosis as a soft-tissue infection or skin lesion was the initial
diagnosis; this rare presentation should be considered in the differential diagnosis. [17] The case highlighted the
aggressive biologic behavior of SRCC, which presented as a widely disseminated metastatic disease, cutaneous,
peritoneal, pleural, and osseous, from a clinically silent primary. [14]

Additionally, the radiologic findings were informative, showing the typical CT appearance of linitis plastica, with diffuse
gastric wall thickening without a discrete mass. A reported characteristic finding of diffuse type SRCC. [16] The
aggressive nature and inadequate response to conventional chemotherapy as seen in this SRCC reflected an urgent
requirement for early definitive diagnosis and an unfavorable prognosis related to the advanced stage of disease
presented for some time. [16] After all, the case was a strong reminder that any uncharacteristic lesion on the skin had
to be properly worked up, starting with a skin biopsy, because this may be the only observable manifestation of a
devastating underlying malignancy.

Abbreviations

e Signetring cell carcinoma (SRCC);

e Immunohistochemistry (IHC);

e Programmed death-ligand 1 (PD-L1);
e  Microsatellite instability (MSI)

5. Conclusion

We report this case to emphasize the extremely rare and diagnostically difficult presentation of gastric SRCC with a
cutaneous metastasis as the sole initial clinical evidence. Our case also expands the medical literature, as it serves as a
reminder that metastatic adenocarcinoma must be included in the differential diagnosis when atypical and
unresponsive skin nodules are present, especially in patients with risk factors such as a history of H. pylori infection or
gastric intestinal metaplasia. We report this unusual clinical presentation with corresponding characteristic
radiographic findings to alert dermatologists, gastroenterologists, and oncologists, enabling earlier diagnosis and
limiting delays in oncologic treatment, as seen with this highly lethal tumor.
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