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Background: Tumors of the spleen are uncommon, and most represent metastases from primary organs. Primary mucinous cystadenocarcinoma of the spleen is an extremely rare tumor. Only 11 cases have been reported in the literature.

Case presentation: Herein, we present a case of primary mucinous cystadenocarcinoma in the spleen in a 50-year-old woman. Abdominal CT and MRI revealed a 9.5 × 6.5 cm mixed solid-cystic lesion with heterogeneous enhancement of the mural nodules and septations, with secondary extension abutting the gastric fundus and pancreatic tail. Notably, tumor biomarker profiling demonstrated remarkable increases in CA19-9 (>12,000 U/ml) and CEA (41.5 ng/ml) levels. Following splenectomy, histopathology revealed the mass to be a mucinous cystadenocarcinoma. Given that metastatic cystadenocarcinoma is relatively common, investigations were performed to evaluate the primary site of malignancy. A whole-body PET-CT scan did not reveal any metabolically active lesions in any part of the body. Neither upper gastrointestinal endoscopy nor colonoscopy revealed any primary malignant lesions. Hence, it was reported as a primary mucinous cystadenocarcinoma of the spleen.

Conclusion: The need for presenting this case is due to its rarity and because mucinous cystadenocarcinoma can be a rare differential diagnosis in cases of malignant splenic cysts.
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Introduction

Splenic neoplasms, whether primary or metastatic, constitute uncommon clinical entities. Histopathologically, primary splenic tumors are classified into haematolymphoid and non-haematolymphoid categories, with lymphoproliferative malignancies and angiosarcoma demonstrating predominance in the respective subgroups (1). Metastatic involvement of the spleen has been documented in 2.3%−7.1% of autopsy series from cancer patients, typically manifesting as terminal events in disseminated oncological disease (2, 3).

Within the spectrum of mucinous cystic malignancies, ovarian, appendix, and pancreatic origins account for more than 90% of reported cases (4). In contrast, primary splenic cystadenocarcinomas represent exceptionally rare clinicopathological phenomena. To date, 11 cases of mucinous cystadenocarcinoma of the spleen have been reported worldwide (5–15). Here, we report a case of primary mucinous cystadenocarcinoma of the spleen.



Case presentation

A 50-year-old woman was incidentally found to have splenic cystic lesions measuring 7.2 cm in diameter in October 2016. The tumor marker expression levels were all normal. The patient subsequently underwent annual cross-sectional surveillance (ultrasound/CT), which revealed imaging characteristics consistent with a benign splenic cyst and dimensional stability over 8 years.

In November 2024, interval surveillance imaging revealed progressive enlargement of the splenic mass in the absence of abdominal pain, diarrhea, or fever. The woman had no history of lymphadenopathy, organomegaly, or signs of chronic liver disease. Contrast-enhanced abdominal CT revealed a 9.5 × 6.5 cm heterogeneous splenic mass with cystic degeneration, with secondary extension abutting the gastric fundus and pancreatic tail (Figure 1). Subsequent MRI corroborated these findings, revealing a mixed solid-cystic lesion with heterogeneous enhancement of the mural nodules and septations (Figure 2). Notably, tumor biomarker profiling demonstrated remarkable increases in CA19-9 (>12,000 U/ml), CEA (41.5 ng/ml), and CA242 (>1,000 U/ml) levels, whereas routine hematological, coagulation, and metabolic panels remained unremarkable.


[image: CT scans showing axial views of the abdomen in four panels labeled A through D. Panel A shows a large mass on the right side near the liver. Panel B shows a similar view with smaller lesions visible. Panel C displays a cross-section with another large mass adjacent to the liver. Panel D shows additional smaller lesions within the abdominal cavity. Each scan highlights differences in size and distribution of the lesions.]
FIGURE 1
 An abdominal computed tomography scan confirmed a 9.5 × 6.5 cm heterogeneous splenic mass with cystic degeneration (A, B), demonstrating extrasplenic extension abutting the gastric fundus and pancreatic tail (C, D).



[image: MRI images in four panels labeled A, B, C, and D. Panel A shows a high-contrast area in the right section. Panel B displays a darker contrast with some visible structures. Panel C depicts a medium contrast with distinguishable sections. Panel D shows varied shades with a bright spot in the center-right region.]
FIGURE 2
 MRI revealed a mixed solid–cystic lesion with heterogeneous enhancement of the mural nodules and septations [(A) diffusion-weighted imaging, (B) T1-weighted imaging, (C) T2-weighted imaging, (D) Venous phase].


The patient subsequently underwent laparoscopic splenectomy, where a mass was observed to apparently arise from the spleen abutting the tail of the pancreas and the greater curvature of the stomach but without obvious peritoneal disease. During surgical exploration, the tail of the pancreas was carefully dissected and separated intact without resection. Furthermore, wedge gastrectomy was also performed because the mass tightly adhered to the fundus of the stomach. The patient recovered well after surgery without any postoperative complications.

Interestingly, dedicated sectioning and thorough microscopic examination of the entire specimen confirmed that the spleen cyst was lined by atypical irregular glandular epithelium, invading the serosa of the gastric wall and the surrounding greater omentum, which contained plenty of mucinous fluid (Figures 3A, B). Furthermore, the cyst lining was extensively sampled and shown to be composed of mucin-containing epithelial cells with architectural atypia. No ovarian stroma, pancreatic tissue, or lymph node metastasis were detected in the specimen microscopically. The Ki-67 proliferation index was 60%. Immunohistochemical staining was positive for CK7, CK20, and p53 (Figures 3C, D). The tumor was negative for WT1, TTF-1, ER, PR, PAX-8, and CDX-2 antigens. A middle-grade mucinous cystadenocarcinoma was diagnosed. The excision was complete (R0).


[image: Histological panel showing four sections labeled A, B, C, and D. A and B display tissue stained with hematoxylin and eosin, highlighting cellular structures and variations. C and D show sections stained for immunohistochemistry, with varying distribution and intensity of brown staining. Scale bars are included for measurement reference.]
FIGURE 3
 Postoperative histopathological examination revealed a spleen cyst covered by atypical irregular glandular epithelium invading the serosa of the gastric wall and the surrounding greater omentum, which contained mucinous fluid (A, B). CK7 and CK20 antigen expression was detected via immunoenzymatic tests (C, D).


After the operation, the serum CEA (3.4 ng/mL) and CA199 (193.8 U/mL) levels exponentially decreased. Owing to the nature of the tumor, the patient was also recommended to remain under the care of the ambulatory gynecology clinic and undergo PET examination in the postoperative period. Whole-body fluorodeoxyglucose (FDG)-PET/CT examination revealed no other primary foci of MCNs, especially in the ovaries. Upper gastrointestinal endoscopy and colonoscopy did not reveal any specific lesions. Hence, it was reported as a primary mucinous cystadenocarcinoma of the spleen (Figure 4). We offered the patient a treatment regimen similar to that used for mucinous cystadenocarcinoma of the gastrointestinal tract, with radical surgery followed by adjuvant chemotherapy. She has remained well without evidence of recurrence or metastasis 4 months after the operation.


[image: Timeline illustrating the medical history of a splenic cystic lesion. It begins with a 7.2 cm lesion detected in October 2016, followed by stable monitoring over eight years. In November 2024, CT and MRI reveal an enlarged solid-cystic lesion. Elevated CA19-9, CEA, and CA242 levels are noted. A laparoscopic splenectomy and wedge gastrectomy result in a diagnosis of mucinous cystadenocarcinoma. Post-operation, serum CEA and CA199 levels decrease, and evaluations show no evidence of another primary source. Four months later, no recurrence or metastasis is detected.]
FIGURE 4
 A timeline summarizing the main events of this case report.




Discussion

Malignant tumors of the spleen can be classified as lymphoid, non-lymphoid or metastatic and most frequently originate from melanomas or breast or lung cancers (1). Primary involvement of the spleen in lymphomas is much rarer than splenic infiltration over the course of the disease, and the most frequently encountered infiltrates are non-Hodgkin's lymphomas originating from B cells (2, 3). Non-lymphoid malignant tumors are rare and include sarcomas, angiosarcomas and malignant teratomas.

While the ovaries, appendix, and pancreas account for the vast majority of primary mucinous cystadenocarcinomas, rare cases have been documented in other sites including the gastrointestinal tract and urachus. For the present case, these potential primary origins were systematically ruled out through comprehensive imaging and clinical assessment. In view of the clinical and pathological findings, the tumor in our patient was considered a primary splenic mucinous cystadenocarcinoma.

The pathogenesis of splenic cystadenocarcinoma remains unclear. Five hypotheses were considered: heterotopic pancreatic tissue; heterotopic intestinal tissue; invaginated mesothelium of the splenic capsule; local invasion from a pancreatic malignancy; and metastasis. Ectopic pancreatic tissue has 0.55–13.7% prevalence in autopsy series (16), although splenic localization represents merely 1% of these aberrant foci. While these embryological remnants typically remain clinically silent, their neoplastic potential mirrors that of orthotopic pancreatic tissue, with documented progression to adenocarcinoma (3). To conclude, that a tumor developed from the pancreas, the following conditions must be fulfilled: first, normal pancreatic tissue should be present in the organ together with a neoplastic component, and if possible, a transition should be histologically proven between them; second, a neoplastic lesion should not be found in the pancreas. Notably, our specimen exhibited no acinar/ductal differentiation or endocrine components despite detailed examination of multiple sections, excluding this etiology of heterotopic pancreatic tissue despite its predominance in historical reports (Table 1).

TABLE 1 Cases of primary mucinous splenic cystadenocarcinoma reported in the literature.


	Case
	Authors
	Sex/Age
	Symptom
	Size (cm)
	Cysts (N)
	Other features
	Management
	Proposed origin





	1
	Shuman et al. (5)
	F/42
	Abdominal mass
	9
	2
	NI
	Splenectomy and distal pancreatectomy
	Ectopic pancreas

 
	2
	Matsumoto et al. (6)
	M/69
	Abdominal pain, vomiting and constipation
	4.7
	Multi
	Invasion into the splenic flexure of the colon
	Splenectomy, distal pancreatectomy and left hemicolectomy
	Pancreatic tail or ectopic pancreas

 
	3
	Hoshikawa et al. (7)
	F/85
	Diarrhea
	19
	Multi
	NI
	Splenectomy
	Unknown

 
	4
	Morinaga et al. (8)
	M/69
	Abdominal mass
	14.5
	Multi
	Elevation of serum CEA and CA19-9 levels
	Splenectomy
	Invaginated mesothelium of the splenic capsule

 
	5
	Zanetti et al. (9)
	F/21
	Abdominal pain
	15
	Multi
	NI
	Splenectomy and adjuvant chemotherapy
	Ectopic pancreas

 
	6
	Hirota et al. (10)
	F/68
	Incidental finding
	10
	Multi
	Ki-ras gene point mutation
	Splenectomy and left nephrectomy, followed by delayed distal pancreatectomy
	Ectopic pancreas

 
	7
	Nisar et al. (11)
	F/69
	Abdominal pain and breathlessness
	20
	Multi
	NI
	Splenectomy and adjuvant chemotherapy
	Ectopic pancreas

 
	8
	Ohe et al. (12)
	F/66
	Abdominal pain
	NI
	Multi
	Elevation of serum CEA and CA19-9 levels
	Splenectomy and adjuvant chemotherapy
	Invaginated mesothelium of the splenic capsule

 
	9
	Fujino et al. (13)
	M/63
	Abdominal distension
	7.2
	2
	NI
	Splenectomy and distal gastrectomy
	Ectopic pancreas

 
	10
	Raul et al. (14)
	M/61
	Abdominal pain and distension
	NI
	Multi
	NI
	Splenectomy
	Malignant transformation of an epidermoid cyst

 
	11
	Wlazlak et al. (15)
	F/45
	Incidental finding
	18
	1
	NI
	Splenectomy
	Unknown

 
	12
	Our case
	F/50
	Incidental finding
	9.5
	1
	Elevation of serum CEA and CA19-9 levels
	Splenectomy, wedge gastrectomy and adjuvant chemotherapy
	Unknown



Multi, multilocular, NI, no information.



Cysts of the spleen are divided into true (primary or epithelial-lined) and false (secondary or pseudocysts) cysts. Splenic mucinous cysts are cystic spaces that are lined by mucin-producing epithelium and that range from benign cystadenoma to malignant cystadenocarcinoma (17–20). Epidermoid variants demonstrate malignant potential through metaplastic-dysplastic progression to squamous cell carcinoma and mucinous cystadenocarcinoma (12). Immunohistochemical analysis revealed a CK7+/CK20+/p53+ phenotype with negativity for WT1, TTF-1, ER, and CDX-2. This profile is consistent with a mucinous cystadenocarcinoma and is discordant with origins in the lung, thyroid, endometrium, or ovaries. Although the phenotype shares features with gastrointestinal neoplasms, the possibility of a metastatic lesion was ruled out through a meticulous diagnostic workup. The absence of another primary source (pancreatic, gastrointestinal, and gynecological primaries) on contrast-enhanced CT/MRI, FDG-PET/CT, upper gastrointestinal endoscopy and colonoscopy conclusively confirmed the diagnosis of a primary splenic mucinous cystadenocarcinoma.

Radical en bloc splenectomy remains the therapeutic gold standard for multiple cystadenomas, large cysts and those infiltrating into splenic tissue, as cyst aspiration or partial resection risks peritoneal dissemination (17, 18). Intraoperative frozen section analysis is critical, given the histological overlap between benign and malignant cystic lesions. Intraperitoneal chemotherapy is required when there is an intraperitoneal spill of cystadenocarcinoma.

Advances in research continue to refine systemic treatment strategies for adenocarcinomas. Gastrointestinal adenocarcinomas, comprising esophageal, gastroesophageal junction, gastric, and colorectal subtypes, represent a leading cause of cancer-related mortality worldwide. It is primarily treated through a combination of surgical, chemotherapy, and radiation therapies (21). Progress in molecular profiling has enabled biomarker-directed therapies for specific patient subgroups, improving outcomes in populations such as those with HER2 amplification or Claudin18.2 overexpression (22, 23). The advent of immune checkpoint inhibitors (ICIs) has transformed the therapeutic landscape for gastrointestinal adenocarcinomas (24). However, predictive biomarkers beyond PD-L1 expression remain limited. Tumors exhibiting mismatch repair deficiency or high microsatellite instability (dMMR/MSI-H) are generally associated with a more favorable prognosis and derive substantial benefit from ICIs, despite some clinical heterogeneity. In advanced dMMR/MSI-H disease, ICIs demonstrate efficacy across treatment lines and are recommended as first-line therapy. In patients with non-metastatic dMMR/MSI-H cancer, increasing evidence suggests that perioperative and adjuvant chemotherapy may not provide benefit to the dMMR/MSI-H subgroup (24).



Conclusion

In this report, we describe a rare case of primary mucinous splenic cystadenocarcinoma. Therapeutic success hinges on R0 resection combined with biomarker-guided adjuvant therapy, while long-term surveillance must address the undefined metastatic potential of this entity.
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