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Solid pseudopapillary neoplasm (SPN) is a rare tumor mostly occurring in the pancreas. They are low-grade malignant tumors of the exocrine pancreas that occasionally metastasize, usually to the liver or peritoneum. Additionally, multiple metastases of extrapancreatic SPN to the liver are extremely rare and have been reported before. This study presents a case of a 13-year-old male patient with retroperitoneal SPN and multiple hepatic metastases. The patient presented with abdominal trauma and underwent enhanced CT, which revealed upper pancreatic occupancy and three hypodense foci in the right lobe of the liver. Moreover, increased spleen size was noted. The patient’s serum tumor marker CA125 was increased to 39.00 U/mL (N < 35.0 U/mL), and circulating tumor cells were elevated to 10.2 FU/3 mL (N < 8.7 FU/3 mL). The patient underwent retroperitoneal occupancy resection and splenectomy, followed by resection of liver metastases 7 months after the surgery. Furthermore, multiple liver metastases from retroperitoneal SPN were confirmed postoperatively. The patient recovered for 1 year without tumor recurrence. This case emphasizes the importance of evaluating serum tumor markers and medical imaging in young patients as well as the fact that surgery appears to be the preferred treatment option for multiple metastases in SPN.
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1 Introduction

In 1959, Frantz first described solid pseudopapillary neoplasm (SPN) as a rare low-grade malignant tumor (1). The tissue origin and pathogenesis of solid pseudopapillary pancreatic neoplasm are unknown. Only 3% of all pancreatic tumors are of this type (2). SPN is a type of epithelial tumor made up of loosely packed polygonal cells. These cells surround fragile blood vessels and form solid masses and pseudopapillary structures formed by morphologically uniform cells; hemorrhage and cystic degeneration are also observed. SPN is most common in young female patients. The median age is 20–40 years, and the male-to-female ratio is 1:10 (3). SPNs can occur in any part of the pancreas, but extrapancreatic SPNs are extremely rare. They can be easily misdiagnosed because most patients do not have specific clinical signs or symptoms. Metastasis is very rare, and its most common site is the liver.




2 Case description

A 13-year-old male patient was referred to the First Affiliated Hospital of Zhengzhou University. A CT examination for abdominal trauma revealed retroperitoneal occupancy. The patient presented with abdominal pain after falling 4 days earlier. The pain spread gradually to the entire abdomen. It was persistent and increased in paroxysms. It was accompanied by nausea, vomiting, and loss of appetite. Physical examination revealed mild abdominal distension, slightly distended left upper abdomen, scattered skin abrasions, and pressure and rebounding pain throughout the abdomen. The spleen was enlarged; the lower border was 1 cm above the umbilicus and the right side to the anterior midline. The results of laboratory tests were as follows: neutrophils, 6.92 × 109/L; C-reactive protein, 58.48 mg/L; tumor-associated antigen 125, 39.00 U/mL; non-small-cell lung cancer antigen 21-1, 3.62 ng/mL (N < 3.3); neuron-specific enolase, 25.20 ng/mL (N < 25); and elevated circulating tumor cells, 10.2 FU/3 mL (N < 8.7). Direct-enhanced CT of the abdomen revealed the following: round cystic-solid mass at the superior border of the pancreas with heterogeneous internal density. Arcuate calcifications and tortuous vascular are detected at mass margins. The mass measured about 7.2 × 6.4 × 7.1 cm. It had a relatively well-defined border. The enhancement scan showed progressive enhancement, with solid and envelope enhancing and cystic areas not improving. The mass is well demarcated from the spleen, and the splenic artery is displaced by compression (Figure 1). The body of the pancreas is displaced downward by compression of the tail. No dilatation of the pancreatic duct was observed, and slightly larger lymph nodes were detected around the pancreas. Three hypodense foci were seen in the right liver lobe measuring 3.0 × 2.4 cm, 2.5 × 2.0 cm, and 0.2 × 0.2 cm. They were isointense during the delay period. Wedge-shaped and linear hypodense structures were present within the spleen. The ultrasound showed an enlarged spleen with heterogeneous echogenicity of the parenchyma. Mixed echoes were detected at the splenic hilum with clear, regular borders. There was a peripheral punctate blood flow signal. Based on the comprehensive analysis of imaging studies and corresponding clinical observations, our initial diagnostic considerations were splenic infarction, SPN, or pancreatoblastoma. Furthermore, the possibility of multiple metastases in the right lobe of the liver is under consideration.




Figure 1 | CT shows upper pancreatic occupancy and three hypodense foci in the right lobe of the liver. A round cystic-solid mass is observed at the superior border of the pancreas with heterogeneous internal density. Arcuate calcifications and tortuous vascular are seen at mass margins. It has a relatively well-defined border. The enhancement scan shows progressive enhancement, with solid and envelope enhancing and cystic areas not enhancing. The mass is well demarcated from the spleen, and the splenic artery is displaced by compression.



The patient was scheduled for retroperitoneal lesion resection and splenectomy. During surgery, the pancreas was clearly separated from the tumor. The mass is primarily supplied by a branch of the splenic artery. Intraoperatively, the spleen was visibly enlarged, and the upper pole was dark red. The rest of the spleen was dark purple with a tendency to blacken. A grayish-white mass was visible from the upper edge of the pancreas to the lower part of the diaphragm, just below the hilum of the spleen. The mass was well demarcated and measured about 8.2 × 7.5 × 7.3 cm. It was hard and poorly mobile. The splenic artery passed through the upper pole of the mass. During this surgery, the tumor was completely removed from the retroperitoneum. The wall of the mass contains calcifications. It was well separated from the adjacent pancreatic parenchyma without invasion. Microscopically, a pseudopapillary structure was formed around the axis of the blood vessels via uniform individual tumor cells. The immunohistochemical analysis revealed that the tissue was positive for AE1/AE3 (CK), CK8/18, Syn, CgA, β-catenin, CD56, CD99, and Ki-67 (approximately 2%+) (Figure 2). Based on the immunohistochemistry and history, the final diagnosis was chronically bruised splenomegaly with retroperitoneal SPN. After symptomatic treatment, the patient was discharged from the hospital with postoperative platelet elevation.




Figure 2 | (A) Postoperative pathological result of the retroperitoneal occupancy: retroperitoneal solid pseudopapillary neoplasm (H&E staining, ×200). (B) The tumor cells have a mild morphology. They are oval, with medium cytoplasm and common nuclear grooves (H&E staining, ×400). (C) Immunostaining for β-catenin showing a positive reaction (×200). (D) Immunostaining for CD99 displaying a positive reaction (×200).



At 7 months postoperatively, the patient was revisited for an enhanced abdominal CT. A CT scan of the abdomen displayed three irregularly shaped, well-defined wedge-shaped lesions of low density in the liver. The mass intensified markedly in the arterial phase and decreased unevenly in the venous phase with circumferential enhancement. We synthesized it to look SPN-metastasized. The patient underwent surgical resection of all three liver masses. A biopsy of enlarged abdominal lymph nodes was performed. Operative findings included mass in liver segments V, VI, and VII measuring 0.2 × 0.2 cm, 3 × 2.5 cm, and 2.5 × 2.0 cm, respectively. The mass is grayish-white and hard in texture. The immunohistochemical analysis showed that the tissue was positive for CK8/18, Syn,β-catenin, CD10, CD56, CD99, AAT, and Ki-67 (approximately 5%+) and negative for CgA, hepatocyte, and arginase. Multiple SPN metastases in the liver were identified using immunohistochemistry and medical history. At the last follow-up, the patient was clinically asymptomatic, and no liver or abdominal lesions were detected on abdominal CT at 12 months after the first surgery.




3 Discussion

SPN is a rare low-grade malignant exocrine tumor of the pancreas, also known as solid papillary epithelial tumor, papillary cystic tumor, solid cystic tumor, and Frantz tumor. SPN pathogenesis remains unclear. It could be related to mutations in the β-catenin gene in the WNT signaling pathway. Mutations in the exons result in impaired β-catenin phosphorylation, causing the activation of oncogenes and disease development (4). Currently, the widely accepted theory is that SPN originates from a type of pluripotent cell with multiple differentiation potentials. It could present in infancy and early childhood and be discovered after years of growth (5). Our patient’s young age, large tumor size, and lack of clinical symptoms are consistent with the hypothesis description.

With the number of reports related to this disease gradually increasing, there is a more comprehensive understanding of both the imaging and histologic features of the disease. SPN is most prevalent in young women. It is solitary and is most often located in the tail of the pancreas, but it can also occur outside the pancreas. This tumor is a pancreatic borderline tumor. Moreover, extrapancreatic metastasis has occurred in approximately 10%–15% of cases at the time of presentation. High malignant potential is suggested when the tumor is >5 cm (6), is lobulated or with a discontinuous envelope (7), has peripheral vascular infiltration, is hepatic, or has lymph node metastases and when imaging shows dilated pancreatic ducts (8). In this case, the mass was 8.2 cm in length. It had liver metastases and enlarged lymph nodes, which were highly malignant.

Most clinical manifestations of the disease are subtle and are typically detected incidentally on imaging, and CT is the main preoperative diagnostic modality for SPN. The SPN pathology is highly distinctive, with uniform, single tumor cells forming a pseudopapillary structure around the vascular axis (9). Immunohistochemistry revealed varied expressions of AAT, Vim, β-catenin, Syn, neuron-specific enolase, CD10, and CD56. If the Vim and β-catenin nuclei are positive, the diagnosis of the disease is likely. The immunohistochemical findings in this case align with this conclusion.

There are currently few reports on the imaging of extrapancreatic SPN. On imaging, pancreatic SPN typically appears as a cystic, solid mass with exophytic growth. The envelope is complete, the edges are clearly defined, and the calcifications can be seen. The solid portion has slightly less progressive enhancement than normal pancreatic tissue. The mass envelope has been improved (10). The “floating cloud sign” is visible in patients who are predominantly cystic or have similar proportions of cystic-solid mass. Eggshell-like calcifications are a typical manifestation of this sign. Miyazaki reported the first SPN case that originated in the retroperitoneum without an ectopic pancreas. Enhanced CT of the abdomen showed a cystic, solid mass visible in the left adrenal region with an envelope and clear borders, and eggshell-like calcifications were also detected (11). In this case, the patient presented with abdominal trauma and developed splenic infarction. CT revealed a retroperitoneal space-occupying lesion. The lesion was compressing the splenic artery. The patient was young and male, and we initially suspected that the patient had a pancreatoblastoma or solid pseudopapillary tumor. Prior studies reported that the liver is the most common organ for SPN metastasis. Tumor cells can metastasize to the liver through the superior mesenteric and portal veins (12). Liver metastases from SPN can be detected at initial diagnosis or postoperatively. Their imaging presentation is similar to that of the primary focus. However, SPN progresses relatively slowly. Metastatic foci are most often associated with cystic changes. They are characterized by the growth of cystic solid masses with pseudopapillary structures (13). In this case, the metastases were cystic and solid. The pathologic findings demonstrated pseudopapillary growth, which is consistent with the literature.

It remains difficult to diagnose extrapancreatic SPN accurately preoperatively. However, the presence of cystic solid masses and cystic masses with eggshell-like calcifications at least suggests the diagnosis. MRI is better than CT in detecting the cystic or solid components of the tumor. Moreover, MRI has specific imaging features that are reliably correlated with clinicopathological features (14). We will continue to explore the learning of MRI for SPN. The diagnostic specificity of the disease can be enhanced by recognizing the rare possibility of extrapancreatic primary SPN. Furthermore, endoscopic ultrasound-guided fine-needle biopsy (EUS-FNB) has become an important tool for diagnosing pancreatic and nonpancreatic lesions with high sensitivity and specificity (15). However, because the patient was referred to our hospital for trauma and later developed a large splenic infarction, EUS-FNB was not performed in this case.

Surgery is the preferred treatment for SPN. Patients who have had surgery have a good prognosis. Even with local infiltration or distant metastasis, long-term survival is possible after surgery (16). Some patients may benefit from other treatments, such as chemotherapy, alcohol injections, transcatheter arterial chemoembolization, radiation therapy, and neoadjuvant chemotherapy for liver transplantation (17). BKP Goh suggested that, for SPN patients with liver metastases, if the metastases are resected, the prognosis is the same as that for SPN without metastases (18). Despite our current understanding of SPNs, research into the prevention, prediction, and treatment of SPN liver metastases is needed.




4 Conclusion

In this study, a rare case of retroperitoneal solid pseudopapillary neoplasm associated with multiple hepatic metastases was reported (Figure 3). The SPN diagnosis was based primarily on histopathology and genetic testing. The blood supply of the mass on imaging, as well as its association with peripheral signs, aids in clinical diagnosis and treatment decisions. This is important for differentiating between tumors. This study has the potential to provide useful information for clinical diagnosis and patient follow-up.




Figure 3 | The process of the patient’s visit.
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