


Case report 
Solid pseudopapillary neoplasm of the pancreas with multiple liver metastases: a rare case report with literature review


Abstract:
Solid and pseudopapillary tumor (SPT) of the pancreas is a rare relatively low grade malignant neoplasm metastasizing in only 5–15% of cases, the most common location is in the liver. This tumor affects young women in the majority of the cases. We report a case of SPT in a 67 year-old women who presented with liver metastasis 7 years after complete resection of the primary tumor in the pancreas. 

Introduction : 
Solid and pseudopapillary tumor (SPT) of the pancreas is a rare tumor that account for 1% to 2% of all exocrine tumors of the pancreas. It most often affects young women between 20 and 35 years old (1). These tumors were first discribed by Frantz in 1959 (2).They are characterized by a slow progression with a low grade of malignancy. This type of tumor can affect several locations in the pancreas but they are must often located in the body and the tail of the pancreas (3).
The metastases of solid and pseudopapillary tumor (SPT) of the pancreas are rare and there is only a few cases described. The metastases are present in 5% to 15%. The most common locations are in the liver, regional lymph nodes, mesentery, omentum, and peritoneum (4). 
They are often discovered incidentally, during abdominal imaging, or on the presence of minimal non specific symptoms like abdominal pain. The positive diagnosis is based on anatomopathology, and there isn’t a lot of recommendations of treatment because it’s a rare disease. The treatment is considered a challenge especially for bilobar liver metastasis (2).


Case report:
The patient is a 67-year-old moroccan woman, with a long medical history: Hypertension, diabetes under treatment with good control, she presented a rectal adenocarcinoma treated with radio chemotherapy first and in 2010 an anterior rectal resection+ coloanal anastomosis . In 2016, she had a corporeocaudal splenopancreatectomy for a pseudopapillary tumor of the pancreas: Macroscopically: presence of 5mm of the cephalic section of a nodular neoplasm measuring 3x2.5x2cm. Microscopically: it’s a tumor proliferation limited by a thick fibrous capsule and a pseudopapillary architecture, presence of a round oval nucleus, There are hyalinized fibrous areas, areas of calcifications. In addition, it was partially necrotic and bleeding. Immunochemistry was positive for CD10, CD56, progesterone receptor, beta catenin, and negative for chromogranin, E-cadherin and estrogen receptor. In 2023, 7 years from the surgery of the SPT, a computed tomography (CT) identifed 8 liver nodules, the largest ones seat at segment VII measuring 24mm. Abdominal magnetic resonance imaging (MRI) showed multiple intrahepatic cystic formations enhanced in the periphery in the arterial phase and persistent on the portal and late sequences. They come in varying sizes measuring between 6mm and 27mm. They predominate at the right lobe of the liver, segment I IV V VI VII VIII. The histopathological diagnosis confirmed that the liver metastasis are from the pseudopapillary and solid tumor of the pancreas. Immunohistostaining studies revealed that the tumor cells were positive for vimentin, beta catenin, focally positive to TFE3 and the progesterone receptor, and no significant marking by synaptophysin.
This case is presented in a multidisciplinary consultation meeting, and the decision was the surgery for metastases. 
Surgical exploration finds a fragile steatotic liver, there is no peritoneal carcinomatosis. Hepatic pedicle clamping with a cumulative duration of 59mn (15-13-16-15mn). A multiple partial hepatectomy was performed at the segment IVa V VI VII VIII with intraoperative radiofrequency in deep segments V, VIII and cholecystectomy. There were 2 exterior Jakson drains on the right side opposite the section slice. The surgery lasted 6hours and the blood loss estimated is 150 ml. 
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Fig. 1. Corporeocaudal splenopancreatectomy for a pseudopapillary tumor of the pancreas                          
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Fig 2. Abdominal magnetic resonance imaging showing multiple metastatic lesions. They predominate at the right lobe of the liver.

Discussion :
Pancreatic SPT with liver metastasis is very rare, reported in only a few cases. We report a case of a 67 year old woman who presented a multiple liver metastasis 7 years after the first surgery for the pancreatic SPT.
These tumor is a rare tumor that predominate in women, and a male female ratio is 1/10 (5). This predominance leads us to the hypothesis that its pathogenesis may be influenced by sex hormones. Yeh et al. have reported that the progesterone receptor is uniquely expressed in SPT while both estrogen and progesterone receptors are expressed in mucinous cystic neoplasm (6). SPT has been described by many other terms, such as papillary epithelial neoplasm, solid and cystic acinar cell tumor, papillary cystic neoplasm, papillary cystic carcinoma, solid and cystic tumor, low-grade papillary tumor, and Frantz's tumor (7).

The positive diagnosis is based on histology which shows that the nuclei of SPT often exhibit “coffee bean–type” nuclear grooves. The cytoplasm as well as the surrounding stroma may present hyaline globules positive for PAS (periodic acid schiff) and resistant to diastase(8). Macroscopically, the tumor size varies from 2.5 to 25cm in long axis. The tumor is rounded or oval, limited by a thick capsule (2). They present necrotic and hemorrhagic changes, producing a fairly characteristic pseudo-cystic appearance. The immunochemistry plays a major role in the positive and differential diagnosis with pancreatic endocrine tumors, mixed acinarendocrine carcinoma, pancreatoblastoma, and acinar cell carcinomas (9). The typical immunostaining pattern of SPT includes positive staining for β-catenin (nuclear and cytoplasmic); vimentin; progesterone receptor (nuclear); CD56; NSE (neuron-specific enolase); CD10; and more recently, negative membranous E-cadherin, positive cyclin D1 (nuclear), and positive FLI1 (nuclear) (10). Kim et al. suggest that lymphoid enhancer-binding factor 1 (LEF1) transcription factor for immunoglobulin heavy-chain enhancer 3(TFE3), and androgen receptor (AR) are useful for the diagnosis of SPT, and the combination of these markers with beta-catenin is helpful to improve their sensitivity and specificity in the diagnosis of SPTs. They also suggest that the   Ki-67 proliferative index could be a predictive marker of metastasis in SPT (12). 
In our case, Immunochemistry of SPT was positive for CD10, CD56, progesterone receptor, beta catenin. The immunochemistry study of liver biopsy were positive for vimentin, beta catenin, focally positive to TFE3 and the progesterone receptor. The tumor markers (CA19-9, CEA and AFP) are most often normal. 
CT/MRI-scans typically show a large well-circumscribed, heterogeneous mass with varying solid and cystic components, generally demarcated by a peripheral capsule and occasional calcification. 
In our case, abdominal magnetic resonance imaging (MRI) showed multiple intrahepatic cystic formations enhanced in the periphery in the arterial phase and persistent on the portal and late sequences
We can conclude that, Appearance on imaging may suggest diagnosis, but the confirmation of diagnosis should be accomplished by percutaneous CT-guided core needle biopsy (13). 

There is a few similar cases of patients with solid-pseudopapillary neoplasm of pancreas and liver metastasis. The Methodist Hospital at Houston reported a case of SPT in a 36 year old woman who presented with liver metastasis 15.8 years after complete resection of the primary tumor in the pancreas (10). Morito et al presented a second case of SPN in a 71 year old woman who underwent distal pancreatectomy for solid pseudo papillary neoplasm, and liver metastasis occurred 4 years after the first surgery. Partial liver resection was performed for four liver metastases. 18 months later, liver metastases were detected again; three tumors were identifed, and partial resection was performed (4) .The third case, is reported at Cancer Center of West China Hospital, of a 19 year old female with an upper abdominal pain, epigastric mass on palpation, a 10 kilograms of weight lost in a single month. An abdominal CT scan found a giant solid mass in the pancreatic body, multiple nodules of the right lobe of the liver and splenomegaly. They confirmed the diagnosis of SPT with a percutaneous CT-guided tru-cut biopsy of the tumor. The surgery was a pancreaticoduodenectomy apart from distal pancreatectomy, hepatic tumor resection and splenectomy. 3 months after the surgery, a CT scan showed a metastatic mass in the medial segment of the left lobe of the liver, the treatment was a transcatheter arterial chemoembolization (TACE) with epirubicin and iodized oil whish was performed 3 times, because the radical excision of the metastatic mass was unfeasible (3). Another case is reported by Sapporo city hospital where a 49 year old woman presented a SPT in the pancreatic head and the treatment was a pancreatoduodenectomy. 6 years after the initial surgery, a routine follow-up CT scan detected a mass in the segment VI of the liver. They performed a liver biopsy, the pathological appearance of the biopsy specimen was similar to that of the pancreatic tumor. Partial hepatectomy was performed, and pathology confirmed the presence of recurrent metastatic SPT. The patient presented a metastatic tumors in the liver at 98 and 113 months after the initial surgery, for which the patient underwent repeated partial hepatectomies (11). 

The standard treatment of liver metastatic from pancreatic SPT is a radical surgical resection of primary tumor and metastases. In our case, a multiple partial hepatectomy was performed with intraoperative radiofrequency. However, we can use some alternatives treatment chemotherapy, transcatheter arterial embolization (TAE), radiofrequency ablation (RFA), and even liver transplantation for inoperable metastatic SPT. 
Hah et al reported a case of a 14 year old girl who presented an unresectable SPT with liver metastasis. She received 4 cycles of preoperative chemotherapy with cisplatinum, ifosfamide, etoposide, and vincristine every 4 to 6 weeks followed by intraoperative radiofrequency ablation of metastatic liver lesions with surgical resection of the primary tumor. During the 3 year follow-up, the patient was doing well and no evidence of recurrence or metastasis (14). Prasad TV et al reported a case of 40 years old woman with extensive liver metastasis on both lobes from SPT which she was operated 4 years ago. The patient received a Transarterial chemoembolisation (TACE) using gemcitabine as chemotherapeutic agent. Short term follow up after a month of TACE with multiphase CT-scan showed > 90% resolution in the viable tumor with significant clinical improvement (15). Kocman et al. reported a case of 20 years old woman who presented with 18 bilateral liver metastases at 3 years after surgery for SPT. The patient’s mother agreed to donate her right liver lobe. The patient was discharged home 1 month posttransplantation. She is currently alive and disease-free at 24 months after transplantation (16). Sumida et al. reported a case of a 14-year-old girl with SPT of the pancreas and unresectable synchronous liver metastasis, the surgeons decided to resect the primary pancreatic tumor first. 4 months after the initial operation, the patient’s father agreed to donate his left liver. There was no acute cellular rejection. The patient was discharged after 2months postoperative day. For 2 years, she has been disease free (17). 

Prognosis is good in most of the patients who developed liver metastasis synchronously or metachronously due to its low malignancy. Many patients have been reported to live for extended periods with complete operative excision of metastatic lesions. The survival rate reaching up to 17 years for metastatics SPN (18) (19). 

Conclusion:
Solid and pseudopapillary tumor of the pancreas with liver metastasis is a rare phenomenon. The positive diagnosis is based on histology and immunochemistry. Radical surgical resection of primary tumor and metastases is the standard treatment for SPT, however there is other alternative treatments for unresectable metastases: radiofrequency ablation (RFA), chemotherapy, transcatheter arterial embolization (TAE) and even liver transplantation.
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