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A rare case of a large solid pseudopapillary neoplasm with 
extensive liver metastasis
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Case Report

Solid pseudopapillary neoplasms (SPNs) are uncommon pancreatic tumors that primarily affect young females. We report a case of a 
24-year-old female diagnosed with SPN and liver metastasis during a routine examination. Imaging revealed an 8-cm pancreatic mass 
with multiple liver metastases. Histopathology confirmed SPN. Subsequent next-generation sequencing revealed a CTNNB1 mutation. 
The patient underwent a total pancreatectomy with splenectomy, right hemihepatectomy, and intraoperative radiofrequency ablation. 
Two years after the surgery, she remained complication-free. She is under regular surveillance. This case underscores the importance 
of early detection and comprehensive management of SPN.
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INTRODUCTION

Solid pseudopapillary neoplasms (SPNs) are rare pancreatic 
tumors predominantly found in young females, especially in 
their mid-20s. SPNs account for approximately 80% to 90% 
of cases in females [1]. These tumors often present with vague 
symptoms such as mild abdominal pain, bloating, or tender-
ness. The most common presentation is an asymptomatic 
upper abdominal mass. Rarely, patients may experience hemo-
peritoneum or jaundice due to tumor rupture. Like other cystic 
tumors of the pancreas, SPNs are frequently discovered inci-
dentally during health check-ups or surgical procedures. They 
are often relatively large compared to other tumors, averaging 
approximately 8 to 10 cm in size. Typically located in the body 

or tail of the pancreas, SPN consists of solid components mixed 
with cysts resulting from internal bleeding. It often shows cal-
cification [2,3]. While its exact etiology remains unknown, le-
sions such as nonepidermal ulcer infections or mycosis fungoi-
des might be involved in the development of the tumor. Some 
studies have suggested a potential hormonal influence, given 
its female predominance. There are cases in which malignant 
SPNs have been treated with endocrine therapy [4].

Most SPNs are benign or of low malignant potential. How-
ever, approximately 10% of SPN cases have been reported to 
exhibit invasion or distant metastasis during follow-up [3,5]. 
Distinguishing between benign and malignant SPN based on 
microscopic features alone can be challenging. While the pres-
ence of vascular or perineural invasion and nuclear atypia can 
suggest malignancy, most diagnoses rely on clinical features [6]. 
Surgical resection is the primary treatment once an SPN is di-
agnosed, with a generally favorable prognosis after surgery [1]. 
However, some cases may still present with multiple metastases 
despite initial treatment. This report presents a case of a young 
female with a large SPN discovered incidentally during a rou-
tine medical examination, revealing extensive liver metastasis.
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CASE

A 24-year-old female with no significant medical history pre-
sented with an abdominal mass detected by ultrasonography 
during a routine health examination. Subsequent magnetic 
resonance imaging and computed tomography (CT) revealed 
an 8 cm mass located at the head of the pancreas accompanied 
by multiple liver metastases. A liver needle biopsy and a histo-
pathological examination identified an SPN. Following a com-
prehensive assessment at the initial hospital, the patient was 
referred to a tertiary hospital for surgical interventions.

On clinical evaluation, the patient denied experiencing 
abdominal pain, weight loss, diarrhea, or jaundice. Physical 
examination did not reveal any significant findings such as 
tenderness, rebound tenderness, or a palpable abdominal mass. 
Routine blood test results and serum biochemical analyses 
were within normal limits. Tumor markers included carbohy-
drate antigen 19-9 at 30.8 U/mL (reference range, 0.0–37.0 U/
mL) and carcinoembryonic antigen at 1.2 ng/mL (reference 
range, 0.0–5.0 ng/mL).

Abdominal CT revealed a mass in the head and neck region 

of the pancreas, suggesting a direct invasion of the SPN into 
the superior mesenteric and proximal main portal veins (Fig. 
1). Abdominal magnetic resonance imaging revealed a 9 cm 
lobulated, enhanced, soft tissue mass with significant internal 
hemorrhagic necrosis in the head and neck of the pancreas 
along with multiple liver metastatic lesions, the largest being 7 
cm, dispersed in segment 4 and the right hepatic lobe (Fig. 2).

During the surgical procedure, a sizable mass was identified 
in the head and neck regions of the pancreas under general 
anesthesia. Total pancreatectomy with splenectomy and right 
hemihepatectomy was performed. An intraoperative radiofre-
quency ablation of segment 4 was also performed. The surgery 
lasted for 10 hours and 46 minutes, with an estimated blood 
loss of 2,300 mL.

Postoperative histopathological evaluation confirmed the di-
agnosis of SPN (Fig. 3). Total pancreatectomy, duodenectomy, 
cholecystectomy, and splenectomy were performed. The main 
finding was the presence of a well-demarcated, encapsulated, 
multilobulated, friable mass measuring 10.0 cm × 7.5 cm × 
5.5 cm in the pancreatic head. The mass suggested a SPN. The 
tumor extended into the peripancreatic soft tissue, duodenum, 
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Fig. 1. Computed tomography findings of pancreatic tumor and liver metastases. (A, B) A 9.2-cm mass is observed in the head/neck of the pancreas, 
suggestive of a solid pseudopapillary neoplasm (indicated by a white asterisk). (C, D) This mass shows a direct invasion into superior mesenteric and 
proximal main portal veins (highlighted by a yellow arrow). A 6.5-cm lesion is seen in segment 5 (S5), a 2-cm lesion in S4, and at least 15 other smaller 
lesions scattered throughout the liver. Additionally, multiple lymph nodes up to 1.3 cm in the left para-aortic region are noted as possibly metastatic.
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Fig. 2. Magnetic resonance imaging findings 
of pancreatic tumor and liver metastases. 
(A) Multiple metastases are observed, with 
sizes up to 7 cm, scattered in segment 
4 (S4) and the right hepatic lobe. These 
metastases present with or without internal 
hemorrhaging. (B) A 9 cm lobulated, soft 
tissue-enhancing mass with signif icant 
internal hemorrhagic necrosis is seen in the 
head/neck portion of the pancreas.
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and portal veins. Lymphovascular invasion was present. How-
ever, no perineural invasion was observed. Resected margins 
of the duodenum, common bile duct, retroperitoneum, portal 
vein, and circumferential margins were free of the tumor. 
Lymph nodes were also free from tumor involvement. Chronic 
pancreatitis with parenchymal atrophy and fibrosis were asso-
ciated findings. Immunohistochemical staining showed nucle-
ar expression of β-catenin and positive staining for the proges-
terone receptor in tumor cells, with a Ki67 labeling index < 1%.

Right hepatectomy revealed a metastatic SPN of the pancre-
as. Multiple, well-defined, multilobulated, and friable masses 
were identified in various liver segments, with the largest mea-
suring 7.5 cm × 4.5 cm × 4.0 cm. All lesions were tumor-free 
at resection margins except for one lesion in segment 6 that 
abutted the resection margin. Multiple portal vein thrombi 

were observed. Immunohistochemical staining was consistent 
with pancreatic tumor findings, showing nuclear expression of 
β-catenin and positive staining for the progesterone receptor in 
tumor cells, with a Ki67 labeling index < 1%.

Postoperatively, the patient experienced moderate ascites, as 
evident on follow-up CT, and systemic edema. Both conditions 
were effectively managed using diuretics. The patient com-
menced oral intake on the second postoperative day. Sutures 
were removed on postoperative day 10. Antibiotics were con-
tinued until day 8. No blood transfusions were required. The 
patient was discharged in a stable condition. Two years post-
operatively, the patient continues to show no signs of compli-
cations, recurrence, or metastasis. She remains asymptomatic. 
The patient is under periodic surveillance in both surgery and 
endocrinology departments.
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Fig. 3. Specimen and pathology of pancreatic mass and liver metastases. Macroscopic and microscopic features of pancreatic and liver masses. (A) Total 
pancreatectomy specimen shows a 10.0 × 7.5 × 5.5 cm-sized, encapsulated, multilobulated, brownish friable mass with extensive hemorrhage and 
necrosis. (B) Viable tumor cells are located at the periphery of the tumor, with an infiltrative growth margin in the pancreatic parenchyma (H&E, 10×). (C, D) 
The tumor shows pseudopapillary structures or solid patterns composed of relatively uniform round cells with eosinophilic cytoplasm (H&E, 200× and 
400×). (E) Serially cut surface of the right hepatectomy specimen shows seven red-brownish friable masses with hemorrhage and necrosis or without. 
(F) In low-power fields, multiple small metastatic masses are noted (indicated by a black arrow) (H&E, 7×). (G) In high-power fields, metastatic tumors 
comprise similar tumor cells as pancreatic solid pseudopapillary tumors (H&E, 200×). (H) Immunohistochemical staining for β-catenin shows aberrant 
nuclear expression in the pancreas and liver tumors (β-catenin, 400×).
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DISCUSSION

SPN of the pancreas has historically been considered a rare 
disease. However, a significant increase has been noted in both 
reported and research cases over the past few decades. This 
increase can be attributed to advancements in imaging tech-
niques, early detection capabilities provided by modern tech-
nology, and heightened awareness among clinicians [7,8]. As a 
result, there is a surge of research focusing on the prevalence, 
genetic associations, malignancy risk factors, and recurrence 
risk factors of SPN [9,10].

Unlike other pancreatic cystic lesions such as serous cystic 
neoplasms or intraductal papillary mucinous neoplasms, SPNs 
typically exhibit a low degree of malignancy [3,6]. They are 
characterized by minimal local infiltration and favorable out-
comes after surgical resections [3]. However, certain features 
may indicate a higher risk of aggressive behavior and metasta-
sis in SPN [11]. These factors include male sex, tumor size, lo-
cation, R1 resection margin, lymphovascular invasion, capsule 
invasion, and positive lymph nodes. In this case, the metastatic 
spread could be attributed to the presence of lymphovascular 
invasion and extension of the tumor to the peripancreatic soft 
tissue, duodenum, and portal vein. These factors may facilitate 
dissemination of tumor cells into the liver. Additionally, mul-
tiple portal vein thrombi might have provided a conduit for 
metastatic spread, explaining the involvement of the liver.

SPN can metastasize to various organs [12,13], among which 
liver metastasis is most likely. There have been case reports of 
massive or difficult-to-treat liver metastasis [7,14,15]. However, 
clear treatment guidelines need to be established. Studies have 
reported treatments of liver metastases using chemotherapy, 
transcatheter arterial chemoembolization, radiofrequency ab-
lation, and liver transplantation in cases where resection is not 
possible [7,15,16]. In this case, we decided to perform a right 
hemihepatectomy to address extensive multiple liver metasta-
ses and intraoperative radiofrequency ablation for the residual 
lesion in segment 4. Intraoperative radiofrequency ablation was 
performed successfully without complications. Two years of 
outpatient follow-up did not detect any recurrent lesions in the 
left lobe. These findings suggest that intraoperative radiother-
apy is a viable approach for treating liver metastases in cases of 
SPN.

SPNs are notably characterized by somatic mutations in the 
CTNNB1 gene, specifically in exon 3. These mutations lead to 
hotspot alterations that can stabilize the β-catenin protein and 
result in abnormal accumulation and nuclear localization [17]. 
The nuclear β-catenin is a critical factor in the WNT signaling 
pathway, which regulates developmental processes and stem 
cell behavior under normal conditions. However, disruption 
of this pathway contributes to uncontrolled cell proliferation 
and tumorigenesis [18]. In SPN, CTNNB1  mutations cause 
constitutive activation of the WNT pathway. This activation 
increases the transcription of downstream target genes such as 

LEF1 and AXIN2 known to promote cell growth and survival. 
CTNNB1 mutations play a significant role in SPNs because 
they drive the pathogenesis of tumors by aberrantly activating 
the WNT signaling pathway. Reinforcing this perspective, Sele-
nica et al. [17] have further confirmed that SPNs possess simple 
genomes that are uniformly driven by specific CTNNB1 exon 3 
mutations, consistently activating WNT signaling. Their find-
ings underscore the potential of future therapeutic strategies 
that can directly target β-catenin, offering promising avenues 
for treating this disease.

In conclusion, this patient underwent extensive surgical 
procedures, including total pancreatectomy, right hepatec-
tomy, and splenectomy for SPN, followed by intraoperative 
radiofrequency ablation for residual lesions. No recurrence was 
observed during the follow-up period. Future medications di-
rectly targeting β-catenin could also offer potential therapeutic 
benefits for this condition.
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