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Background: Solid pseudopapillary neoplasm (SPN) of the pancreas is a rare, low-grade malignant epithelial tumor that may
originate from embryonic multipotent stem cells. The prevalence of metastatic SPN is approximately 9% to 15%, most commonly in
the liver and peritoneum. Delayed ovarian metastasis during pregnancy is exceedingly rare, pregnancy may promote the progression
and pose a life-threatening risk.

Case Presentation: A 38-year-old female with an early intrauterine pregnancy was found to have a large mass in the right ovary.
Following pregnancy termination and surgical resection, initial pathological assessment indicated a sex cord-stromal tumor, specifi-
cally a luteinized Sertoli-Leydig cell tumor. Upon reviewing her medical history, it was noted that a pancreatic tumor resection
performed ten years prior. Further immunohistochemical analysis demonstrated diffuse nuclear and cytoplasmic expression of [3-
catenin, along with positivity for LEF-1, CD10, and TFE-3. Based on these findings, the final diagnosis was revised to pancreatic SPN
with delayed ovarian metastasis. The patient showed no evidence of disease recurrence during the 2-year follow-up after treatment.
Conclusion: This is a rare case of ovarian metastatic pancreatic SPN that occurred during pregnancy ten years after the initial
diagnosis. Our findings underscore the diagnostic challenge in distinguishing metastatic lesions from primary ovarian tumors and
highlight the clinical importance of excluding high-grade transformation during pathological assessment.
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Background
Solid pseudopapillary neoplasm (SPN) of the pancreas is a rare tumor composed of epithelioid cells with weak
intercellular adhesion, forming solid and pseudopapillary structures without definitive pancreatic epithelial differentia-
tion. SPN predominantly affects females, particularly adolescent girls and women of reproductive age.! While most SPNs
demonstrate low-grade malignant behavior and favorable prognosis, up to 20% of cases may develop local recurrence or
distant metastasis after complete surgical resection.” The liver and peritoneum are the most common sites of metastasis,
whereas lymph node involvement is rare. Although tumor size and invasive growth pattern have been linked to
recurrence and metastatic potential, these features alone are not reliable predictors of postoperative outcome.’
Molecular studies have demonstrated that the majority of SPNs harbor point mutations in exon 3 of the CTNNBI
gene, which encodes B-catenin, leading to nuclear accumulation of B-catenin and subsequent expression of LEF-1.°
The female predominance and age distribution suggest a possible role for hormonal factors in the pathogenesis of
SPN, though a clear association with endocrine dysfunction has not been established. Notably, progesterone receptor
expression is reported in 80-100% of SPNs, which may promote tumor cell proliferation and could explain the
accelerated growth occasionally observed in young women during pregnancy.® In pregnant patients, lesion size progres-
sively increases over time, posing increased risks for multiorgan resection, tumor rupture with hemorrhage, and
malignant transformation. This study reports a case of delayed ovarian metastasis from pancreatic SPN diagnosed during
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pregnancy and aims to investigate its clinical manifestations, pathological diagnosis, differential diagnosis, and treatment
strategies. Furthermore, the systematic review of previously reported cases was conducted to enhance understanding of
this entity and reduce misdiagnosis.

Case Presentation

Clinical Summary

A 38-year-old female (G3 P1001) was admitted to our hospital with a three-month history of perceived lower abdominal
distension and two months of amenorrhea. The patient had a normal menstrual cycle and no significant family history.
Ultrasonography examination confirmed an intrauterine pregnancy and revealed an enlarged right ovary with cystic
lesion, along with the presence of pelvic and abdominal effusion, raising suspicion for an ovarian tumor. Given the
patient’s request for pregnancy termination, further radiological evaluation was performed. Abdominal computed
tomography (CT) scan revealed a well-defined, complex cystic-solid mass in the right mid-to-lower abdomen. The
lesion was multilocular, with enhancement of the cyst wall and solid components following contrast administration
(Figure 1). A feeding artery originating from the anterior wall of the right abdominal aorta was also identified. These
imaging features were highly suggestive of an ovary malignant tumor. Laboratory testing revealed an elevated carbohy-
drate antigen 125 (CA125) level of 413.80U/mL (normal range: <35.00U/mL). Subsequently, the patient underwent
surgical resection of the ovarian mass. Intraoperatively, the right ovary was markedly enlarged, measuring approximately
15.0%15.0*12.0 cm. Multiple nodules were observed on the mucosal surface of the lower rectum and within the
rectouterine pouch. No abnormal nodules were identified in the left adnexa, omentum, pelvic peritoneum, or hepatic
capsule. Furthermore, no enlarged lymph nodes were identified on either side of the abdominal aorta. The procedure
lasted approximately three hours, with stable anesthesia maintained throughout, and an estimated intraoperative blood
loss of 300 mL.

Pathologic Findings

The resected tumor was well-circumscribed with a smooth external surface and exhibited a mixed cystic and solid components.
Old coagulated blood-like material was present within the cystic cavity (Figure 2A). Histologically, the tumor was composed of
complex architectural patterns separated by fibrous septa and branching vasculature. These patterns included cystic regions, solid
components, pseudopapillary structures, and foci of hemorrhagic necrotic (Figure 2B and C). The pseudopapillary regions were
lined by tumor cells with mucinous, clear cytoplasm (Figure 2D). The tumor cells displayed round nuclei, moderately

Figure | The abdominal computed tomography scan revealed a well-defined mass in the right adnexal region with a cystic component. The arterial blood supply to the mass
originated from the right anterior aspect of the abdominal aorta ((A and B); blue arrows indicate the mass).
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Figure 2 The histologic findings of the resected ovarian tumor. Macroscopically, the tumor exhibited a cystic-solid architecture, with evidence of prior hemorrhage
observed within the cystic cavity (A). Hematoxylin and eosin (HE) staining showed microcystic structures, and the tumor cell nests were surrounded by distinct fibrous
septa ((B and C), 40x). The tumor cells were polygonal, with uniform round nuclei and moderate amount of lightly eosinophilic cytoplasm ((D), 100x). Eosinophilic hyaline
globules were prominently visible ((E), 100x). Additionally, cholesterol crystals were identified ((F), 100x).

eosinophilic cytoplasm, inconspicuous nucleoli, and rare mitotic figures. Extracellular eosinophilic hyaline globules were
observed (Figure 2E). Abundant cholesterol crystals were also present (Figure 2F). The histopathological features of the nodules
from the lower rectum mucosa and the rectouterine pouch were identical to those of the ovarian tumor. The immunohistochem-
ical analysis revealed the tumors were negative for CKpan (Figure 3A), EMA, Inhibin-o (Figure 3B), CD99, WT1, ER, and
Pax8. Positive staining was observed for CD56 (Figure 3C), PR, and Calretinin. The Ki-67 proliferation index was approxi-
mately 15%. The initial diagnosis was an ovarian sex cord-stromal tumor, specifically the Sertoli-Leydig cell tumor with
luteinized features.

Upon reviewing the patient’s clinical history, it was noted that she had undergone pancreatic tumor resection ten years
prior, although the postoperative pathological diagnosis was not available. To evaluate the possibility of ovarian
metastasis from a pancreatic neoplasm, additional immunohistochemical analysis was performed. The tumor cells
showed positive nuclear and cytoplasmic B-catenin expression (Figure 3D). Positivity was also observed for LEF-1,
CD10, TFE-3, and Rb-1 (Figure 3E-H). In contrast, E-cadherin and p16 were negative, and p53 staining was hetero-
geneous (Figure 31).
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Figure 3 Representative immunohistochemical findings in the ovarian tumor (original magnification, 200x). The tumor cells completely lack expression of CKpan (A) and
Inhibin-a (B). CD56 is expressed on the cell membrane of tumor cells (C). B-catenin staining demonstrates positive immunoreactivity in both the nucleus and cytoplasm (D).
LEF-1 shows nuclear positivity (E). Tumor cells exhibit positive immunoreactivity for CD10 (F), TFE-3 (G), and Rb-I (H), while p53 staining displays variable intensity (1).

Diagnostic Assessment

Based on comprehensive clinicopathological evaluation, including the characteristic immunohistochemical profile of lost
E-cad expression and nuclear/cytoplasmic B-catenin positivity, the final diagnosis was revised to SPN of the pancreas with
delayed ovarian metastasis. Cytological examination of the peritoneal lavage fluid revealed no evidence of tumor cells.

Postoperative Course and Follow-Up
The patient recovered well postoperatively and did not undergo adjuvant therapy. During the 2-year follow-up period, she
remained in good health with no evidence of tumor recurrence or metastasis.
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Discussion

Based on a comprehensive assessment of clinical history, histopathological features, and immunohistochemical findings,
the present case was definitively diagnosed as an ovarian metastasis from a pancreatic SPN. The clinical significance lies
in the rarity of documented instances of delayed ovarian metastasis occurring 10 years after the initial diagnosis of
pancreatic SPN. To the best of our knowledge, such cases identified during pregnancy are even rarer. A key diagnostic
challenge is the accurate differentiation between metastatic lesions and primary ovarian tumors.

SPN of the pancreas is a rare, low-grade malignant tumor, accounting for 1% to 3% of all pancreatic exocrine
neoplasms.” It can occur at any age but is predominantly observed in adolescent and young adult females, with a male-to-
female ratio of approximately 1:10.° Although SPN can arise in any region of the pancreas, it most frequently arises in
the pancreatic tail.” Clinical manifestations range from asymptomatic presentation to mild upper abdominal discomfort,
such as nausea and vomiting, which may result from gastrointestinal compression by the tumor. Imaging plays an
indispensable role in the early detection and diagnosis of SPN.® In addition, cases of SPN arising in extra-pancreatic
sites, including the ovary, testis, and retroperitoneum have also been reported,” with ectopic pancreatic tissue occasion-
ally documented in such instances. It has been hypothesized that these tumors may originate from primordial germinal
ridge cells or ectopic ovarian precursor cells in the pancreas during early embryonic development.'®

Histologically, SPN exhibits diverse architectural patterns, including cystic, solid, and pseudopapillary components in
varying proportions. Tumor cells adjacent to cystic areas exhibited a trabecular or acinar arrangement, while those within
solid areas display patchy to diffuse growth. The cells are relatively uniform in size, with round to oval nuclei, abundant
eosinophilic cytoplasm, and inconspicuous nucleoli. Mitotic figures are rare. Delicate fibrovascular septa surround and separate
tumor clusters, supporting the formation of characteristic pseudopapillary structures, which represent a key diagnostic morpho-
logical feature.!' Immunohistochemically, tumors cells typically expression vimentin, CD10, and CD56. Aberrant nuclear and
cytoplasmic -catenin staining is frequently observed, along with nuclear positivity for LEF-1, which serves as a useful adjunct in
diagnosis.'* Recent studies also highlight nuclear TFE-3 expression as a distinct immunophenotypic marker in SPN."* The
combined use of B-catenin, CD10, and TFE-3 thus serve as valuable immunohistochemical panel for diagnosing SPN. Notably,
fluorescence in situ hybridization (FISH) analysis revealed no evidence of chromosomal translocation.'*

Given the extreme rarity of metastatic pancreatic SPN to the ovary, accurate differentiation from primary ovarian
tumors is essential, including Sertoli-Leydig cell tumors, granulosa cell tumors, and steroid cell tumors. Sertoli-Leydig
cell tumors typically lack pseudopapillary features and are immunoreactive for Inhibin-a, CD56, and Calretinin. In the
present case, although tumor cells expressed CD56 and calretinin, it was completely negative for Inhibin-a. Ovarian
neuroendocrine tumor also enter the differential diagnosis; however, the tumor cells in this case lacked characteristic
neuroendocrine features such as “salt-and-pepper” chromatin. Combined with nuclear B-catenin expression and the
absence of neuroendocrine markers including CgA and Syn, a neuroendocrine tumor was confidently excluded.
Furthermore, the uniform morphology, absence of significant atypia or pleomorphism, and negative immunohistochem-
ical staining for epithelial markers effectively ruled out a malignant epithelial neoplasm.

Primary ovarian SPN, which exhibits histological and immunohistochemical features similarly to pancreatic SPN,
represents another significant differential diagnosis. This entity is exceedingly rare and can only be diagnosed after
excluding metastatic pancreatic SPN. Extra-pancreatic SPN may also occur in sites such as the testis, reproductive tract,
retroperitoneum, and mesocolon, with or without associated ectopic pancreatic tissue.'® In the present case, a diagnosis of
metastatic SPN was established based on the following findings: (1) a history of pancreatic tumor resection 10 years
prior, despite unavailable pathological records; (2) identification of multiple metastatic lesions in the lower rectum and
rectouterine pouch during surgery; (3) most importantly, thorough histological sampling revealed no ectopic pancreatic
tissue within or adjacent to the ovarian lesion, effectively excluding primary ovarian SPN.

The unique aspect of this case is the presentation of delayed ovarian metastasis during pregnancy, occurring 10 years after
radical resection of the primary pancreatic tumor. SPNs are considered hormone-sensitive tumors, frequently expression of
PR. Their predilection for young women, together with reports suggesting that elevated serum progesterone may promote
tumor progression, supports a potential role for PR-mediated signaling in regulating tumor growth.'® A literature review
identified only three reported cases of metastatic SPN occurring during pregnancy, including the present case'”>'® (Table 1).
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Table | Clinical Analysis of 3 Cases of Pancreatic SPN Metastasis During Pregnancy

Case No. Age (y) Gestational Primary Tumor Primary Tumor Metastatic Site Treatment Child birth
Weeks Location Size (mm)
17 23 24 Tail 18 Lung, Liver Surgical resection, Chemotherapy Caesarean section
2'8 36 22 Tail Unavailable Liver Surgical resection, Chemotherapy Caesarean section
3 (our case 38 8 Tail Unavailable Ovarian Surgical resection Postoperative pregnancy termination

One reported pulmonary and hepatic metastases 8 years after pancreatic tumor resection, and another presented with hepatic
metastasis at initial diagnosis.

Recent studies have described an aggressive SPN characterized by diffuse tumor cell proliferation, extensive
apoptosis, and elevated mitotic activity. According to the fifth edition of World Health Organization (WHO) classification
of digestive system tumors, this rare subtype is designated as “SPN with foci of high-grade malignant transformation”."
Honda et al further characterized this variant pathologically and molecularly, noting that high-grade SPNs exhibit more
aggressive behavior and distinct genetic alterations compared to conventional SPN.?° Necrosis and high-grade nuclear
atypia are recognized as key indicators of aggressive malignancy. In our case, thorough histopathological evaluation
revealed only mild nuclear pleomorphism, rare mitotic figures, and no evidence of necrosis. Immunohistochemically, the
tumor revealed focal weak positivity for pl6, intact Rb-1 expression, and wild-type p53 staining pattern. Collectively,
these findings support the absence of high-grade malignant transformation.

Surgical resection remains the mainstay of treatment, with the primary goal of achieve complete tumor removal while
preserving functional pancreatic parenchyma.?' In cases with evidence of invasive growth, concurrent peripancreatic
lymph node dissection is recommended.** The management of SPN during pregnancy presents particular challenges due
to the absence of clear treatment guidelines, especially regarding the optimal timing of surgery.”® Decisions regarding
surgical intervention during pregnancy or deferral until postpartum should therefore be individualized, based on multi-
disciplinary discussion and tailored to the patient’s specific clinical scenario. Recent studies also suggest that endocrine
therapy may offer potential benefit in patients whose tumors express sex hormone receptors.”*

Conclusion

Pancreatic SPN is a low-grade malignant tumor that predominantly affects young females and carries a risk of recurrence
and metastasis. Its clinical manifestations are nonspecific, frequently resulting in misdiagnosis as benign lesions. To the
best of our knowledge, based on a comprehensive review of the current literature, this represents the first reported case of
delayed ovarian metastasis occurring during pregnancy many years after surgical resection of the primary tumor.
Thorough pathological examination is essential for establishing an accurate diagnosis and guiding subsequent treatment
strategies. Surgical resection remains the treatment of choice for SPN, whereas alternative therapeutic approaches require
further investigation and clinical validation.
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