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Female, 49-year-old
Solid pseudopapillary neoplasm
Jaundice and right upper abdominal pain

Pathology e Surgery

Rare disease

Solid pseudopapillary neoplasm (SPN) accounts for 1.0% to 2.0% of all pancreatic neoplasms. SPN generally
has good prognosis after surgery; however, 10% to 15% of patients have local recurrence or distant metasta-
sis. There have been a few reports of successful surgical resection of isolated recurrent tumors after radical re-
section and sporadic reports of multiple metastasectomies. Herein, we present a case of recurrent SPN treat-
ed by repeated surgeries.

A 49-year-old woman was referred to our hospital with jaundice and right upper abdominal pain. Computed
tomography (CT) scanning revealed a 73x43-mm heterogeneous mass in the pancreatic head. We performed a
pancreatoduodenectomy and diagnosed SPN. The patient was discharged without any complications and was
followed up by CT once every 6 to 12 months. Six years later, a 15x15-mm tumor was detected in Couinaud
segment VI of the liver. A liver biopsy showed a pathological match to the pancreatic tumor. We performed a
partial hepatectomy, and the pathology report confirmed metastatic SPN. At 8 and 10 years after the initial
surgery, the patient underwent further partial hepatectomies for confirmed solitary liver metastases of SPN.
The Ki-67 index increased for each metastasis identified (initial tumor, 1.88%; 6 years, 7.38%; 8 years, 5.53%;
10 years, 11.22%). No further masses were detected, and the patient survived more than 10 years following
surgery.

Despite histological transformation to high-grade malignant disease, repeated aggressive surgical resection led
to long-term survival in our patient with SPN.
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Background

Solid pseudopapillary neoplasm (SPN) of the pancreas is rel-
atively rare, representing only 1.0% to 2.0% of all pancreat-
ic neoplasms. With advances in imaging systems, the num-
ber of diagnosed SPN has been increasing dramatically over
the past decade [1]. Radical surgical resection is the mainstay
of treatment for SPN, for which the estimated 5-year survival
rate is 96.7% [2]. Therefore, pancreatic SPN is widely consid-
ered a benign disease. However, 10% to 15% of cases are re-
portedly aggressive and lead to local invasion and/or metas-
tases, and many cases have synchronous metastasis at the
time of presentation [3,4].

There are a few reports in the literature on the successful sur-
gical resection of asynchronous metastasis of SPN following
initial radical resection [4-6]. Conversely, reports of outcomes
in patients who have required multiple metastasectomies are
sporadic. We present a patient who successfully underwent
3 separate liver resections for SPN following the initial radi-
cal resection.

Case Report

A 49-year-old woman was referred to our Sapporo City Hospital,
a tertiary care hospital, with jaundice for 3 days and right up-
per abdominal pain. The patient had no family history of chron-
ic illness or other disorders. A physical examination revealed
no remarkable findings. Laboratory data showed abnormally
elevated levels of total bilirubin (5.8 mg/dL), aspartate ami-
notransferase (185 U/L), alanine aminotransferase (322 U/L),
alkaline phosphatase (1450 U/L), and y-glutamyltransferase
(1028 U/L). The serum levels of carcinoembryonic antigen
and carbohydrate antigen 19-9 were within the normal rang-
es. Computed tomography (CT) scanning and magnetic reso-
nance imaging revealed a 73x43-mm heterogeneous mass in
the pancreatic head, which led us to strongly suspect SPN in
the pancreas (Figure 1). The patient underwent endoscopic
nasobiliary drainage to lessen jaundice. Examination of a bile
specimen did not reveal any signs of malignancy. We performed
a pancreatoduodenectomy in which an 85x60x50-mm tumor
with negative margins and only capsular infiltration was re-
sected. Gross pathological assessment revealed mainly hem-
orrhage and necrosis.

Microscopically, the diagnosis of SPN was made based on the
morphological features: bleeding and necrotic components were
mixed on the cut surface, and it had a typical pseudopapillary
architecture. The tumor cells showed an increased nuclear cy-
toplasmic ratio and cellularity. The Ki-67 index of the tumor
was 1.88%. Immunohistochemical staining of the same spec-
imen was positive for B-catenin and CD10, which supported
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Figure 1. Comuputed tomography showing a 73x43-mm
heterogeneous mass (thick arrow) in the pancreatic
head.

the diagnosis (Figure 2). There was no lymphovascular or peri-
neural invasion. There patient’s clinical course was unevent-
ful until the day of discharge. We planned to perform a physi-
cal examination, blood test, and CT scan at 6-month intervals
for the first 3 years after surgery, and after that, we planned
to perform them yearly.

Six years after the initial surgery, a routine follow-up CT scan
detected a 15x15-mm well-defined tumor further in the later
stage in Couinaud segment VI of the liver, which was growing
over time. We suspected tumor recurrence and performed a
liver biopsy to differentiate from other tumors. The patholog-
ical 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 SPN.
The patient was discharged home 14 days after surgery with-
out complications. We changed the follow-up plan to perform a
physical examination, blood test, and CT scan every 6 months.
Further metastatic tumors were found in the liver at 98 and
113 months after the initial surgery, for which the patient un-
derwent repeated partial hepatectomies. We found that the
Ki-67 index increased every time metastasis occurred, namely
1.88%, 7.38%, 5.53%, and 11.22%, respectively (Figure 3). The
patient developed no further metastases and was alive at the
time of reporting, which was 14 years following initial surgery.

Discussion

SPN is classified as a low-grade, malignant epithelial tumor
with uncertain cellular differentiation in the 2010 World Health
Organization classification. SPN usually develops in young
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Figure 2. Characteristics of the primary tumor. (A) Macroscopic appearance of solid pseudopapillary tumor of the pancreas, showing
mainly hemorrhage (thin arrow) and necrosis (thick arrow). (B) Image demonstrates an atypical pseudopapillary architecture.
(C) The tumor shows positive staining for B-catenin. (D) The tumor shows positive staining for CD10.

women in the second or third decade of life and is associat-
ed with a good prognosis. However, the 10% to 15% of ag-
gressive cases are associated with a lower survival rate than
nonaggressive cases and have 5-year and 10-year survival
rates of 71.1% and 65.5%, respectively [7]. The factors that
lead to recurrence, metastasis, and unfavorable outcomes in
patients with SPN remain unclear. Some studies suggest that
the following pathological characteristics are associated with
tumor aggression: a solid/diffuse growth pattern with exten-
sive tumor necrosis, a high mitotic rate (>15 mitoses per 50
high-power fields), pancreatic parenchymal invasion, capsu-
lar invasion, extrapancreatic invasion, angioinvasion, nodal
metastasis, and Ki-67 index 4% [8-10]. However, Kim et al
found no significant correlations between angioinvasion, peri-
neural invasion, or moderate nuclear pleomorphism and ma-
lignant tumor behavior, yet they also noted that the absence
of these pathological findings does not exclude aggressive
behavior [11]. Our patient, in whom only capsule infiltration
was found following radical resection, had aggressive dis-
ease with recurrent metastasis. Interestingly, Watanabe et al
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showed that clinically aggressive SPNs have been associated
with advanced patient age and this is more likely to reflect a
period of tumor growth before resection [12]. As mentioned
above, SPN is common in young women, but our patient was
49 years old at first presentation.

The most common sites of metastasis are the liver, regional
lymph nodes, mesentery, omentum, and peritoneum [13]. In the
literature, the mean time to recurrence is 50.5 months, which
highlights the importance of long-term close observation after
operative resection [14], although a consensus on the duration
of follow-up has not been reached. There is no consensus re-
garding chemotherapy and radiotherapy for SPN, but there have
been a few reports about the effectiveness of chemotherapy
and radiotherapy for SPN [15,16]; therefore, these modalities
might be considered as alternative approaches when surgery
is not possible. Surgical resection of metastatic lesions is as-
sociated with prolonged survival [17]. This was evident in our
case, where we observed an uneventful patient survival after
repeated surgical resection for metastatic lesions.
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Figure 3. Changes in Ki-67 labeling index, showing an overall increasing trend. (A) Primary tumor. (B) Specimen resected at second
surgery. (C) Specimen resected at third surgery. (D) Specimen resected at fourth surgery.

A few reports about successful surgical resection for isolated re-
currences of SPN following radical resection exist, but cases in-
volving multiple metastasectomies are rare [18,19]. Interestingly,
in the present case, the intervals between recurrences of me-
tastases were shortened as the Ki-67 index increased. To the
best of our knowledge, this is the first report showing the re-
lationship between the Ki-67 index and recurrences of me-
tastases over time in a patient with SPN. Watanabe et al sug-
gested that SPN can histologically transform from low-grade
to high-grade malignancy [12]. Kim et al noted an association
between an elevated Ki-67 index and development of distant
metastasis [10]. Our findings support the increasing degree
of malignancy with recurrent SPN metastases.
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Conclusions

SPN is widely viewed as a low-grade malignant disease with
favorable prognosis owing to the high success rate of surgi-
cal treatment. However, SPN can histologically transform to
high-grade malignant disease that gives rise to recurrent me-
tastasis. Aggressive surgical resection for repeated recurrent
metastatic SPN can improve long-term survival. Further stud-
ies of SPN focusing on histological transformation are required
to understand this enigmatic disease subtype more clearly.

Declaration of Figures’ Authenticity
All figures submitted have been created by the authors who

confirm that the images are original with no duplication and
have not been previously published in whole or in part.
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