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ABSTRACT

Background: Solid pseudopapillary neoplasm of pancreas is a rare tumor, predominantly
affecting young women, usually with a favorable prognosis. 
Methods: We present a retrospective observational case-series study of eight patients 
diagnosed and treated in a dedicated hepatobiliary and pancreatic unit, describing the 
clinicopathological and immunohistochemical features. 
Results: seven patients were female, with a mean age of 31 years; the most frequently 
performed procedure was distal pancreatectomy in six cases. The lesions were well defined,
with solid or mixed aspects, with 57,6 mm average size. Average follow-up is 88 months
without disease recurrence or mortality records during that period. 
Conclusion: Given the rarity of these neoplasms, its orientation should be made only in referral
centers, with multidisciplinary teams committed to pancreatic pathology.
Key words: solid pseudopapillary, pancreas neoplasm, pancreatectomy, progesterone
receptors

INTRODUCTIONINTRODUCTION

Solid pseudopapillary neoplasm of pancreas (SPNP) is a rare tumor, with low
aggressive behavior, corresponding to 0,3 to 2,7% of all pancreatic tumors (1-3).
Ninety per cent of the patients are female, between the second and fourth
decade of life (1,4,5).

These tumors arise as solid mass that suffers degeneration by vascularization
alterations assuming the characteristic pseudopapillary pattern and cystic
spaces (6). Given the different macroscopic aspect, that can present as a solid,
cystic or with both components (4), this entity was known under different
names as papillary epithelial neoplasm, papillary cystic neoplasm, solid and 
papillary epithelial neoplasm, solid and cystic acinar cell tumor, papillary cystic
epithelial neoplasm, solid and cystic tumor, solid and papillary neoplasm, low
grade papillary neoplasm, and Frantz’s tumor (1,3,7,8). Despite some previous
reports of SPNP, its recognition as a distinct entity was described by Franz in
1959 (9). It was not until 1996 that the World Health Organization (WHO)
defined this entity as SPNP (10).

There has been an increase in incidence of this entity in the last two decades,Copyright © Celsius Publishing House
www.sgo-iasgo.com

Surg. Gastroenterol. Oncol. 2019;25(1):30-36 DOI: 10.21614/sgo-25-1-30

1General Surgery Department, Hospital São João, Porto, Portugal
2Department of Anatomic Pathology, Hospital São João, Porto, Portugal



Solid Pseudopapillary Neoplasm of the Pancreas: Experience of a Tertiary Hospital

most likely due to an increased diagnostic yield, with
the use of more sophisticated image methods, than a
real incidence increase (5). As a result, more SPNP were
diagnosed in asymptomatic patients, and the tumor
size tended to be smaller (5).

Despite the significant size this type of tumor can
exhibit, it is frequently asymptomatic but may present
with abdominal pain or palpable mass (5). Due to its
rarity and uncommon clinical presentation, this entity
offers a diagnostic and therapeutic challenge.

This article describes eight cases of SPNP treated in
a specialized hepatobiliary and pancreatic unit between
2006 and 2016.

METHODSMETHODS

A retrospective observational case-series study was
conducted with patients having histologically confirmed
SPNP, submitted to surgical treatment between 2006
and 2016. Data were collected retrospectively by
reviewing the clinical file for clinical presentation, 
imaging exams, surgical procedure, histologic examina-
tion and immunohistochemistry analysis. Postoperative

complications were also reviewed and categorized
according to Clavien classification (11).

RESULTSRESULTS

Eight patients with the diagnosis of SPNP, submitted
to pancreatic resection, were identified in the study
period. Seven were female, with a mean age of 31 years
(minimum 16; maximum 42).

The tumors were located in the tail in four patients,
in the body in two cases and in the head of pancreas in
the other two cases. None of the patients had distant
metastasis at time of diagnosis. In preoperative study,
computed tomography (CT) scan was performed in
seven patients (figs. 1, 2) and magnetic resonance
image (MRI) in one (fig. 3). A heterogeneous lesion in
imaging study was present in five cases and in the other
three appeared as a solid lesion. These three solid
lesions were the smallest ones with size under 25 mm.

Endoscopic ultra-sound guided fine needle biopsy
(EUS-FNB) was performed in five cases with uncertain
diagnosis (fig. 4), with diagnosis of SPNP in three, an
inconclusive result in one and the other case was an
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Figure 1 - CT scanning showing a SPNP 
(arrow indicating cystic component)

Figure 2 - Non-enhanced CT scanning showing a SPNP 
(arrow indicating calcifications)

Figure 3 - MR scanning (T2) showing a SPNP 
(arrow indicating cystic component)

Figure 4 - EUS image of a heterogeneous SPNP (yellow arrow 
indicating the solid component, blue arrow indicating cystic component)
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erroneous result of gastro intestinal stromal tumor
(GIST). Surgical indications were GIST, solid mass 
suspect of malignancy in three cases and four SPNP.

Distal pancreatectomy (DP) was performed in six
cases, with spleen preservation in one. In two patients,
with the lesion located in the head of pancreas, a 
pancreatoduodenectomy (PD) was performed (table 1).
In three pancreatosplenectomies and one spleen pre-
serving distal pancreatectomy a laparoscopic approach
was used.

One patient developed a pancreatic fistula grade B
according to the ISGPF classification (12), correspon-
ding to grade II complication, according to the Clavien 

classification. There were no other complications or
mortality.

Macroscopically, all lesions were well defined, 
with solid or mixed aspect, with 57,6 mm average
dimension (minimum 18; maximum 140). Average
lymph node harvested was 5 (minimum 0; maximum
13). Pathologic report revealed two cases with 
peripancreatic fat invasion, one case with vascular,
lymphatic and perineural invasion and one with 
peripancreatic fat, vascular and perineural invasion
(table 2). Immunohistochemistry study was conducted
in all cases and is depicted in table 3 (figs. 5-8).

Average follow up is 88 months (minimum 32; 
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Case Size (mm) Vascular invasion Perineural invasion Peripancreatic fat invasion
1 25 - - -

2 18 - - -

3 45 - - +

4 80 - - -

5 140 + + +

6 18 - + +

7 95 + + -

8 40 - - -

Table 2 - Histologic invasion results

Case CD56 CD10 Progesterone Vimentin Alpha-1-antitrypsin Estrogen Synaptophysin Chromogranin
1 + + + + + - + -

2 + + + N/A N/A N/A + -

3 + + + N/A + - - -

4 + + + + N/A - + N/A

5 + + + + + N/A + -

6 + + + N/A N/A N/A + -

7 + + + + N/A N/A + -

8 + + + N/A N/A N/A + -

Table 3 - Immunohistochemistry results

Case Gender Age (years) Location Size (mm) Procedure Laparoscopic
1 f 34 Head 25 Pancreatoduodenectomy No

2 f 42 Body 18 Pancreatosplenectomy No

3 f 20 Tail 45 Spleen-preserving pancreatectomy Yes

4 f 16 Tail 80 Pancreatosplenectomy Yes

5 m 33 Tail 140 Pancreatosplenectomy No

6 f 36 Head 18 Pancreatoduodenectomy No

7 f 24 Body 95 Pancreatosplenectomy Yes

8 f 41 Tail 40 Pancreatosplenectomy Yes

Table 1 - Patients’ characteristics
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maximum 158) without any evidence of recurrence or
death during this period.

DISCUSSIONDISCUSSION

SPNP are rare pancreatic tumors presenting mainly
in young women. In our study, seven of eight patients
were female, with an average age of 31 years, in 
accordance with the literature, despite case reports of
ages between 2 and 85 years (13). According to
Limaiem et al. male patients tend to be older than
female patients (14) with our male patient older than
the average female age.

Most patients mention unspecific symptoms, while
the rest are asymptomatic and accidentally diagnosed

(15,16). Abdominal pain or painless palpable abdominal
mass is the commonest presentation, as occurred in
our series. These tumors are usually incidental findings
in radiologic exams performed by other reasons or 
during the study of unspecific abdominal symptoms
(13). Most symptoms described in the literature as pain,
nausea, vomits, early satiety are related to the mass
effect. Less frequently, patients present with jaundice
or hemoperitoneum by compression of the bile duct or
tumor rupture, respectively (13).

This neoplasia can occur in any location within the
pancreas, but more frequently occurs in the distal 
pancreas (5,17). In our patients, four were located in
the tail, two in the body and two in the head of the 
pancreas.

Figure 5 - Solid nests of poorly cohesive cells surrounding blood
vessels, resulting in a pseudopapillary architecture and stromal

hyalinization (H&E, x100)

Figure 6 - Tumor cells have moderate amount of eosinophilic 
cytoplasm and relatively uniform bland nuclei, inconspicuous
nucleoli and characteristic longitudinal grooves (H&E, x400)

Figure 7 - Immunohistochemistry showing staining for CD56 
(X 200)

Figure 8 - Immunohistochemistry showing staining for CD10 
(X 200)
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The usual aspect of this entity is a solid tumor with
a cystic component, determined by its size. Smaller
tumors usually presents as solid but less circumscribed
while larger ones presents with a fibrous pseudo-
capsule, friable areas, cystic degeneration and hemor-
rhage (1,4,18). Calcification can be observed and the
majority is located in the lesion’s periphery or solid
areas of the lesion (4,19). Cystic degeneration can be
exuberant and simulate a pseudocyst (6,13).

Pancreatic neuroendocrine tumors (PNET) can
mimic SPNP, particularly when they are cystic or when
SPNP are predominantly solid (20). The differential
diagnosis of SPNP should also include pancreato-
blastoma and acinar cells carcinoma (13,15).

Fine needle biopsy (FNB) should be very well 
considered once there are reported cases of seeding
along the needle track (21). A pancreatic mass with
both solid and cystic components, in young patients,
should evoke the diagnosis (22). On the other hand,
the radiologic aspect of these tumors can reproduce
any pancreatic tumor with areas of necrosis, usually
seen in large PNET. In this setting, FNB is useful in
the diagnosis with therapeutic implications and has
complication rate as low as 1% to 2% (23,24). FNB
was performed in five cases with one erroneous
diagnosis of GIST and one inconclusive diagnosis.
According to Lubezky et al. the sensitivity of this 
procedure is 90.9% (5). FNB should only be 
performed if there is considerable doubt in the 
diagnostic and if the histologic result alters the 
therapeutic decision.

Surgical treatment consists in complete excision
but parenchyma-sparing procedures are the gold
standard. Depending on the location and proximity
to Wirsung duct, the recommended procedure can
be enucleation, DP, central pancreatectomy or PD. In
our series, distal pancreatectomy was the most 
common procedure with six cases, with two PD 
performed. Lymph node dissection is not justifiable
(15) since lymph node metastasis rate is lower than
0,6% (1,25,26). In a recent article, Jutric et al 
reviewing 340 patients reports an unusual lymph
node metastasis percentage of 12%(17). In our
series, the mean of lymph nodes harvested was five
with no metastasis. This number is inferior to the
optimal cut-points suggested by L. Huang, et al (27)
because only three cases had a pre-operative 
malignant suspicious.

When the tumor is confined to the pancreas, with
complete excision, the cure rate is around 95%
(5,28). There is no evidence of recurrence in our
patients, with a mean follow-up of 88 months. About

10 to 15% of patients develop metastasis (17,26,
29–32), with the liver and peritoneum being the
most frequent locations (5).

There is no literature consensus regarding the
surgical treatment of metastasis. Some authors state
that excision therapy is the best treatment for liver
metastasis (1,5). On the contrary, Jutric et al. reports
that patients with distant metastasis who did not
undergo surgical resection experienced a greater
median survival compared with the ones submitted
to surgical treatment (17). Patients with non-
resectable disease or metastasis can achieve a long-
term survival (17,32) and so the use of other 
treatment modalities, such as arterial chemo-
embolization, radiotherapy or even liver transplant,
should be weighted (26).

A regular follow-up is mandatory because early
diagnosis of a possible local or distant relapse may
be compatible with a significant survival, provided
the best therapeutic alternative is applied.

The cellular origin has not yet been elucidated
(33) and do not resemble any cell type of the adult or
embryological pancreas. Some authors have proposed
an extra-pancreatic origin of this tumor, namely an 
origin in pluripotential cells (34) or primitive ovarian
cells (35-37). Kosmahl et al. suggested that cells from
the primitive gonads might migrate to the developing
pancreas since genital ridges are very close to the 
pancreatic anlage during embryogenesis (38).
Michalova et al. recently proposed that SPNP, primary
signet ring stromal tumor of the testis, solid pseudo-
papillary neoplasm of the ovary, and pancreatic 
analogue solid pseudopapillary neoplasm of the testis
are similar tumors, representing the same entity
occurring in different organs (33).

Some authors advocate the presence of a hormonal
mechanism in the tumorigenesis of these lesions due to
the relative frequency of such tumors in female
patients and the high percentage of progesterone
receptor (PR). In our series, all cases marked positively
for PR, what is slightly above the percentage described
in the literature(26,39). Despite the high frequency of
PR positivity, no in vivo or in vitro study has demon-
strated the dependence of its stimulation in the
growth or survival of these tumors (29).

Numerous immunohistochemical markers were
tested in SPNP. The most frequently found were: 
α1-antitrypsin, vimentin, α1-antichymotrypsin, neuron
specific enolase (NSE), CD56 (NCAM), CD10 and PR (15,
26,30,39,40). In addition to PR, the most frequent
immunohistochemical markers in our series were
CD10, CD 56 (NCAM), vimentin, synaptophysin and
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alpha-1-antitrypsin. Notohara et al. suggest that SPNP
exhibit a unique immunohistochemical expression of
CD56 (NCAM), CD10, and focal expression of other 
neuroendocrine markers (41). The immunohisto-
chemical markers are essential to differentiate SPNP
from other neoplasm as PNET (42).

Prognostic criteria to predict malignant behavior
are not well defined (29). According to the WHO 
classification, SPNP can be a solid pseudopapillary
neoplasia with borderline malignant potential or solid
pseudopapillary carcinoma (SPC). The criteria to 
classify as carcinoma are the presence of vascular, 
perineural or peripancreatic invasion (39,43). Malignant
SPNP occur in around 15% of adult patients (39,43). In
our study, four cases showed at least one criterion to
be classified as carcinoma. According to Lubezky et al.
the presence of malignant features is not associated
with tumor size, but size is the most significant clinical
feature associated with metastatic disease and lower
disease-free survival (5). Size is also a prognostic 
factor to relapse, with some authors indicating a
threshold of 50 mm (44) or 80 mm (25). In three cases,
the tumors were larger than 80 mm and three of 
our four patients with vascular, perineural or peri-
pancreatic invasion had tumor size larger than 45 mm.

Despite the possibility of invasion and distant
metastasis, given its indolent behavior, this tumor is
considered to be of low malignant potential (13).

Lee et al. suggests that there are some radiologic
features such as pancreatic duct dilation and vessel
encasement, either with or without metastasis, that
allow differentiation benign SPN from SPC and this
implies a more aggressive surgical approach and an
intensive follow-up (45).

CONCLUSIONCONCLUSION

SPNP predominantly affects young women and
usually exhibits an indolent behavior. Resection is the
only effective treatment and accountable for the good
prognosis associated with this type of lesions. Given
the morbidity and mortality associated with 
pancreatic surgery, the orientation of these patients
should be made only in referral centers, with multi-
disciplinary teams committed to pancreatic pathology,
as the treatment facility emerges as one of the few
significant predictors of survival in this disease.

The definition of malignancy criteria is funda-
mental to determine the follow-up and prognosis of
these patients.

Despite SPNP usually being large and “ugly” 

pancreatic lesions, they are usually ressectable and
have a very good prognosis.

The authors declare that there are no conflicts of
interests.
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