Int J Clin Exp Pathol 2020;13(2):248-253
www.ijcep.com /ISSN:1936-2625/1JCEP0105421

Case Report

Solid pseudopapillary neoplasm (SPN) of the pancreas
presenting with ascites misdiagnosed as pancreatic
tuberculosis: a case report and literature review
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Abstract: Introduction: Solid pseudopapillary neoplasm (SPN) is a rare pancreatic tumor that mainly affects young
women. It is a low-grade malignant neoplasm, with an excellent prognosis after surgical treatment. We report here-
in a case of SPN presenting with ascites that was misdiagnosed as pancreatic tuberculosis (TB). Case report: A
16-year-old female initially presented with a large volume of ascites. Contrast-enhanced ultrasound and computed
tomography found a heterogeneous lesion in the pancreatic body, which had slight contrast enhancement on the
arterial phase. Analysis of ascites showed it was exudative. Endoscopic ultrasound-guided fine-needle aspiration
(EUS-FNA) of the mass only revealed a few blood clots. The diagnosis was highly suggestive of a pancreatic TB.
However, after 6 months of anti-TB therapy, the pancreatic lesion remained essentially unchanged. Subsequently,
magnetic resonance imaging indicated a mixed solid and cystic lesion with a well-defined margin in the pancreatic
body. Further EUS-FNA showed monomorphic neoplastic cells with papillary architecture and immunohistochemical
analysis revealed that the tumor cells were positive for B-catenin, CD10, vimentin, cytokeratin, and synaptophysin.
These findings were consistent with SPN. After distal pancreatectomy with splenectomy, postoperative pathology
and immunohistochemical staining confirmed the diagnosis of SPN. Conclusion: Clinicians should consider the
possibility of SPN for pancreatic heterogeneous masses. Multiple diagnostic imaging modalities and EUS-FNA may
contribute to the preoperative diagnosis of this disease.
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Introduction

Solid pseudopapillary neoplasms (SPNs) of the
pancreas were initially described by Frantz in
1959 [1]. The World Health Organization (WHO)
classified them as solid pseudopapillary tu-
mors (SPTs) in 1996 and named them as SPNs
in 2010 [2]. The WHO classification describes
SPN as a borderline tumor of the exocrine pan-
creas with low-grade malignancy and an overall
excellent prognosis [1]. It is a rare pancreatic
tumor, and accounts for only 1%-2% and 0.17%-
2.7% of pancreatic exocrine tumors and all pan-
creatic tumors, respectively [2, 3]. It occurs pre-
dominantly in young women, with median age
about 25-35 years. The clinical signs are usu-
ally insignificant: patients may complain of sli-
ght, epigastric pain, discomfort, or it may be
asymptomatic and detected incidentally by im-

aging examinations [3-6]. SPN typically pres-
ents as a solitary, well-defined mass, which
can have a purely solid, mixed cystic and solid,
or completely cystic appearance on abdominal
imaging [7]. Because of its rarity and nonspe-
cific characteristics, early and accurate discri-
mination is usually difficult. In this context, we
report a case of SPN initially presenting with
ascites that was misdiagnosed as pancreatic
tuberculosis (TB).

Case report

A 16-year-old previously healthy female pre-
senting with mild abdominal distension for one
week was admitted to our hospital. She had no
history of abdominal pain, vomiting, jaundice,
fever, loss of appetite and weight, no past me-
dical history of TB nor relevant family history.
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Figure 1. Contrast-enhanced computed tomography (CT) revealed a large
volume of ascites (A), and a well-circumscribed mass (black arrow) in the
pancreatic body, which showed mildly contrast enhancement on arterial
phase (B).

On physical examination, an abdominal bulge
was noted. Laboratory investigations showed
no abnormalities excluding serum cancer anti-
gen 125 (CA-125) 292.82 IU/mL (normal range,
0-35 IU/mL), C-reactive protein (CRP) 17.61
mg/L (normal range, 0-5 mg/L). Electrocar-
diogram and chest radiography found no spe-
cific manifestation. Contrast-enhanced com-
puted tomography (CT) of the abdomen show-
ed a large volume of ascites, omental inflam-
mation, thickened peritoneum, multiple enlarg-
ed retroperitoneal and mesenteric lymph no-
des, and a 3.1-cm mass in the body of the pan-
creas. The mass was well-circumscribed, slight
hypodense to normal pancreatic parenchyma,
and showed mild contrast enhancement on the
arterial phase. It was suggestive of pancreatic
neoplasm (Figure 1). Abdominal contrast-en-
hanced ultrasound (CE-US) found a heteroge-
neous, hypoechoic, and slightly enhancing le-
sion at the pancreatic body region. The possi-
ble diagnosis with CE-US included a pancreatic
TB, or a pancreatic tumor (Figure 2). She under-
went abdominal paracentesis and analyses of
ascitic fluid revealed a predominance of mono-
nuclear cells count of 91%, a high protein le-
vel of 50.8 g/L, and a lactate dehydrogenase
(LDH) level of 178.4 U/L. The results of Ziehl-
Neelsen staining, exfoliative cytologic examina-
tion, and ascitic-fluid culture for mycobacterium
tuberculosis were negative. A test for tuberculo-
sis-interferon gamma release assay (TB-IGRA)
was positive. She then underwent endoscopic
ultrasound-guided fine-needle aspiration (EUS-
FNA) of the lesion, revealing a few blood clots.
Based on the imaging findings and the charac-
terization of ascites, the principal provisional
diagnosis of the lesion was pancreatic TB with
tuberculous peritonitis, and a pancreatic tumor
was not excluded. The Department of Infectious
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Diseases was consulted, and
then she received anti-TB me-
dication, including isoniazid,
ethambutol, pyrazinamide and
rifapentine. She was followed
up monthly after discharge.

Ascites gradually decreased
and completely disappeared
after 6 months of anti-TB treat-
ment, but the pancreatic lesi-
on remained roughly unchang-
ed in size. Subsequently, she
underwent a magnetic reso-
nance imaging (MRI) showing a 4x3 cm mixed
solid and cystic lesion with well-defined margin
located in the pancreatic body. The mass was
predominantly hypointense on T1-weighted im-
ages and hyperintense on T2-weighted images.
On contrast-enhanced dynamic MRI, the lesion
showed peripheral and progressive enhance-
ment, but slightly less than the normal pancre-
atic parenchyma (Figure 3). It was suggestive of
solid pseudopapillary neoplasm of the pancre-
as or other tumors. During this hospital course,
she underwent EUS-FNA of the lesion again.
Pathology showed monomorphic neoplastic
cells with papillary architecture. Immunohis-
tochemical analysis indicated that the tumor
cells were positive for 3-catenin, CD10, vimen-
tin, cytokeratin, and synaptophysin (Figure 4).
The patient was diagnosed with a SPN of the
pancreas.

A distal pancreatectomy with splenectomy was
performed under general anesthesia, because
the lesion was closely related to splenic ves-
sels. No evidence of tumor spread was noted
intraoperatively. On gross examination, the tu-
mor located at the pancreatic body measuring
3.5x3%2.5 cm, and the cut section of the tumor
showed a well-circumscribed, capsulated, gray-
white colored, mixed solid and cystic appear-
ance (Figure 5A). On postoperative pathology,
the tumor showed mixed solid and pseudopap-
illary architectures with a predominantly solid
component and intermixed areas of hemor-
rhage. The proximal pancreatic margins and
spleen were negative for tumor (Figure 5B and
5C). Immunohistochemical result: B-catenin,
CD10, vimentin, cytokeratin, and synaptophy-
sin were positive, CgA, E-cadherin, and P53
were negative, Ki-67 (+, <1%) (Figure 5D-F).
These results were consistent with pancreatic
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Figure 2. Contrast-enhanced ultrasound (CE-US) found a heterogeneous, hypoechoic, and slightly enhancing lesion

at the pancreatic body region (A); lesion measured 2.9x2.5 cm (B).

Figure 3. The mass (red arrows) was well-defined, predominantly hypoin-
tense on T1-weighted magnetic resonance imaging (MRI) (A), and hyperin-
tense on T2-weighted image (B). Contrast-enhanced dynamic MRI showed a
lesion with peripheral and progressive enhancement, but slightly less than
the normal pancreatic parenchyma (C, D).

Figure 4. Endoscopic ultrasound-guided fine-needle aspiration (EUS-FNA)
findings: pathology showed monomorphic neoplastic cells with papillary

architecture (highlighted by black
arrows) (A). H&Ex100. Immuno-
histochemical staining of the tu-
mor cell was positive for Vvimentin
(B), CD10 (C), B-catenin (D). H&E =
hematoxylin-eosin.

SPN. The patient recovered
uneventfully after surgery. At
the end of 3 months follow-up,
she was disease-free and sh-
owed no signs of recurrence.

Discussion

Since the first description as
“papillary tumor of the panc-
reas, benign or malignant” in
1959, various names have
been used to describe this ra-
re tumor, such as solid-cystic
tumor, solid-cystic acinar tu-
mor, papillary-cystic tumor, so-
lid-papillary epithelial neopla-
sm and Frantz's tumor [4, 8].
Until 2010, the WHO defined it
as SPN, and depicted it as
low-grade malignant neoplasm
made up of loosely cohesive
monomorphic epithelial cells
forming solid and pseudopapil-
lary structures [2].

SPN is an uncommon pancre-
atic tumor, comprising approxi-
mately 0.17%-2.7% of all pan-
creatic tumors [2]. Due to its
rarity, the natural course re-
garding this disease is current-
ly limited. Although the hypoth-
eses of its origin include endo-
crine cells, ductal cells, acinar
cells, neurosecretory cells, and
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Figure 5. Gross picture of the specimen included the pancreatic body and tail containing the tumor (black arrow,
measuring 3.5x3x2.5 ¢cm), and the spleen. The cut section of tumor showed a well-circumscribed, capsulated,
gray-white colored, mixed solid and cystic appearance (A). Postoperative histopathology revealing: pseudopapillary
architecture (black arrows) (B); solid structures (red star) with intermixed areas of hemorrhage (yellow star) (C).
H&Ex100. The immunostaining was positive for vimentin (D), CD10 (E), B-catenin (F). H&E = hematoxylin-eosin.

totipotent primordial cells, the histogenesis
and pathogenesis remain obscure [8]. SPN
may affect both sexes, with a young female
predominance [4]. Besides, Keiji et al. found
that women seemed to have an early occur-
rence of SPN, and the average tumor diameter
was significantly larger in female patients [2]. It
can be located anywhere in the pancreas,
mainly in the pancreatic tail and head [5, 6]. In
extremely rare cases, SPN may also occur in
extrapancreatic areas, like omentum, adrenal
or mesentery [4]. Clinical symptoms of SPN are
nonspecific. Abdominal pain is the most fre-
quent symptom, followed by abdominal dis-
comfort, palpable mass, indigestion, and back
pain. Some patients are completely asymptom-
atic, and the lesions are found incidentally by
imaging examinations [3-5, 9]. Physical exami-
nation is usually normal except for the possible
appearance of an epigastric mass. Likewise,
the results of laboratory analysis including liver
function, serum amylase, tumor markers, and
endocrine level are often within the normal
ranges [8].

Imaging findings are useful and important
modalities for preoperative diagnosis of SPN.
On abdominal ultrasound (US), it usually pres-
ents as a well-encapsulated, mixed echogenici-
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ty, and heterogeneous cystic and solid mass,
and sometimes with peripheral calcifications
[10]. CT commonly reveals a heterogenous,
well-defined lesion with intermixed solid and
cystic components. After contrast enhance-
ment, enhanced solid areas are typically not-
ed peripherally [7, 10]. Compared with CT, MRI
can better display a capsule and intratumoral
hemorrhage [8]. Typically, SPN is visualized as
low intensity on T1l-weighted images and high
intensity on T2- and diffusion-weighted imag-
es. Therefore, MRI has the potential to improve
the diagnostic accuracy of SPN [7, 8]. EUS-FNA
could also be used to increase the accuracy of
diagnosis, and provide biopsy with the possibil-
ity of preoperative pathologic diagnosis [11,
12]. The cytomorphology finds a three-layered
papillary architecture composed of a central
capillary layer, a middle layer of myxoid stro-
ma, and an outer layer of monomorphic neo-
plastic cells. In immunohistochemistry of EUS-
FNA specimen, the protein markers, including
vimentin, B-catenin and CD10, are highly posi-
tive, which are specific to SPN [2, 6]. Because
of the limited specimens and technical difficul-
ties of EUS-FNA, the preoperative accuracy was
not consistent among different studies. Jani et
al. and Joanna et al. reported that the diagnos-
tic accuracy of EUS-FNA for SPN were 75% and
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82.4% in their studies, respectively [6, 12].
However, due to its invasiveness and the pos-
sibility of peritoneal seeding, we should care-
fully consider indications for EUS-FNA [11].

The definitive diagnosis depends on patholo-
gic examination and immunohistochemical an-
alysis, although a combination of multiple di-
agnostic imaging modalities is important. His-
tologically, randomly mixed solid, pseudopapil-
lary, or hemorrhagic pseudocystic structures is
considered as a typical pathological feature of
SPN [4, 5, 11]. Commonly, the tumor cells are
monotonous, roundish with a uniform nucleus
and amphophilic cytoplasm. The immunostain-
ing is positive for B-catenin (nuclear and cyto-
plasmic), vimentin, CD10, synaptophysin, pro-
gesterone receptor (nuclear), CD56, NSE (neu-
ron-specific enolase), and E-cadherin (loss of
membrane and nuclear) [6, 13, 14].

In our case, this patient initially presented with
a large number of exudative ascites, which is
rare in SPN. Combined with the imaging find-
ings and the negative results of the first EUS-
FNA, the pancreatic lesion was thought to be a
pancreatic TB, which is also rare. Similarly, the
clinical presentations of pancreatic TB are non-
specific and diverse, as vague epigastric pain,
loss of appetite and weight, ascites, low-grade
fever and night sweats [15-17]. Frequently,
pancreatic TB appears as a hypoechoic, focal,
and parenchymal pancreatic lesion on US and
as a focal hypodense lesion with an irregular
border, or a solitary heterogenous lesion with
peripancreatic enlarged lymph nodes on CT.
Moreover, MRI usually demonstrates the lesi-
on with hypointense on Tl-weighted images,
and hyperintense on T2-weighted images; oc-
casionally dilatation of the bile and the pancre-
atic ducts, vascular invasion, and diffuse pan-
creatic enlargement may be noted [18, 19]. The
similarities of the imaging findings and clinical
features of this case to a pancreatic TB may
have led to the misdiagnosis.

However, patients with pancreatic TB may have
a past history of tuberculosis, or present with
extrapancreatic lesions, especially in the lung
and ileocecal region [15]. EUS-FNA is a useful
modality for the diagnosis of pancreatic TB,
and the presence of granulomas is the most
common histologic finding, while it is nonspeci-
fic and may occur in other diseases like Crohn’s
disease, sarcoidosis, and other infectious dis-
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eases [16, 18]. By contrast, the presence of
mycobacterium tuberculosis DNA obtained by
polymerase chain reaction (PCR) and the evi-
dence of tuberculosis acquired by the Ziehl-
Neelsen staining or culture in the EUS-FNA
specimens provide specific clues to the diag-
nosis of pancreatic TB [18]. Furthermore, most
patients respond well to anti-TB therapy, and
there is improvement in clinical symptom and
radiologic findings [17].

In general, SPN has an indolent course, but
malignant transformation is possible [2, 8].
Surgery is the preferred treatment for SPN, and
the outcome of resected SPN is excellent, with
a b-year survival rate of approximately 96.9%
[1, 3, 4]. Due to its indolent behavior, function-
preserving surgery is recommended to main-
tain the function of pancreas and improve the
postoperative quality of life [3, 5]. However,
local recurrence or distant metastases after
surgical resection can occur in a few patients.
In those cases, second surgery or adjuvant
therapy, such as chemotherapy or radiothera-
py, may be an option, although the efficacy of
adjuvant therapy has been undefined [3, 11].
Some studies had found that a large mass (>8
cm), microscopic malignant features, peritone-
al seeding, and distant metastasis were fac-
tors for predicting tumor recurrence [9, 11].
Therefore, long-term follow-up is necessary in
patients with high risk of recurrence.

In conclusion, SPN is a rare pancreatic tumor
with low malignant potential and nonspecific
clinical features, and mainly affects young fe-
males with imaging indicating a mixed cystic
and solid lesion in the pancreas. Therefore, this
disease should be considered in the differen-
tial diagnosis of pancreatic heterogeneous
masses, especially in young women. Multiple
diagnostic imaging modalities, particularly MRI,
could increase the accuracy of preoperative
diagnosis, and EUS-FNA is recommended for
difficult cases. Surgical resection is the main-
stay treatment for SPN, with an overall favor-
able prognosis. However, close follow-up must
be maintained in patients with high risk of
recurrence.
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