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Asolid pseudopapillary tumor (SPT) is 
a rare exocrine pancreatic neoplasm, 
accounting for 1–2% of all exocrine 
pancreatic tumors.1 In 1959, Dr. Frantz 

described the morphological features of the SPT.2,3 
SPT has many synonyms. These include solid cystic 
tumor, papillary cystic neoplasm, papillary cystic 
tumor, papillary epithelial neoplasia, solid and 
papillary epithelial neoplasia, papillary epithelial 
tumor, Frantz’s tumor, solid and papillary tumor, 
solid-cystic-papillary epithelial neoplasm, benign 
or malignant papillary tumor of the pancreas, and 
adenocarcinoma of the pancreas in childhood.4,5 
In 1996, the World Health Organization (WHO) 
renamed it SPT of the pancreas.2

SPT usually has a benign course and is seen in 
young non-Caucasian females with the greatest 
incidence in the second and third decades of life3.Most 
patients are asymptomatic at the time of the diagnosis; 
however, some of them may present with a gradually 
enlarging abdominal mass or complain of vague 
abdominal pain.4,6 Here we reported our experience 
with an SPT in a 34-year-old pregnant woman and 
have included a review of the current literature.

C A S E  R E P O RT
A 34-year-old pregnant woman was referred to 
our hospital with a history of an abdominal mass, 
which was discovered incidentally in an anomaly 
ultrasound (US) scan performed in a private medical 
center at 28 weeks gestation. The mass was described 
as a heterogeneous and originating from the lower 
pole of the left kidney. No detailed report or images 
were available when the patient presented to our 
hospital.

The woman had no significant medical 
history, and this was her first pregnancy. On 
physical examination, the patient was not pale or 
jaundiced, and head, neck, chest, and abdominal 
examination were normal. Blood workup, including 
tumor markers, liver, and renal function tests, was 
unremarkable.

Abdominal ultrasound was repeated in our 
hospital. It showed a well-defined heterogeneously 
hypoechoic mass measuring 13.7 cm × 9.0 cm in 
diameter. The mass was heterogeneous hypoechoic 
and hypovascular in color Doppler [Figure 1]. Since 
the patient was pregnant, she was evaluated with a 
limited non-contrast magnetic resonance imaging 
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A B S T R AC T
A solid pseudopapillary neoplasm is a rare pancreatic tumor accounting for 1–2% of 
exocrine pancreatic neoplasms. It is usually asymptomatic and discovered incidentally. It 
is mainly seen in young women between the second and third decades of life. Although 
it usually has a large size at the time of diagnosis, it is considered to have low malignant 
potential. Solid pseudopapillary tumors (SPTs) have characteristic magnetic resonance 
imaging (MRI) features that enable it to be differentiated from other more common 
pancreatic tumors.  Here, we report the case of a 34-year-old pregnant woman who was 
admitted to The Royal Hospital, Oman, with a large mass in her pancreas, which was 
incidentally discovered during abdominal ultrasonography. The mass was investigated 
further with MRI. The MRI revealed a well-defined mass related to the tail and body of the 
pancreas with solid and cystic components. It had a heterogeneous texture with fluid levels 
of different signal intensities due to the presence of blood of different ages.  The cystic-solid 
appearance of an encapsulated lesion with characteristic signal intensity on MRI suggested 
the possibility of a SPT. Postoperative histopathology results confirmed the diagnosis of 
a SPT. In this case report, we highlight the MRI features of a SPT and discuss how to 
differentiate it from other cystic pancreatic tumors to increase the awareness of clinicians 
to this rare pancreatic tumor.
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(MRI) using a 3.0 Tesla scanner. The patient gave her 
informed consent.

The MRI showed a well-defined mass related to 
the pancreatic tail and body, measuring 13.7 cm × 
11.7 cm × 4.2 cm, with solid and cystic components 
[Figure 2]. It was of heterogeneous texture and 
contained multiple fluid levels of different signal 
intensities due to the presence of blood of different 
ages [Figure 3]. Other abdominal organs were 
normal. Based on the MRI findings, a diagnosis of 
solid pseudopapillary pancreatic tumor was made. 
Follow-up with the patient was lost. 

She returned to the hospital three months later 
after a cesarean delivery at 38 weeks gestation. 
Repeated MRI revealed interval progression in 
the tumor size from 13.7 cm × 11.7 cm × 4.2 cm 
to 16.8 cm × 12.3 cm × 11.5 cm, which otherwise 

Figure 1: (a) Transverse upper abdominal ultrasonography: a hypoechoic heterogeneous mass of the 
pancreas. (b) Doppler ultrasonography showed no apparent tumoral vascularization.

Figure 2: (a) Axial and (b) coronal T2-weighted MRI showed a well-marginated lesion (red arrow), 
heterogeneously hyperintense, in the body/tail of the pancreas (P) with a hypointense fibrous 
pseudocapsule. The fetal head (FH) can also be seen in the image.

Figure 3: On an axial unenhanced fat-suppressed 
T1-weighted MRI the fibrous pseudocapsule was 
also hypointense (red arrow), and there was an 
internal peripheral high signal intensity rim (blue 
arrows), a finding consistent with hemorrhage.
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had the same described features as the previous MRI 
examination. Intravenous contrast medium was given 
in the second MRI, which showed enhancement of 
the solid component of the tumor [Figure 4]. The 
patient underwent surgery, and histopathology 
results confirmed the diagnosis of a SPT.

D I S C U S S I O N
SPT is a rare pancreatic tumor, accounting for 
1–2% of all exocrine pancreatic neoplasms.1 SPT 
is usually benign and affects young non-Caucasian 
females with the greatest incidence in the second 
and third decades of life. It has a female to male 
ratio of 4:1.3 Most patients are asymptomatic at the 
time of the diagnosis; however, some of them may 
present with a gradually enlarging abdominal mass or 
complain of vague abdominal pain.4,6 Usually, there 
are no abnormalities in serum markers of pancreatic 
neoplasm (e.g., serum amylase levels) or pancreatic 
cancer markers.7 Diagnosis is often incidental.7

Most SPTs have a benign clinical course; 
however, malignant degeneration with metastasis 
and invasion of adjacent structures has been reported 
in some cases.6 Even when aggressive, these tumors 
have a good prognosis with a long life expectancy.6 
Multidetector computed tomography (MDCT) 
and MRI are very helpful in evaluating intralesional 
components such as presence of hemorrhage, fluid 
level, calcifications, septa, internal nodule and 
degree of enhancement.6,8 SPTs have typical and 
atypical imaging features.9 The typical appearance 
in CT is a well-encapsulated heterogeneous lesion 
with varying solid and cystic components attributed 

to hemorrhagic degeneration.10 The solid part of 
the tumor is usually located at the periphery and 
shows enhancement after contrast administration 
in the arterial phase, whereas, the cystic component 
is located centrally.11 Additionally, calcification 
and slow enhancement of the internal component 
have been reported.6 On MRI, the SPT typically 
appears as a well-defined pancreatic lesion with 
heterogeneous intensity in T1- and T2-weighted 
imaging owing to the complex nature of the lesion.7 
Intralesional areas of high signal intensity on T1-
weighted images and a low or inhomogeneous 
signal intensity on T2-weighted images indicate 
blood products within the lesion.4 Post-gadolinium 
administration, the lesion showed peripheral 
enhancement owing to the enhancing peripherally 
located solid part.11 Atypical SPT manifestations 
include peripancreatic fat invasion, invasion of the 
surrounding parenchyma, vessels and surrounding 
organs, lymph node metastases, ductal obstruction, 
and liver metastases.6,10,12

In our case, we found a typical cystic-solid lesion 
containing multiple fluid levels of different signal 
intensities due to the presence of blood products 
of different age. The lesion showed a peripherally 
located enhancing solid component. There are 
several pancreatic cystic neoplasms with a high rate 
of diagnostic overlap (e.g., serous cystadenomas, 
mucin-producing tumors, islet cell tumors) which 
makes the diagnosis of SPT difficult due to its 
heterogeneous appearance and the overlap with 
other cystic pancreatic neoplasms.7 However, in 
our case, the typical MRI features of the SPT, and 
the sex and age of the patient led us to the correct 

Figure 4: Axial (a) pre-contrast and (b) post-contrast fat-suppressed T1-weighted MRI showed 
enhancement of the solid component of the neoplasm.
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diagnosis and enabled us to differentiate it from 
the other pancreatic tumors. It is important to 
differentiate SPTs from ductal adenocarcinoma. 
Adenocarcinoma is frequently seen in male adults, 
and it is usually small at the time of diagnosis. Unlike 
ductal adenocarcinoma, SPTs are soft and seldom 
causes bile duct or pancreatic duct obstruction, even 
when it is located in the head of the pancreas.13

US- or CT-guided fine-needle aspiration (FNA) 
can be very helpful as a preoperative diagnostic 
tool.14,15 In our case, preoperative diagnostic FNA was 
not considered due to typical radiological features 
of the mass and the worrying interval progression 
in tumor size between the first and second MRI 
examinations.

Macroscopically, a SPT is usually composed 
of a mixture of solid, cystic, and pseudopapillary 
components in different proportions. The 
solid part consist of uniform and polygonal 
epithelial cells with well-vascularized stroma 
and a discohesive arrangement.16 Solid and 
pseudopapillary proliferation of homomorphous 
cells without increased mitoses or cytological atypia 
are considered the key histological features.17,18 
Immunohistochemical stains are helpful in making 
the diagnosis. Solid pseudopapillary neoplasm cells 
positively stain for vimentin, progesterone receptor, 
β-catenin, CD56, neuron-specific enolase (NSE), 
CD10, cyclin D1 and, negative membranous 
E-cadherin.19,20 In our case, the sections from the 
mass showed a relatively well-encapsulated neoplasm 
composed of solid sheets and pseudopapillary 
structures of uniform polygonal cells. Foci of cystic 
degeneration, hemorrhage, and occasional foreign 
body type granulomas with cholesterol cleft were 
noted. The neoplastic cells show round to oval 
vesicular nuclei with inclusion, inconspicuous 
nucleoli, and a moderate amount of eosinophlic 
cytoplasm. Immunostains show strong positivity of 
the tumor cells for CD56, CD10, B-catenin, and 
NSE. Complete surgical resection is the treatment of 
choice for SPTs.21 Incomplete tumor excision should 
be avoided due to the risk of tumor dissemination 
and higher recurrence rate.22 Extensive lymphatic 
dissection is not recommended because SPTs have 
a very low incidence of lymph node metastasis 
(<2%).23,24

Generally, SPTs have an excellent prognosis with 
an overall five-year survival rate of around 95%.25 
Malignant behavior is seen in approximately 10–

15% of the cases, mostly metastasized to the liver 
or peritoneum.26 Therefore, long-term follow-up is 
recommended. On follow-up of our patient, clinical 
examination, routine laboratory tests, abdominal 
US and MRI did not show any evidence of tumor 
recurrence.

C O N C LU S I O N
In conclusion, although SPT of the pancreas is 
rare,  the presence of a relatively large, well-defined, 
hemorrhagic, cystic pancreatic mass in a young 
female patient should raise the suspicion of the 
presence of this tumor.
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