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Abbreviations: SPNP, Solid pseudopapillary neoplasm of 
the pancreas; CT, computed tomography; PE, physical examination; 
AFP, alpha fetoprotein; CEA, carcinoembryonic antigen; SSCT, spiral 
scan CT; AP, anatomopathology; IHC, Immunohistochemistry; MRI, 
magnetic resonance imaging; NSE, neuron specific enolase

Introduction 
Solid pseudopapillary neoplasm of the pancreas (SPNP) is a rare 

exocrine tumor,1 which represents between 0.1-2.8% of all pancreatic 
tumors.2 First described by Frantz in 1959,2‒4 SPNP commonly 
presents on young women1–6 around the second and third decades of 
life.2,3 It is a low grade malignant tumor,6 with a 5 year survival rate of 
up to 100%.5 The tumor can be asymptomatic.1–6 Diagnose can be done 
with a computed tomography (CT)4 and is confirmed by biopsy.3,4 The 
curative treatment is the complete resection of the tumor.1–6 

Case presentations 
Case 1 

A 6 y/o female presents with a 2 months history of left upper 
quadrant pain, early satiety, post prandial nausea and occasional 
vomits. No remarkable signs were found on physical examination 
(PE). An abdominal ultrasound (US) revealed a retroperitoneal mass. 
Laboratory tests showed CA 19-9, alpha fetoprotein (AFP) and 
carcinoembryonic antigen (CEA) on normal range. A spiral scan CT 
(SSCT) (Figure 1) disclosed a hypodense cystic lesion with peripheral 
contrast enhancement of 5.8x4.9cm placed on the pancreas tail 
displacing spleen, left kidney and stomach. The tumor was surgically 
removed by laparoscopy and anatomopathology (AP) revealed a 
7.5x6.0x4.0 cm tumor (Figure 2) with a 60% black-purplish necrotic 
area surrounded by white viable pancreatic tissue. Microscopy 
confirmed a SPNP (Figure 2). Immunohistochemistry (IHC) showed 
neoplastic cell positive to cycline D1, CD-99 paranuclear dot (Figure 
2), vimentin, Ki-67 < 1%, weak progesterone receptor; and, negative 
E-cadherin, CD-56, estrogen receptor and CD-34. The patient was 

discharged on the tenth day post-surgery and received a 12 months 
close follow up without evidence of recurrence. 

Figure 1 Arrow shows the tumor.

Figure 2 Upper left corner: Macrophotography of the tumor. Upper right 
corner: Microphotography showing pseudopapillary pattern and hyalinized 
perivascular stroma. Cells nucleuses are peripheral to vascular axis. Lower: 
Microphotography showing positive inmunereactivity to cycline d1 tumor cell 
nucleuses (left) and cd-99 reactivity paranuclear dot (right).
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Abstract

Solid pseudopapillary neoplasm of the pancreas (SPNP) is a rare malign tumor found in 
childhood. It is more frequent in young women on the second or third decade of their lives. 
Clinical features go from asymptomatic, abdominal pain, palpable mass, nausea, vomiting 
and jaundice to pancreatitis. Although the tumor is diagnosed in its necrotic phase this 
malignant exocrine tumor has a good prognosis after its excision. We report 2 patients who 
presented a SPNP at 6 and 9 y/o, one of them male (even rarer within the SPNP). In one of 
the two patients (Case 2) tumor histopathology study was found on his first phase. So, SPNP 
should be ruled every time we find an abdominal mass in children. 
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Case 2

A 9 y/o male, with history of appendectomy and peritonitis, 
Meckel diverticulum´s surgery 6 years ago and chronic constipation 
came to the hospital complaining of 1 year of mild to moderate colic 
epigastric intermittent pain. Two months before admission he had 
abdominal distension, intermittent vomits and sporadic headache. 
His primary care physician ordered an abdominal US which showed 
a 2.5x1.9 cm hypoechogenic ovoid lesion; later, the SSCT and 
Magnetic resonance imaging (MRI) revealed a 2.1x1.6x1.8cm tumor 
on the pancreas body (Figure 3). Tumor markers CA 19-9 (Normal: 
< 37U/mL) and AFP were normal. An Endoscopic Ultrasound (EUS) 
biopsy showed only adipose tissue. A distal pancreatectomy of the 
neck, body and tail was performed. AP revealed a 1.7x1.4x1.2 cm 
tumor lesion on the tail of the pancreas. Microscopy showed solid and 
pseudopapillary patterns on tumor cells (Figure 4). On IHC tumor cells 
were positive for cycline D1 (Figure 4), progesterone receptors, Ki-67 
< 2% and negative for pan cytokeratin, CD-99, estrogen receptors, 
chromogranin, synaptophysin and not representative vimentin. The 
patient was discharged at 10 days post-surgery.

Figure 3 Contrast MRI of the upper abdomen. Arrow shows the tumor.

Figure 4 Left: microphotography showing 2 zones: neoplastic cells with solid 
patterns on upper half, and homogenous pseudo papillary pattern lower half. 
Right: microphotography exhibits positive cycline d1.

Discussion 
SPNP are slow growing malignant exocrine “borderline” 

neoplasms with a good prognosis, that represent 1-2% of pancreatic 
tumors and takes years to doubles its size.1,2,4,7 SPNP are prevalent 
in women on the second-third decade of live.2 Over the years they 
received several names such as epithelial papillary neoplasm, cystic 
papillary neoplasm, Frantz tumor, among others, until 1996 when 

WHO categorized it as SPN.2–4 Its etiology is still unknown but may 
be related to sexual hormones.2 Its prevalence has been increasing 
over the years particularly in Asia;8 they are rare in children especially 
in males.5,9 From 500 cases of SPNP reported in a study only 35 been 
on children.3 Another review showed 718 cases of SPNP which 167 
were children from Europe, EEUU and Japan.10 In Peru 629 cases 
have been reported, mostly of adult women.11 In this report we present 
two cases uncommon pediatric cases, a 6 y/o female and a 9 y/o male.

Clinical presentation can range from asymptomatic to abdominal 
pain, nausea, vomiting, jaundice, pancreatitis or palpable mass. It can 
be located on any part of the pancreas but usually present on tail, 
then around the head and neck.8 Diagnosis should be suspected on any 
mass inside the pancreas and ultrasound detects SPNP of more than 
0.5-34.5 cm.10 Either a CT or MRI can be performed to discover the 
extension and infiltration of the tumor. Endoscopic ultrasound guided 
fine needle biopsy1–8,12 of the lesion usually allows the AP identify the 
solid and pseudo papillary patterns on hematoxylin-eosin stain9,13 and 
in some cases hemorrhagic, necrotic, or cystic areas can be found.1 IHC 
is mandatory to rule out other malignancies.10,14 Nonspecific markers 
for SPNP are: vimentin, CD56, α-1 antitrypsin, neuron specific 
enolase (NSE), synaptophysin, α-1-antichymotrypsin, fosfolipase 
A21–3,8–10,15 CD10, APC/β-catenin, cycline D1,2,7–10 galectin-3,4 
e-cadherin, progesterone receptor,8,13 cytokeratin.8 On the other hand 
tests are negative for: chromogranin A only found in neuroendocrine 
pancreatic tumors;2 CD99, in pancreatic neuroectodermal tumors;9 

and finally estrogen receptor; and, Ki-67, pan cytokeratin are also 
negative.2,4,7–9 Tumor markers such as CA 19.9, CA 125, AFP and CEA 
are commonly within normal limits.15 

SPNP may be clinically difficult to differentiate from other 
pancreatic neoplasms, especially serous microcystic adenoma, 
mucinous cystic neoplasm, intraductal papillary mucinous 
neoplasm, neuroendocrine cystic tumors, remaining SPNP the rarest 
one.9,11,12 Differential diagnosis also includes pancreatic teratoma 
and pancreatoblastoma; but when calcifications and an abdominal 
palpable mass are present SPNP must be suspected.7 Treatment 
involves the complete extraction of the tumor through a laparotomy or 
laparoscopy. Distal pancreatectomy, Whipple or Langmire procedures 
are the usual approaches.9,11,12 Metastases are rare, but liver, lymph 
nodes,9,10 peritoneum,9 hepatic portal vein and spleen10 have been 
described. In our cases no metastasis were found. Inpatient observation 
usually lasts around 7 days post-surgery11 and the prognosis is good 
in most of the cases.1–10,14–17 If metastasis is found chemotherapy and 
radiotherapy can be used allowing a 5 year survival between 6 months 
and 17 years.10 

Conclusion 

In spite of its rarity, when a pancreatic mass is found in children, 
the differential diagnosis should include SPN of the pancreas. 
Diagnosis can be challenging but technologic advances such as EUS 
can be helpful. Prognosis after complete resection is good. 
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