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ABSTRACT

INTRODUCTION AND IMPORTANCE: Solid Pseudopapillary Epithelial Neoplasm (SPEN) of the pancreas is
a rare cystic exocrine tumor of the pancreas most commonly occurring in women between 30 and 40
years of age. This case report aims to demonstrate the clinicopathological findings encountered and the
management of a patient diagnosed with SPEN.

CASE PRESENTATION: An 18-year-old woman with gradually progressive and intermittent abdominal pain
in the epigastric region presented to our outpatient department. Physical examination elicited tenderness
to palpation in the epigastric area, and imaging findings suggested SPEN of the pancreas involving distal
body and proximal tail region of the pancreas. The tumor was resected, and the diagnosis was confirmed
on histopathology examination.

CLINICAL DISCUSSION: SPEN is a slow-growing tumor with a low-grade malignant potential, found inci-
dentally in asymptomatic patients and symptomatic patients present with abdominal pain. The average
tumor size is about 4 to 6 cm in diameter. Imaging is essential for diagnosis, and distal pancreatectomy
with splenectomy was the most commonly reported procedure.

CONCLUSION: 1t is crucial to consider a diagnosis of SPEN in women with abdominal pain in the epigastric

region as early surgical resection of the tumor results in resolution and excellent prognosis.
© 2021 The Authors. Published by Elsevier Ltd on behalf of [JS Publishing Group Ltd. This is an open
access article under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).

1. Introduction

Solid pseudopapillary epithelial neoplasm (SPEN) of the pan-
creasisarare cystic exocrine tumor of the pancreas most commonly
occurring in women between 30 and 40 years of age [1-10]. V.K.
Frantz first described SPEN in 1959 [1,2]. It is also known as a
solid pseudopapillary tumor, papillary epithelial neoplasm, pap-
illary cystic neoplasm, solid and papillary neoplasm, low-grade
papillary neoplasm, and Hamoudi or Frantz tumor [3,11].

It is of particular interest because it occurs more commonly in
women than men (10:1) [11]. SPEN has a low-grade malignant
potential, with 5% of patients developing metastases [11]. It can
be locally invasive and is more aggressive in men. It currently rep-
resents about 2% of pancreatic neoplasms and most malignancies
presenting in pediatric patients [3,13]. It is commonly found inci-
dentally in asymptomatic patients undergoing abdominal imaging
for other reasons, and an increase in these presentations may be
associated with an increase in the use of imaging techniques. It
presents with abdominal pain or intra-abdominal mass effects such
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as abdominal discomfort, nausea, vomiting, loss of appetite, early
satiety, or weight loss in symptomatic patients [1,3,14]. A palpable
abdominal mass may be present on physical examination [15]. It
usually has a good prognosis following surgical resection. A poor
prognosis can be expected in male patients, tumor size greater
than 5 cm, vascular or local invasion into adjacent structures, and
necrosis or cellular atypia [11]. SPEN can present similar to other
pancreatic tumors such as neuroendocrine pancreatic tumors that
should be considered as differential diagnoses [11-13,16]. With
more SPEN cases being reported each day, there has been an
increase in understanding its pathology and improvement in its
detection and diagnosis. Lately, biomarkers for SPEN have been
established for easy detection and diagnosis [17]. Further research
isrequired to understand the pathology in detail, why the tumor has
a higher prevalence in women, and treatment guidelines, including
malignant SPEN treatment.

This case report aims to describe the clinical and pathological
findings in a patient diagnosed with SPEN and present the treat-
ment and its outcome. The case report has been reported in line
with the SCARE 2020 criteria [18].

2210-2612/© 2021 The Authors. Published by Elsevier Ltd on behalf of IJS Publishing Group Ltd. This is an open access article under the CC BY-NC-ND license (http://

creativecommons.org/licenses/by-nc-nd/4.0/).
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Fig. 1. CT Abdomen: Well-defined rounded hypodense non - enhancing parenchy-
mal mass lesion at the body of the pancreas. (Red arrow).

2. Case presentation
2.1. Patient information

An 18-year-old woman presented to the general surgery outpa-
tient department at the hospital with intermittent abdominal pain
in the epigastric region for 13 days, which was sudden in onset
and gradually progressive and associated with a history of loss
of appetite, non-radiating, and no aggravating or relieving factors.
The patient did not have a history of icterus, nausea and vomiting,
abdominal distension, heartburn, fever, or weight loss. The patient
did not have any past medical or surgical history, no history of alco-
hol or drug use. The patient did not have any significant family
history.

2.2. Physical examination

Vital signs were within normal limits. Soft abdomen with ten-
derness to palpation in the epigastric area, no scars, guarding,
rigidity, rebound tenderness or organomegaly observed and normal
bowel sounds heard on abdominal examination.

2.3. Laboratory

Hemoglobin was 10.3 g/dl, and preoperative serum amylase was
elevated, 584 U/L. The serum amylase reduced to 170 U/L post-
operatively. A mild leukocytosis 14,500/mm3 with predominant
neutrophils (88 %), elevated prothrombin time (29.7 s), and INR
(2.58) were present postoperatively. Blood biochemistries were
within normal limits.

2.4. Imaging

Helical computed tomography (CT) scan with and without con-
trast showed a well-defined rounded hypodense (HU~30) non
- enhancing parenchymal solid mass lesion measuring approxi-
mately 3.3 x 3.7 x 4.5 cm at the body of the pancreas, preserved
peripancreatic fat planes without calcification of fat, normal supe-
rior mesenteric artery, superior mesenteric vein, and splenic vein
(Fig. 1). The magnetic resonance imaging (MRI) findings were sug-
gestive of SPEN of the pancreas with altered signal intensity mass
lesion involving distal body and proximal tail region of the pan-
creas deforming outer contour measuring approximately 4 x 5 x
4.5 cm and showed T1 hyperintense areas suggestive of hemor-
rhagic areas within the lesion, normal pancreatic duct, and without
peripancreatic inflammatory changes (Fig. 2).

Fig.2. MRIAbdomen: SPEN of the pancreas with altered signal intensity mass lesion
involving the distal body and proximal tail region of the pancreas deforming outer
contour and showing T1 hyperintense areas suggestive of hemorrhagic areas within
the lesion. (Red arrow).

2.5. Treatment

Experienced surgeons performed complete tumor resection
under general anesthesia in a supine position. Given the patient’s
young age, a spleen sparing distal pancreatectomy was attempted
and achieved without compromising surgical margin. A left sub-
costal incision was made, which was later extended to the midline
and right side, deepened, and abdominal muscles were cut to enter
the peritoneum, and the falciform ligament was divided. After iden-
tifying the greater curvature of the stomach and omentum, the
lesser sac was opened to identify and reach the pancreas. Intraop-
eratively,a 5 x 4 x 5 cm solid lesion was noted over the body and
tail region of the pancreas. The tumor was dissected from the ante-
rior surface. A plane was created between the tumor and pancreas
and carefully separated from the splenic artery and vein. Tumor
resected in total was sent for histopathology. The abdomen was
closed in layers, and the skin was approximated using staples.

2.6. Pathology

Histopathology of the resected tumor reported a solid pseu-
dopapillary neoplasm of the pancreas, 4.5 x 4 cm with resected
margins free of tumor. On gross examination, the specimen was
a brown to red lobular mass with attached peripheral lobu-
lated, with cystic consistency, and the cut section was filled with
hemorrhagic friable papillae like tissue with thick hemorrhagic
fluid. Microscopic examination showed pancreatic lobules with
an encapsulated tumor comprising proliferative uniform epithelial
cells with oval nuclei without atypia arranged in pseudopapillary
and solid areas infarction of the tumors and hemorrhage and foci
of calcification within the cystic tumor (Figs. 3 and 4).

2.7. Final diagnosis

The diagnosis of solid pseudopapillary epithelial neoplasm
(SPEN) of the pancreas was confirmed on histopathology of the
resected tumor.

2.8. Outcome and follow-up

The patient recovered from surgery and was discharged from
the hospital. There were no complications or adverse outcomes.
We followed-up the patient in the outpatient department for a year
without recurrence of the tumor.



S.S. Mujtahedi, S.K. Shetty and F.D. Lobo

PORT - OPEN ACCESS

International Journal of Surgery Case Reports 80 (2021) 105519

Fig. 3. Microscopic examination showing pancreatic lobules with an encapsulated tumor comprising of proliferative uniform epithelial cells arranged in pseudopapillary

areas.

Fig. 4. Microscopic examination showing tumor cells with oval nuclei without atypia.

3. Discussion

This is a case report of SPEN of the pancreas, a rare pancre-
atic tumor that presents most commonly in women between 30
to 40 years of age. Our patient had a successful outcome and recov-
ery following the surgery. Although less common in males, there
is no difference in the mean age of presentation by sex [4-10].
Our patient was 18 years of age, which is in the lower range
of presentation age. Some authors have specifically studied this
tumor by classifying patients < 21 years as in a pediatric age group

using the National Cancer Database and showed that the median
age of presentation for this pediatric age group was 17 years of
age; they also reported better survival in the pediatric age group
than adults [7]. SPEN is a slow-growing tumor, thus it is impor-
tant to understand that the patients may be diagnosed later when
the tumor becomes large [19]. Most patients are asymptomatic,
and the tumor is detected incidentally on imaging or examina-
tion. However, patients with symptoms most commonly presented
with vague abdominal pain, as was our patient’s presentation.
Other presenting symptoms from various studies were abdominal
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discomfort, loss of appetite, nausea, vomiting, back pain, and occa-
sionally an abdominal mass on examination [3-6,9,10,15]. These
symptoms did not significantly correlate with tumor size, which
would range from an average size of 4 to 6 cm in diameter, as
was the tumor in our patient with a 4.5 cm diameter [5-10]. One
study found that high-grade malignant tumors had a significantly
larger size [20]. Hanada et al. had six patients with multiple tumors,
whereas most studies had patients presenting with a single tumor
[10].

Several studies reported normal levels for serum amylase in
addition to various tumor markers such as CA 19-9, CEA, and CA125
in most patients [5,8,9]. Laboratory investigations for our patient
showed elevated serum amylase levels. Liu et al. reported that
a notable biomarker is CA 72-4, which was elevated in 8.6 % of
patients in their study [9].

Studies showed that typical SPEN are encapsulated, mixed solid
and cystic tumors with hemorrhage [10,21]. The CT scan for our
patient showed a well-defined rounded hypodense non-enhancing
parenchymal solid mass at the pancreas body. Li et al. classified
tumors on CT images based on solid-cystic ratio into five types
from purely solid to purely cystic and reported significantly more
cystic lesions in females, and that cystic lesions were more likely
to be capsulated. They also reported significantly larger tumors in
patients with hemorrhage than those without hemorrhage, which
concurs with the reporting of hemorrhagic foci in 4 of the largest
tumors in another study [5,6].

Although CT is essential for diagnosing SPEN, MRI provides more
information for certain characteristics [4]. Hanada et al. reported an
84.2 % specificity of hemorrhage on MRI imaging, and the MRI for
our patient was suggestive of SPEN of the pancreas involving the
distal body and proximal tail of the pancreas with hyperintense
areas on T1 suggestive of hemorrhagic areas within the lesion [10].

SPEN is most commonly located in the pancreas’ body or tail,
followed by the head. The tumor’s location, invasiveness, and pres-
ence of metastasis determine the type of surgical resection the
patient requires [4-6,8-10]. The most commonly reported proce-
dure for this tumor in the literature is a distal pancreatectomy with
splenectomy; however, we performed a spleen sparing distal pan-
createctomy for our patient. Following surgical resection, patients
generally have an excellent prognosis, and several studies have
reported a disease-free survival rate of >95 % [1,7,8,22]. Our patient
was followed-up for one year without recurrence. Most studies fol-
lowed up patients for an average of 4 years. Despite this follow-up
duration, some patients developed a recurrence even after seven
years; this signifies the importance of long-term follow-up for cer-
tain patients [6,8-10,20,23].

On gross examination, the tumor was cystic, filled with thick
hemorrhagic fluid, and on histology showed an encapsulated tumor
comprising proliferative uniform epithelial cells with oval nuclei
without atypia arranged in pseudopapillary and solid areas with
infarction of the tumor, hemorrhage, and foci of calcification. Our
gross and microscopic findings correspond with most of the studies
[4,21,24].

The risk factors of poor prognosis are; male patients, tumor size
greater than 5 cm, vascular or local invasion into adjacent struc-
tures, histology with necrosis or cellular atypia, metastasis, and
unresectable tumors [11-13,16,25]. Kim et al. reported high-grade
malignancy features and recurrence as significant factors for poor
prognosis [20].

4. Conclusion
In conclusion, it is crucial to identify the signs, symptoms, and

imaging findings to suspect SPEN as a differential diagnosis in
women presenting with abdominal pain. Early surgical resection
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of the tumor results in complete resolution and a good prognosis
and prevents local invasion and metastasis in the case of aggressive
tumors. Further studies are required to understand the pathogen-
esis, identify biomarkers and risk factors for recurrence.
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