Journal of Pediatrics Review July 2023, Volume 11, Issue 3, Number 32

Case Report
Solid Pseudopapillary Tumor of Pancreas in a 14-year-old |
Adolescent Presenting With Melena: A Case Report
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ABSTRACT

Background: The incidence of pancreatic neoplasms in infants and children is 1.8 cases
per 1000000. Three of children’s most common primary pancreatic neoplasms are
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First Revision: 03 Jun 2023 . Solid pseudopapillary neoplasm in children is presented with a palpable mass (60%), followed
Accepted: 09 Jun 2023 by abdominal pain (33.3%). Although duodenal invasion frequently occurs in patients with
Published: 01 Jul 2023 :  pancreatic cancer, massive gastrointestinal bleeding is seldom encountered. The most helpful

imaging technique is the CT scan. Surgical resection is the treatment of choice for solid
pseudopapillary neoplasms.

Case Presentations: A 14 years old male adolescent was presented to our pediatric emergency
department with fatigue, dizziness, fever, vomiting, and tachycardia. He had melena 5 days
before admission. Crystalloids, pantoprazole, and packed red blood cells were administered
to stabilize the patient. As the initial resuscitation measures stabilized the patient, endoscopic
gastroduodenoscopy was performed, and a vascular lesion measuring 60x70 mm was noted in
the second part of the duodenum. CT scan of the abdomen with intravenous and oral contrast
showed a mass with solid and cystic components measuring 75x52 mm between the head of
the pancreas and gallbladder origination from the head of the pancreas. The patient underwent
Whipple surgery. The diagnosis of the pathologic evaluation was a solid pseudopapillary tumor
of the pancreas.

Key Words: . Conclusions: Most pediatric pseudopapillary tumors of the pancreas present with a palpable
Solid pseudopapillary mass and abdominal pain, and gastrointestinal bleeding is a rare presentation not mentioned
tumor, Pancreas, Melena : in previous case reports.
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Background

ancreatic neoplasms rarely occur in infants

and children. The North American popula-

tion-based Surveillance, Epidemiology, and

End Results (SEER) registry examination

from 1973-2004 reported an incidence of
1.8 cases per 1000000 for pediatric pancreatic tumors
in the United States. Three of children’s most common
primary pancreatic neoplasms are pancreatoblastoma,
solid pseudopapillary neoplasm of the pancreas, and
pancreatic endocrine neoplasms [1].

The pancreas’s solid pseudopapillary neoplasm (SPN) is a
low-grade malignant tumor composed of poorly cohesive
epithelial cells, forming solid and pseudopapillary struc-
tures and lacking a specific line of pancreatic epithelial dif-
ferentiation [2]. The first case of SPN was reported by Vir-
ginia Frantz in 1959. With its different names, the World
Health Organization (WHO) designated this neoplasm as
SPN in 1996 [3]. Solid pseudopapillary neoplasms occur
most classically in young female patients (mean age of
22 years) and are well-reported in children and adoles-
cents [1]. About 20%-25% of the cases are seen in pedi-
atric patients [4]. Though aggressive behavior has been
reported, it generally behaves as a low-grade neoplasm
with a good prognosis. Children with SPN often present
differently than adult patients. In the adult group, the di-
agnosis is usually made accidentally during screening with
the detection of a mass. By contrast, all of the children are
symptomatic [1]. Solid pseudopapillary neoplasms in chil-
dren are presented with a palpable mass (60%), followed
by abdominal pain (33.3%) [4]. Although duodenal inva-
sion frequently occurs in patients with pancreatic cancer,
massive gastrointestinal bleeding is seldom encountered.
Pancreatic cancer accounts for only 0.35%—1.9% of upper
gastrointestinal bleeding cases. About 2.6% of patients
with pancreatic cancer presented with gastrointestinal
bleeding as the initial manifestation. On the other hand,
few researchers have reported serious hemorrhage as an
initial manifestation of pancreatic cancer [5-6].

The mean diameter of the tumors based on pathologi-
cal examination was 6.0 cm (range, 1.5-14 cm) in adults
and 8.0 cm (range, 3.5-14 cm) in children. In adults, the
pancreatic body or tail was the most common location
of the tumor. However, in children, the pancreatic head
was the most common site [1]. Tumor location frequen-
cy rates in children are as follows: Tail (35.9%-44%),
head (30%-34%), body, and tail (10.3%-13%) [4]. These
tumors are also often texturally fairly soft; this accounts
for the rarity of ductal dilatation and jaundice even for
tumors arising in the pancreatic head [7].
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The origin and histogenesis of SPN are still unknown,
although it is thought to originate from totipotent stem
cells with the capacity for both endocrine and exocrine
differentiation [7]. The gross appearance of SPNis a well-
circumscribed encapsulated cystic mass, which may be
hemorrhagic and necrotic. Histologically, SPN is a cellu-
lar neoplasm with cells often in several layers around fi-
brovascular stalks, appearing papillary. A predominantly
solid or microcystic pattern is also identified. Solid pseu-
dopapillary neoplasms comprise loosely-cohesive uni-
form cells with grooved nuclei and eosinophilic or clear
cytoplasm. Intracytoplasmic PAS+ hyaline globules may
also be found [1].

Pancreatic enzymes and common serum tumor mark-
ers (a-fetoprotein, carcinoembryonic antigen, and
B-human chorionic gonadotrophin) are consistently
negative, as seen in our patient. There are no known
SPN-specific serum markers [4].

According to studies using whole-exome genomic se-
guencing, the most notable finding in their assessment
of SPNs was the paucity of genetic alterations. While all
tumors contained mutations of CTNNB1, only 1 out of the
8 tumors exhibited any LOH (loss of heterozygosity) [8].

Ultrasonographically, SPNs may appear as hypoechoic
solid masses containing cystic areas or cystic masses.
The fibrous capsule may be visualized as an echogenic
or, less commonly, hypoechoic rim [4].

The most helpful imaging technique is the CT scan
[5]. Regarding CT scan imaging findings, SPNs tend to
be large, well-defined, isodense to normal pancreas on
unenhanced images and heterogeneously hypoenhanc-
ing on postcontrast images with predominantly (about
80%) mixed solid-cystic morphology. Nearly half have a
demonstrable pseudocapsule, about 40% have internal
calcification, while 30% show splenic invasion. Mean-
while, the occasional smaller tumors are more homo-
geneous and solid, with no pseudocapsule identified at
the CT scan. In an appropriate clinical context, these im-
aging findings reasonably suggest the diagnosis, though
not pathognomonic [7].

The immunohistochemical study is very useful, reveal-
ing a diffuse positivity for certain histochemical markers
like neuron-specific enolase (NSE), vimentin, CD-10, and
B-catenin, which is not specific. al-Antitrypsin and al-
antichymotrypsin are intensely positive in a small group
of cells. Immunostaining for estrogen receptors, espe-
cially progesterone receptors, is sometimes positive;
this marking evokes a possible hormone sensitivity of
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SPNs and could explain the female predominance. Im-
munostaining for chromogranin is negative, eliminating
an endocrine tumor that is the main differential diag-
nosis. According to recently published data, a particular
dot-like intracytoplasmic expression of CD99 is highly
unique for SPNs. To date, this cytoplasmic paranuclear
“dot-like” pattern has not been described in any other
type of endocrine or exocrine pancreatic tumors includ-
ed in the differential diagnosis of SPNs [4].

Solid pseudopapillary neoplasms lack alterations in
genes commonly found in ductal adenocarcinomas,
such as KRAS, TP53, P16/CDKN2A, and SMAD4, and
show a low prevalence of abnormalities in chromo-
somes 11q, 13q, 17q, 1qg, and 8q. The molecular hall-
mark of SPNs is represented by point mutations in exon
3 of the CTNNB1 gene, which is involved in the Wnt/B-
catenin signaling pathway. This genetic alteration is ob-
served in over 90% of cases [2].

Surgical resection is the treatment of choice for SPN,
with the procedural type based on the location of the
mass. Complete resection with negative margins typi-
cally proves curative. Despite large tumor size and the
ability to extend locally, children and adolescents with
SPNs do very well with surgical resection [1]. The optimal
surgical strategy for solid pseudopapillary neoplasms in
children is still debatable. Instead of radical resections,
limited pancreatic resections, such as enucleations with
negative surgical margins, should be attempted. For
unresectable or recurrent tumors, cisplatin and 5-FU-
based chemotherapy might be considered [9].

Predicting aggressive behavior is difficult, and inves-
tigators have differently defined the clinically relevant
criteria [1]. There is limited data on the incidence of
splenic invasion in SPNs. However, it has been described
as an infrequent feature, which may be associated with
an increased potential for malignant behavior. Angio-
invasion, perineural invasion, deep invasion of the sur-
rounding pancreatic parenchyma as well as large size,
cellular or nuclear atypia, high mitotic rate, and exten-
sive necrosis have been reported to increase the ma-
lignant potential of SPNs. However, without these his-
tologic features, metastases can still rarely occur. Thus,
SPNs are classified as uncertain malignant potential
lesions in the latest World Health Organization (WHO)
classification [2].

In summary, the pediatric pancreatic neoplasms pre-
sented here are rare, with morphologic features that
can overlap with each other or with metastatic entities.
Due to their rarity, our understanding of biological be-
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havior and treatment of the lesions in children has been
limited. With greater knowledge of their syndromic as-
sociations and or cellular origin, we can better catego-
rize and treat these entities.

Case Presentation

A 14-year-old male adolescent was referred to our
pediatric emergency department with fatigue, dizzi-
ness, fever, and vomiting. He had melena 5 days before
admission, and his symptoms began afterward. He was
alert, and vital signs were as follows: Heart rate, 120
beats per minute; respiratory rate, 20 per minute; blood
pressure, 110 over 70 mm Hg in the supine position and
95 over 50 mm Hg in the sitting position; axillary tem-
perature, 38.5°C; and peripheral oxygen saturation, 95%
while breathing room air. Height, weight, and develop-
mental values were normal. A detailed physical exam
only revealed pallor suggestive of anemia. He was a
healthy adolescent before the start of recent symptomes.

Two intravenous lines were placed immediately after
the initial evaluation, and blood samples were taken
for necessary laboratory tests. To stabilize the patient,
crystalloids and pantoprazole were administered, but
packed red blood cells were reserved. Packed red blood
cells were transfused as the initial serum hemoglobin
level was 5.3 g/dL. Serum lipase was 82 U/L and higher
than the upper normal limit. Other items of the initial
laboratory investigations, including liver enzymes and
liver function tests, renal function tests, coagulation
studies, and serum ions, were within normal limits.
Chest radiography was normal.

As the initial resuscitation measures stabilized the pa-
tient, endoscopic gastroduodenoscopy was performed;
the esophagus, stomach, and bulb were normal, but a
vascular lesion measuring 60x70 mm was noted in the
second part of the duodenum. Tissues surrounding the
lesion were biopsied. Abdominal ultrasonography re-
vealed a solid mass containing cystic parts measuring
85x51 mm in the head of the pancreas. CT scan of the
abdomen with intravenous and oral contrast showed
a mass with solid and cystic components measuring
75%x52 mm between the head of the pancreas and gall-
bladder origination from the head of the pancreas; no
other abnormal element was noted (Figure 1). The re-
sult of the pathologic evaluation of the duodenal biopsy
taken during gastroduodenoscopy was mild chronic ero-
sive duodenitis with minimal activity with no dysplasia
or malignancy.
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Figure 1. Arterial phase CT scan

Journal of Pediatrics Review

Journal of Pediatrics Review

A: portal phase CT scan coronal view, B. transverse view, C. showing a mass origination from the head of the pancreas

The patient was hospitalized for a total duration of 4
days in our center. The last hemoglobin value was 9.9
g/dL. As no pediatric surgeon was in our facility, the pa-
tient was transferred in stable condition to the nearest
pediatric surgery center. The patient underwent Whip-
ple surgery by a pediatric surgeon (Figure 2).

A pathologist evaluated the specimen, and the results
were as follows. The resected mass was a round-oval
large brown mass weighing 185 g measuring 10x8x6
cm, surrounded by fat with an attached segment of
duodenum measuring 10x2 cm. There were segments
of the pancreas and gastric wall, gallbladder measur-
ing 5x2 cm containing bile with intact velvety mucosa
and wall thickness of 0.2 cm. Also, there were 4 lymph
nodes, the largest measuring 1 cm. On cross-sectioning,
the mass consisted of creamy solid homogenous ma-
terial. Microscopic evaluation revealed a neoplasm in-

cluding monotonous round-oval tumor cells with folded
nuclei in a solid growth pattern, few foamy cells, focal
microcystic areas, and a delicate vascular network. The
final diagnosis of the pathologic evaluations was as fol-
lows: morphologic features are mostly in favor of solid
pseudopapillary tumor of the pancreas; anterior mar-
gins were positive for tumor involvement; duodenal and
gastric serosa were involved by tumoral tissue; gall blad-
der was tumor free; and paraceliac lymph nodes were
tumor free.

A pediatric oncologist was also involved in further
workup and treatment.

Discussion and Conclusions

As pancreatic neoplasms are uncommon in pediatric
populations, most clinicians do not encounter this clini-
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Figure 2. Tumoral mass being resected during surgery

cal scenario in their daily clinical practice. Case reports
describing these tumors could inform clinicians about
the possible clinical presentations of these tumors and
enhance the diagnosis of them.

Most pediatric pseudopapillary tumors of the pancre-
as present with a palpable mass and abdominal pain,
and gastrointestinal bleeding is a rare presentation not
mentioned in previous case reports. On the other hand,
since gastrointestinal bleeding has been the main pre-
sentation of our case report, some clinical aspects of
this tumor might be unknown to us. Although this is a
rare tumor, clinicians must be aware of the critical and
life-threatening factors of these tumors. We suggest cli-
nicians report this tumor’s clinical, imaging, and labora-
tory aspects not mentioned in the literature review.
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