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Solid pseudodopillary tumor of the pancreas in children

Cocuklarda pankreasin solid psddodopiller timéri
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1Cukurova University, Adana, Turkey

Abstract

Solid pseudopapillary tumor of the pancreas (SPTP) is
mostly seen in young women in the second and third
decades of life; it is quite uncommon in children. In this
review, to deal with the current medical experience with
SPTP in pediatric age group was aimed. In childen, SPTP
demonstrates  different clinical features. Complete
resection is curative in most patients. In children, the
optimal surgical strategy for SPTP is still obscure. Instead
of radical resections, limited pancreatic resections, such as
enucleations, with negative surgical margins should be
attempted. For unresectable or recutrent tumours,
cisplatin-based chemotherapy might be considered.
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INTRODUCTION

Solid pseudopapillary tumor of the pancreas (SPTP)
is a rare tumor mostly seen in adolescent girls. This
tumor, which has a small place among primary
pancreatic tumors, was first described as a new entity
by V. K. Frantz in 19591. Some of the names used to
describe this tumor in the literature include Frantz
tumor, papillary cystic tumor, solid and papillary
epithelial neoplasm, solid and cystic tumor, and
papillary cystic epithelial neoplasm? SPTP, which
generally has a good clinical course, has a low
malignant potential. While the tumor may be locally
infiltrative in some patients, rarely distant metastases
have been reported’. Some studies have reported that
SPTP has a lower female predominance in children
than in adults*. Irtan et. al. stated that complete
surgical removal of even recurrent tumors is the best
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option and reported that SPTP recurrence did not
adversely affect overall survival in their pediatric
series>®. Some researchers suggest that a treatment
approach that includes only limited tumor resection
such as enucleation, with negative surgical margins
will be sufficient for these tumors’®. The optimal
surgical strategy for SPNP in children remains
controversial. In this review, it is aimed to convey
epidemiological, pathological and clinical
information about SPTP of the pancreas, especially
based on the pediatric age group, in the light of
literature.

EPIDEMIOLOGY

Since SFTP is a relatively newly identified pathology
and these patients often receive other diagnoses, it is
very difficult to know the true incidence of the tumor.
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It accounts for two to three percent of primary
pancreatic tumors. In some studies, it is stated that
SPTP is diagnosed by retrospectively examining the
tissues of patients previously diagnosed with
pancreatic tumor*. SPTP which is an extremely rare
tumor, typically affects women in their second or
third decade of life. However, a2 small number of male
patients with SPTP have also been reported in the
literature>”. In a large series, female to male ratio was
reported to be 16/38. Although sex hormones are
also associated with SPTP in this context, it is
thought that this relationship is related to the growth
of the tumor rather than playing a role in the
pathogenesis®. Another study revealed that SPTP is
mote common in non-Caucasian populations!®. The
age which SPTP occurs is wusually around
adolescence. In the study of Mao et al., it was shown
that the cases described in the literature consisted of
women with an average age of 23.9 years!!. It is stated
that female dominance is less in childhood*.

ETIOLOGY

Although there are various hypotheses about the
etiology of SPTP, there is no generally accepted
explanation. The most emphasized one is the
relationship with sex hormones since it is frequently
seen in the adolescent age group. Interestingly,
Kosmahl and his colleagues reported that there was
sex hormone positivity in all 57 cases they studied,
but there is no other study reporting a rate close to
this!2. It has been shown that SPTP grows rapidly in
a pregnant woman!3. Tamoxifen therapy has also
been reported to be used successfully in a patient with
estrogen receptor positivity!#. In the study obtained
by an extensive literature review and published by
Mao et al. it was determined that only 9 of the
patients had progesterone receptor positivity and two
had estrogen receptor positivity'l. In the light of the
findings mentioned above and since SPTP is a
pathology also identified in males, it is more likely
that sex hormones play a role in the growth of the
tumor rather than its formation.

Although it is not known from which cells SPTP
originates it has been suggested that it originates from
the ductal, neural crest or endocrine cells of the
pancreas!>!6. Although it comes to mind due to the
positive reaction with neuron specific enolase (NSE)
and somatostatin insulin glucagon staining of some
tumors, hormone production in SPTP has not been
shown in many studies’. Moreover, NSE positivity is
present in many tumors that are not of
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neuroendocrine origin. Some authors state that this
tumor originates from endocrine or pluripotent
embryonic stem cells with endocrine differentiation
capacity>10.

PATHOLOGY

SPTP takes its name from the macroscopic and
microscopic appearance of the tumor. When viewed
from the outside, it can be noticed that the tumor has
a round or oval appearance, is surrounded by a
fibrous capsule, and that the cross-sectional surface is
covered with solid and cystic, hemorrhagic areas’.
Microscopically, spindle structures formed by
polygonal cells and papillary structures with
fibrovascular or pseudorosettes are mentioned. It is
stated that cellular atypism and mitotic figures are
rarely observed!®. The nuclei of the tumor cells are
also described as round or oval. It is stated that there
is some nuclear indentation, the chromatin is loosely
observed and small peripherally located nucleoli can
be seen attached to the nuclear membrane!®.

Immunohistochemical examinations show that the
tumor is generally stained with alpha-1 antitrypsin,
vimentin, alpha-1 antichymotrypsin and NSE and in
some cases it is positive for epithelial markers S100,
CD10, cyclin D1, and cytokeratin'®1%. In most
studies, no staining for pancreatic hormones was
detected. Abnormalities such as p53 and K-ras
changes, which are frequently detected in pancreatic
ductal cancers could not be shown in SPTP?.

CLINICAL FINDINGS

Since it is a slow-progressing pathology with low
malignancy potential, SPTP patients may not show
symptoms until the tumor reaches a fairly large
diameter. For this reason, it is also reported that some
patients are diagnosed with abdominal imaging
performed for another reason. In the series of Sun et
al. in five out of 28 cases, (17.8%) the tumor was
detected by incidental abdominal imaging?. It has
been stated that the symptoms seen in patients
generally consist of gastrointestinal discomfort and
pain caused by a large abdominal mass*. In the
literature, among the reasons that lead patients to
apply to the clinic, feeling of discomfort in the
abdomen, abdominal pain, loss of appetite, weight
loss, nausea, vomiting, noticing an abdominal mass
and jaundice have also been reported®?!. It is stated
that tumor markers and endocrinological tests were
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within normal limits in almost all patients and did not
contribute to the diagnosis>*!16.

DIFFERENTIAL DIAGNOSIS

In the pediatric age group, secondary involvement of
the pancreas with lymphoma or neuroblastoma is
more common than primary tumors of the pancreas.
In addition to SPTP, in the differential diagnosis of
masses located in this region;

1.

neuroblastoma
due to lympho-

Leukemia,
pancreatic
proliferative diseases,

Post-traumatic cysts, retention
inflaimmatory or hydatid cysts,
Exocrine tumors of the pancreas such as
pancreatoblastoma, ductal cell carcinoma, acinar
cell carcinoma,

Endocrine tumors of the pancreas such as islet
cell ~hyperplasia, insulinoma, gastrinoma,
vipoma,

Connective tissue tumors such as teratoma,

lymphoma,
involvement

or

cysts,

hemangioendothelioma and sarcoma should also
be kept in mind3*.

DIAGNOSTIC EVALUATION

SPTP of the pancreas is localized to the body and tail
in approximately two-thirds and to the head of the
pancreas in one-third?!. While SPTP is observed as a
heterogeneous mass with encapsulated cystic and
solid components on ultrasonography, it can
sometimes appear as a mass with a completely solid
character or containing septate calcifications or
hypoechoic fluid-filled cystic areas'S. It is possible to
both localize the mass and predict the diagnosis with
computed tomography (CT) or magnetic resonance
imaging (MRI). With CT examination, the image of a
heterogeneous mass with peripheral contrast
enhancement due to the fibrous capsule is obtained?.
Due to the superiority in contrast resolution, it may
be easier to distinguish tissue features of the lesion
such as bleeding, cystic degeneration, and the
presence of a capsule in MRI. With this method, a
heterogeneous and well-circumscribed mass with low
or high signal intensity is seen on T1-weighted
images, while heterogeneous and high signal intensity
ones are obtained on T2-weighted images. After
gadolinium application, heterogeneous peripheral
contrast enhancement can be observed in T1 slices®.
Increased FDG uptake in the lesion can be seen on
positron emission tomography (PET)?%. Despite the
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advances in imaging methods, it is not possible to
make a diagnosis without tissue sampling due to the
similarity in cystic lesions. Although needle biopsy
from the tumor or cytological examination of the
material aspirated from the cyst can sometimes make
the diagnosis, in most cases the diagnosis cannot be
made until a detailed pathologic examination of the
frozen biopsy or resection material?3. It is observed
that a very small number of patients in the reported
case series can be diagnosed with SPTP by
preoperative fine needle biopsy®2024-26,

TREATMENT

Surgical resection of the tumor is the recommended
treatment. While the recommended surgical method
for tumors located in the head of the pancreas is
pancreaticoduodenectomy, distal pancreatectomy is
preferred for tumors located in the tail?’. Because the
tumor is surrounded by a fibrous capsule, it usually
allows tissue-sparing surgery. Additionally, lesion size
does not stand out as a criterion for operability since
large tumors can also be resected with safe surgical
margins®?8.  In selected cases, pylor-preserving
pancreaticoduodenectomy and tumor enucleation
can be performed!. Studies conducted in recent years
have reported that laparoscopic resection is a method
that can be safely applied in children®. Most studies
indicate that extensive lymphatic dissection or more
aggressive local approaches are not necessary’. It has
been reported that it is appropriate to surgically
remove metastases as much as possible in order to
reduce the tumor burden®. Chemotherapy and/or
radiotherapy have not been proven effective in
treating SPTP. Although there are a few cases in
which  radiotherapy, ifosfamide, cisplatin and
etoposide  chemotherapy  and  preoperative
gemcitabine treatment were applied, the place of
neoadjuvant or adjuvant treatments remains unclear
since SPTP is a surgically removable tumor>?4%,
Soloni et al. reported that in 5 of 17 cases who had
unresectable SPTP surgical resection could have been
possible  after  neoadjuvant  cisplatin-based
chemotherapy?!. Patients without any treatment and
whose tumors were monitored as stable have also
been reported®.

PROGNOSIS

It is reported that the 5-year overall survival in SPTP,
which exhibits features of low-grade malignancy, is
over 90%. It is stated that distant metastases occur in



Volume 49 Year 2024

approximately 10% of cases and tumor-related deaths
are rare!S. Although rare, it has been reported that
SPTP behaves locally aggressively, shows local
recurrence, and metastasizes to the liver or
peritoneum after resection?!. In general, it has been
observed that the tumor behaves more aggressively
in older ages and in men®2.

CONCLUSION

Although complete resection is curative in most
patients, the optimal surgical strategy for SPNP in
children remains controversial. Instead of radical
resections, limited pancreatic resections with negative
surgical margins, such as enucleation, should be tried
in selected cases. It is of great importance that
radiologists, pediatric surgeons and pathologists, as
well as pediatric oncologists, have knowledge about
SPTP in order to diagnose this entity correctly and
treat it appropriately, as it is rare in the pediatric age
group and has been shown to have a very good
prognosis with surgical resection.
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