JOP. ] Pancreas (Online) 2021 Jun 30; 22(4): 93-98.

ORIGINAL ARTICLE

Solid Pseudopapillary Neoplasm of the Pancreas: A Good Prognostic
Tumor of the Bad Lucky Organ
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ABSTRACT

Introduction Solid pseudopapillary neoplasm (SPN) of the pancreas is a rare clinical entity with low malignant potential and good clinical
prognosis. It was first defined by Frantz Virginia in 1959 and was renamed solid pseudopapillary tumor by the World Health Organization
(WHO) in 2010. SPN is more common in young women with an average age of 28-32 years and a female: male ratio of 3-10:1 in different
publications. Material & Method The data were retrospectively analyzed for 26 patients whose pathology was compatible with SPN
and operated on between 2003 and 2019 in the General Surgery Clinic at Istanbul University Cerrahpasa Medical Faculty. Results Of the
patients, 25 (96.2%) were female and 1 (3.8%) was male; the mean age at diagnosis was 37.1 (range: 18-69, eight patients <30 years);
mean body mass index was 28.8 kg/m?. The most common reason for referral was abdominal pain (n=13, 50%); three patients (11%)
had nausea and vomiting, and one patient (3.8%) had jaundice with mass at the head of the pancreas. Ten patients (38%) were
asymptomatic and were diagnosed incidentally during examinations performed for other reasons. The most frequent tumor
localization was the head and neck part of the pancreas (n=10, 38%); eight patients (31%) had body, and eight patients (31%]) had tail
localization. Ten patients (38%) had Whipple procedure (pancreaticoduodenectomy), 15 patients (53%) had distal pancreatectomy,
and one patient had intra-abdominal mass excision and segmental small bowel resection operation in addition to distal
pancreatectomy. Six (37%) of the 16 patients who underwent distal pancreatectomy had splenectomy too. One of the patients had
laparoscopic distal pancreatectomy and splenectomy. The mean tumor diameter was 7.2 cm (range: 2-23 cm). Conclusion SPN is a
rare tumor, and even though it is diagnosed late and in large sizes, it has prolonged survival when appropriate surgical resection is
applied. The ability to perform surgery even in cases with relapse or meta stasis during the SPN follow-up reveals the importance of
accurate diagnosis.

INTRODUCTION pathologists [3, 4]. Although abdominal pain is the most
common reason for presentation, some of the cases are
asymptomatic and can be detected incidentally; others
have nonspecific complaints such as nausea, vomiting,
dyspepsia, fever, weight loss, early satiety, and jaundice
due to the space-occupying effect of the tumor. In SPN,
tumor markers are mostly within the normal range [2, 5].

Solid pseudo papillary neoplasm (SPN) of the pancreas
is a rare clinical entity with low malignant potential
and good clinical prognosis. After being first defined by
Frantz Virginia in 1959, it has been called Frantz'stumor,
Hamoudi's tumor, papillary and solid epithelial neoplasm,
papillary cystic tumor, solid and cystic papillary tumor, and
papillary cystic carcinoma before being designated as solid
pseudo papillary tumor by the World Health Organization
(WHO) in 2010.SPN is more common in young women
with an average age of 28-32 years and a female: male
ratio of 3-10:1 reported in various publications [1-3].
SPN constitutes 0.9 to 2.7% of all pancreatic exocrine
neoplasm's. The tumor is located at the head (26-34%)
or body and tail (66-74%) of the pancreas. Its incidence

Ultrasound (US), computed tomography (CT), magnetic
resonance imaging (MRI), endoscopic US (EUS), and
positron emission tomography (PET) are used in the
imaging of SPN. CT is more commonly preferred and
shows solid and cystic structures with well-defined
encapsulated bleeding and cystic degeneration areas [2,
4]. Surgical resection is the preferred treatment with a
good prognosis, and satisfactory results are obtained even
in cases with relapse or metastasis. The choice of surgical

increased 7-fold since 2000 due to the advances in imaging
methods and an increased awareness of surgeons and
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technique is based on the location of the tumor. Pancreatic
oduodenectomy is the preferred method for tumors
localized to the pancreas' head, and distal pancreatectomy
is preferred for those located in the body and tail [4, 6].
Here we present our experience with 26 patients who
were diagnosed with SPN and operated in our clinic.

Material and Method

The data were retrospectively analyzed for 26 patients
whose pathology was compatible with SPN and who were
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operated between 2003-2019 in the General Surgery
Clinic at Istanbul University Cerrahpasa Medical Faculty.
The patients whose pathology report indicated other
diseases than SPN and those who did not have available
clinical and radiological data, although their postoperative
pathology report which was compatible with SPN, were
excluded from the study.

Patients’ demographic information (i.e., age, gender,
and BMI), clinical findings, laboratory tests, radiological
examinations, surgical treatment, mortality and morbidity,
and long-term follow-up and relapse data were obtained
from the patient files and through control visits and
phone calls. Post operative pancreatic fistula was defined
according to the International Study Group of Pancreatic
Surgery (ISGPS) classification; postoperative complications
were categorized based on Clavien-Dindo classification.
This study was approved by the Ethics Committee of
Istanbul University Cerrahpasa, Cerrahpasa Medical
Faculty with the number 157085 dated 17.12.2020.

The quantitative variables were expressed as mean *
standard deviation; qualitative variables were expressed
as frequency (%).

RESULTS

In 26 pancreatic tumor patients who were operated
on between 2003 and 2019, whose the histo-pathological
evaluations indicated SPN. Of these, 25 (96.2%) were
female, and one (3.8%) was male. The average age at
diagnosis was 37.1 years (range: 18-69, eight patients
were younger than 30 years), and the average body mass
index (BMI) was 28.8 kg/m? The most common reason for
admission was abdominal pain (n=13, 50%); three
patients (11%) had nausea and vomiting, and one
patient (3.8%) had jaundice with mass at the head of the
pancreas. Ten patients (38%) were asymptomatic and
were diagnosed incidentally during the examinations
performed for other reasons (Table 1).

On physical examination, two patients (7.6%) had
palpable mass. All patients had abdominal CT performed
preoperatively; eleven patients had abdominal MRI,
and four patients had PET-CT. The evaluation of tumor
markers (alpha-fetoprotein (AFP), Carcino Embryonic
Antigen(CEA), carbohydrate antigen(CA) 125, and CA
19-9) have shown to be elevated at CA 19-9 levels only in
one patient who had jaundice (CA19-9: 97.8).

The most frequent tumor localization was the head
and the neck part of the pancreas (n=10, 38%); eight
patients (31%) had body, and eight patients (31%) had
tail localization. In two patients (7.6%) with the mass
originating from the pancreatic tail, one tumor had a
diameter of 15 cm and extended into the mesentery of
the small intestine, and the other was 23 cm in diameter
and extended into the mesentery of the large intestine
and infiltrated the small intestines. Ten patients (38%)
had Whipple procedure (pancreaticoduodenectomy),
15 patients (53%) had distal pancreatectomy, and one
patient had intra abdominal mass excision and segmental
small bowel resection operation in addition to distal
pancreatectomy (Figure 1: Pancreaticoduodenectomy
specimen of a huge tumor). Six (37%) of the 16 patients who
underwent distal pancreatectomy had splenectomy too.
One of the patients had laparoscopic distal pancreatectomy
and splenectomy. The average tumor diameter was 7.2 cm
(range: 2-23 cm).

The average length of hospital stay was eight days.
In the postoperative follow-up period, seven patients
(27%) developed pancreatic fistula and intra-abdominal
collection. Pancreatic fistulas were Grade B according
to the ISGPS classification; four of these recovered
spontaneously; and three underwent radiological
percutaneous drainage (Table 2).

Patients were followed up with CT annually, and MRI
if there was any suspicion. The average long-term follow-
up period was 98 months (range: 12-204). No recurrence
was observed except for one patient, who had liver and
intra abdominal metastases one year after the operation,
underwent a debulking procedure, and died one year
later.

DISCUSSION

Although SPN's patho-physiology is not fully
understood, the fact that the disease is more frequently
observed in women and regresses with menopause led
to the hypothesis by several researchers that the disease
originates outside the pancreas and develops from the
multipotent stem cell in the ovarian fold. However, this
relationship does not explain its occurrence in men. It is
less common and usually detected at 5-10 years later in
males than in females. Although it has not been shown to be
associated with any ethnicity or syndrome, it has also been

Table 1: Demographic and clinical data's of patients with pancreas solid pseudo papillary tumor.

Datas n: number
Age, mean 37.1
BMI(body massindex) kg/m? 28.8
Female 25
Male 1

Clinical Presentation
Abdominal pain 13
Nausea and vomiting
Palpable abdominal mass
Jaundice 1
Asmyptomatic 10

% percent

96.2
3.8

50
11.4
7.6
3.8
38.4
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Figure 1. Pancreaticoduodenectomy specimen of huge solid pseudopapillary tumor.

Table 2: Tumor location and treatment data's of solid pseudo papillary tumor of pancreas.

n: number % percent
Tumor Size Mean (cm) 7.2
Tumor Location
Head 10 38.4
Body 8 31
Tail 8 31
Surgicaltreatment
Pancreaticoduodenectomy 10 38.4
Distal pancreatectomy with spleen preservation 10 38.4
Distal pancreatectomy with splenectomy 6 23.2
Hospital stay mean (day) 8
Postoperative complications 7 27
Long term follow-up (month) 98

observed in some Familial Adenomatous Polyposis (FAP)
patients [7]. Some publications suggested that hepatitis
B virus (HBV)might have a role in the pathogenesis since
HBV was present in 62.5% of the patients; However, this
role has not been proven yet although it is supported by
the stimulation of B-catenin over expression in tumor
cells by HBV [3, 8]. In our study, 25 patients (96.2%) were
women, and only two patients were HBV positive.

Although its diagnosis is delayed since 30% of the
patients are asymptomatic and most of the symptoms
are nonspecific, SPN can be diagnosed incidentally with
imaging performed for other reasons [9]. In symptomatic
patients, the most common symptoms are abdominal
pain, a palpable mass in the abdomen, and nausea,
vomiting, dyspepsia, and early satiety due to the tumor's
compression on adjacent organs. There are also cases of
jaundice due to a lesion located in the head of the pancreas.
Although rare, cases with acute abdomen due to a tumor
rupture associated with blunt abdominal trauma and
spontaneous tumor rupture in a pregnant woman have also
been reported in the literature [10, 11]. In recent years,
studies have shown an increase in the number of patients
diagnosed with SPN and a decrease in tumor size [12]. In

our study, abdominal pain was the most common reason
for admission (13 patients, 50%); two patients (7.6%) had
palpable mass, and one patient (3.8%) had jaundice. Ten
patients (38%) were asymptomatic. It has been shown
that serum tumor markers CEA and CA19-9 are not useful
in diagnosis and follow-up. In a study of 82 patients, Zhan
et al. found that CA19-9 was high in three patients [12].
In our study, CA-19-9 was found to be elevated only in a
patient with pancreatic head mass and jaundice.

Abdominal US, CT, MR, EUS, and PET-CT are used for
diagnosis although imaging is not entirely specific. SPN
is seen as solid cystic lesions with smooth borders in the
pancreas, containing hemorrhagic areas and calcification.
Although it is reported in the literature as it is not
always possible to distinguish SPN from other tumors
found in the differential diagnosis of SPN such as duct
aladenocarcinoma, neuroendocrine tumor, or other cystic
tumors of the pancreas through radiological examination;
Therefore, the final diagnosis is based on postoperative
pathological examination [4, 12, 13]. In our experience we
saw that SPN mostly does not invade adjacent organs and
vascular structures even when it reaches very large sizes
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because it grows not by infiltrating like an adenocarcinoma,
but expansively by pushing surrounding structures
(Figures 2 and 3). Pre-operative differential diagnosis
of SPN from adenocarcinoma can be made by seeing this
characteristic growth on CT and MRI radiological. In our
clinic; while the being of 4-5 cm in size is a risk factor for
adenocarcinoma inoperability , the average diameter of
the SPN we operated on was 7.2 cm.

Although preoperative diagnosis can be made by EUS
fine-needle aspiration (FNA) biopsy or percutaneous
method, it is not preferred in some clinics. In a series of
cases, Choi etal. reported a correct diagnosis rate of 65%with
the help of EUS without causing peritoneal contamination;
other studies have reported a rate of 91% [13, 14]. The
efficiency of EUS and EUS-FNA depends on the operator,
isolated cytological samples may be insufficient, and the
procedure may cause tumor rupture and spread [15]. In our
clinic, we prefer EUS-FNA for diagnosis in metastatic and un
respectable cases rather than operable patients.

In macroscopic examinations, the tumor may be well-
circumscribed and encapsulated and contain varying
proportions of solid and cystic components. Smaller
lesions tend to be more irregularly delineated and more
solid. Although a fibrous pseudo capsule is observed in
larger tumors, the cross-sectional face is speckled and
friable. Signs of cystic degeneration and bleeding are more
common in large tumors [16, 17].

In microscopic examination, solid, pseudo papillary,
and cystic components are observed in the tumor. Solid
islands which are formed by weak cohesive cells and
which surrounded the blood vessels like a cuff are seen
as a pseudo papillary structure. Tumor cells have a
moderate amount of eosinophilic cytoplasm with visible
large intracytoplasmic hyaline globules (diastases-
resistant, periodic acid-Schiff positive) and perinuclear
vacuoles. Nuclei are oval or round in shape and uniform
in appearance and have thin chromatin, indistinct nucleoli,
and characteristic longitudinal grooves. Oncocytic or clear
cell changes can be seen (Figure 4) [16, 17].

Tumors have rare mitosis and low Ki-67 score.
Immunohistochemistry results are positive for beta-
catenin, alpha-1 anti-chymotrypsin, alpha-1 anti-trypsin,
vimentin, cyclin D1, CD10, SOX11, androgen receptor,
progesterone receptor, TFE3, LEF1, CD56, claudin 5,
and claudin 7. Although focal positivity is observed with
neuron-specific enolase (NSE)and synaptophysin, the
positivity rate with cytokeratin is between 30% and 70%.
Paranuclear dot-like staining can be observed with CD99.
Chromogranin A, CEA, and estrogen receptor are negative.
Loss of E cadherin is observed [16-18].

The SPN is considered a low-malignancy tumor due
to the low rate of metastasis and vascular invasion. The
rate of malignant SPN has been reported between 10%
and 20% [13]. The 5- and 10-year survival rates are 97%

Figure 2. Lesion with heterogen density, cystic / necrotic hypodense areas in size of 101 x 112 mm, located at the pancreas head-uncinate
process level and the lesion extenses to the portal hilus and promotes the head of the pancreas forward and superior and lean right renal

vein and kidney posteriorly.

Figure 3. Lesion located at the neck of the pancreas with a dimensions of 68x44x56 mm with cystic areas in T2-weighted series, thick
walled straight contrast mass lesion with heterogencontrast attachment in T1 weight series.
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and 94%, respectively; indeed, the survival rates in R1
resections have been shown to be similar to those in R0
resections. Local invasion or distant organ metastasis,
most commonly to the liver, mesentery, omentum, and
peritoneum, has been reported in 15-20% of cases, and
lymph node metastasis is very rare [3, 19, 20]. Malignant
behavior is radiologically associated with pancreatic duct
dilatation, vascular invasion with or without metastasis,
peripancreatic invasion. It is histological associated with
severe necrosis, nuclear atypia, high mitotic index and Ki-
67 expression, and sarcomatoid areas [2, 18].

Although an association between tumor diameter and
malignancy has been reported in some studies, Robertis et
al. indicated that the atypical radiological appearance was
significantly more common in tumors smaller than 3 cm
and small tumors were detected at an older age, suggesting
that there was no correlation between tumor size and
malignancy [13].

The best treatment for SPN is early diagnosis and
radical resection. SPN is suitable for minimally invasive
surgery because it shows an expansive growth rather than
infiltrating the surrounding tissues and is highly operable.
Aggressive radical resections or debulking surgery can be
applied, and the survival can be increased even in patients
with locally advanced tumors or malignant tumors with
liver or distant metastases [12, 21]. In our study, no
recurrence or metastasis was observed in 25 (96.2%) of
the patients during an average follow-up of 98 months. In
one patient, liver and abdominal metastases were detected
after one year, and the patient died two years later.

Function-preserving surgery (pancreaticoduodenectomy
and distal pancreatectomy) or parenchymal-sparing
resections (central resection and enucleation) are chosen in
pancreatic SPNs depending on the location of the tumor.
Although parenchymal-sparing surgeries were shown
to have a shorter operative time, less bleeding, and the
lower rates of exocrine failure and morbidity, some
studies reported that there might be an increased risk of
pancreatic fistula and tumor recurrence. Parenchymal-
sparing surgeries are mostly recommended for small
tumors located in the neck of the pancreas. Complete
lymphatic dissections are not indicated due to the low
rates of lymphatic spread [3, 22, 23]. In our study, function-
preserving surgical methods were applied to all patients

(pancreaticoduodenectomy in ten patients and distal
pancreatectomy in 16 patients).

The effectiveness of chemotherapy and radiotherapy
in SPN patients is not fully known; some publications
recommended them only in recurrent and irresistible
cases. Since the tumor may recur at a rate of 5-7% after
surgery, it should be followed up regularly for an extended
period, and surgical resection should be performed in the
presence of an indication [3, 6, 22]. In our study, no patient
received oncology treatment, except for one metastatic
patient. Since it is a rare tumor, the low number of cases
and the patients dropped out of the follow-up constitute
our retrospective study's limitation.

CONCLUSION

SPN is a rare tumor, and the long-term survival which
is possible with appropriate surgical resection although
it is diagnosed late and large. The possibility of surgical
treatment, even in relapse or metastatic cases during
the follow-up of SPN, reveals the importance of correct
diagnosis.
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