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ABSTRACT

Aim: Solid pseudopapillary neoplasm (SPN), a slow-growing pancreatic tumor with a vague clinical presentation and non-specific radiological
features, is rather uncommon. We share our experience emphasizing on preoperative diagnosis and the correlation with final histopathological
examination.

Materials and methods: This is a retrospective analysis of the 468 patients who underwent pancreas-related surgery at our institution between
January 2013 and July 2022. Demographic characteristics, symptoms at presentation, preoperative serum calcium carbohydrate antigen (CA
19-9), lesion characteristics on cross-sectional diagnostic imaging, surgical technique, complications in postoperative period, length of stay,
histopathological features, and 3-year follow-up findings of the patients with SPN of pancreas were evaluated.

Results: The male-to-female ratio was 1:11 and the mean age at presentation was 33.3 + 9.5 years. Upper abdomen discomfort was the most
common presenting complaint (91%). And five patients had findings suggestive of SPN on preoperative CECT abdomen, and the remaining six
individuals were diagnosed solely based on final histological examination. The tumor’s median diameter was 5.6 cm (range, 4.1-7.9). The distal
body and tail of pancreas was the most common location (63%), followed by the head (36%), and was managed with distal pancreatectomy
with or without spleen preservation and Whipple's procedure, respectively. One patient developed grade Ill Clavien-Dindo complication. The
average length of in-hospital stay was 8.27+2.72 days. None of the patients had recurrence on follow-up.

Conclusion: Solid pseudopapillary neoplasm of the pancreas is often misdiagnosed preoperatively. Endoscopic ultrasound-guided FNA with
IHC will be beneficial to diagnose it preoperatively especially in small-sized tumors with atypical features. Complete surgical resection with
adequate margins without routine lymphadenectomy is curative in resectable tumors.
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INTRODUCTION

Solid pseudopapillary neoplasm (SPN) of the pancreas is an
extremely uncommon and slow-growing tumor with a reported
incidence of 2-3%." The symptoms of this tumor are related to
local manifestations of the growing tumor, with upper abdomen
pain being the most prevalent. It has non-specific clinical and
radiological characteristics. It is now being increasingly detected
as incidental finding due to increasing frequency of different
radiological investigations done for other reasons.? Even with the
current hematological and radiological investigations, it is still
exceedingly challenging to detect these tumors prior to surgery,
especially the smaller sized ones. The final histological test is the
only reliable source of confirmation. Surgical excision remains
the cornerstone of treatment, has a 95% disease-free survival
rate at long term.? The goal of the current study was to analyze
the fundamental characteristics of this unusual pancreatic tumor,
with a focus on its clinical, radiological, histopathological, and
prognostic features.

MATERIALS AND METHODS

This retrospective study utilized a prospectively maintained
database of patients who underwent pancreas-related surgery at
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Apollo Hospitals, Chennai, Tamil Nadu, India. Medical records of
the patients who underwent pancreatic surgery during the time
period from January 2013 to July 2022 were reviewed. Details of
patients with SPN were recorded for analysis. Parameters studied
included age, gender, comorbidities, symptom at presentation,
serum CA 19-9, diagnostic imaging findings, type of surgery,
postoperative complications categorized by the Clavien-Dindo
classification, length of in-hospital stay, and final histopathological
examination report. Follow-up was performed twice a year for the
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first 2 years, then once a year for the next 3 years, and included
history taking, physical examination, routine blood tests, and
ultrasound of abdomen. Contrast-enhanced computerized
tomography (CECT) of abdomen was recommended for patients
with significant symptoms or findings. Data analysis was done
using SPSS V25. Quantitative data were expressed as mean
with standard deviation, median with interquartile range (IQR),
while descriptive statistics were expressed as percentages for
qualitative data.

REsuLTs

During the study period, 12 patients (2.56%) had solid
pseudopapillary tumor of pancreas on final histological evaluation.
Table 1 represents the preoperative demographic characteristics,

Table 1: Preoperative demographic characteristics, clinical features at
presentation and tumor characteristics of the study population

n=12
33.3 + 9.5 years

Variable

Age in years (mean = SD)

Gender
Female 11 (92%)
Male 1 (8%)
Presentation
Symptomatic 11 (92%)
Incidental 1(8%)
Complaints
Abdomen pain 10 (83%)
Dyspepsia 4 (33%)
Lump abdomen 1(8%)

Median size of tumor (cm) 5.6 cm (IQR 4.1-7.9)
Location of tumor
Head
Body and tail

Median serum CA 19-9 (U/mL)
IQR, interquartile range; N, number of patients

4 (33%)
8(67%)
3.9 (IQR 2.05-5.8)

clinical features at presentation and tumor characteristics of the
study population (Table 1). At presentation, the mean agewas 33.3 +
9.5 years. The majority of them (n = 11; 92%) were females, with a
male-to-female ratio of 1:11. A large proportion of patients (n = 10;
83%), presented with upper abdominal pain. The most frequent
site of the tumor was the distal body and tail of the pancreas
(n = 8;67%), followed by the head area (n = 4; 33%). On diagnosis,
the median tumor size was 5.6 cm, with the largest tumor measured
10.4 cm (Fig. 1).

Computed tomography of the abdomen revealed characteristics
in five patients that were suggestive of SPN and carcinoma in
two instances. The differential diagnosis for the remaining five
individuals was pancreatic cystic lesions. Two patients underwent
immunohistochemistry (IHC)-guided fine needle aspiration (FNA)
of the tumor carried out via endoscopic ultrasonography (EUS),
and both had SPN as their tumor type (Fig. 2). All 12 patients
demonstrated signs indicative of a resectable tumor, with the
exception of one who had a pancreatic tumor in the tail area,
infiltrating the spleen and left adrenal gland. The level of CA 19-9
was normal.

Table 2 represents perioperative characteristics of the study
population. Depending on the tumor location, majority underwent
distal pancreatectomy with or without splenectomy. One patient
required surgical ligation following a failed radiological attempt to
treat hypotension attributable to a bleed from the gastroduodenal
artery trunk on postoperative day 12. Three patients experienced
delayed gastric emptying (grade A), one experienced superficial
surgical site infection. All minor complications were managed
conservatively.

According to the final histopathology report, all were RO
resections. One patient had malignant tumor characteristics (local
infiltration into the pancreatic parenchyma without any perineural
or lymphovascular invasion and no nodal involvement), and this
patient was advised continuous observation by a multidisciplinary
team. The results of IHC testing for 9 specimens are given in Table 3.
Table 4 summarizes the diagnostic techniques that were employed
both before and after surgery to determine the initial diagnosis
(Table 4). All the patients during the follow-up period did not
develop any recurrence.

Figs 1A and B: (A) Specimen of distal pancreas with spleen showing a large 8 X 7.5 x 6 cm lesion (arrow); (B) CECT abdomen, axial image of portal
phase showing a heterogeneously enhancing, well-defined multilobulated lesion of size 9 x 6.5 x 6.3 cm (arrow) with hypodense cystic areas and

calcifications in distal body and tail of pancreas displacing nearby organs
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Fig. 2: EUS showing a 4 x 3 cm, well-defined lesion with mixed echoes
in body of pancreas

Table 2: Perioperative characteristics of the study population

Discussion

Solid pseudopapillary neoplasm of pancreas also known as Frantz
or Hamoudi tumor, accounts for 6-12% of all pancreatic cystic
neoplasms.* With female-to-male ratio of 11:1, it has a female
predominance. It primarily affects the young women in the
age group of 30-40 years.? This is similar to the findings of our
study. It frequently presents as a benign tumor with a low risk
of malignancy of 10-15%, and may metastasize to other organs,
most frequently the liver, lymph nodes, and omentum.>® The
most common symptom at presentation is pain in the abdomen.
It has been identified as an accidental finding due to increased
imaging frequency for other reasons. The tumor is typically bulky,
encapsulated, and causes the displacement of nearby structures
without direct invasion. The most common site of the tumor is the
body and tail region (55-60%), followed by the head of pancreas
(35-40%).° The size of the tumor and location are unlikely to predict
whether it will become malignant.® Similar to the previous studies,
blood investigation and tumor marker (CA 19-9) did not contribute
to diagnosis in our study. The risk of tumor rupture is 2.7% and is
most commonly due to blunt trauma of the abdomen.’

The CECT abdomen revealed an encapsulated tumor having

Variable n=12 solid and cystic components, occasional calcifications with gradual
Surgery enhancement over arterial and venous phases. These characteristics
Whipple procedure 4 (34%)
Distal pancreato-splenectomy 6 (50%) Table 3: Immunohistochemistry markers (n = 9/12)
Spleen-preserving distal pancreatectomy 2 (16%) IHC marker Positive Negative
Clavien-Dindo complications Beta-catenin K 0
Major (grade lll and above) 1 (8%) Vimentin 8 !
Minor (<grade II) 4 (33%) Cytokeratin > 4
Final histopathology b0 6 3
Malignant 1 (8%) CDs6 6 3
Non-malignant 11 (92%) Chromogranin 0 °
Average hospital stay (day’s) 827 +272 Synaptophysin 2 7
Median follow-up (months) 56 (3-118) Neuron-specific enolase 4 3
Recurrence Nil Progesterone receptor 4 5
n, number of patients Trypsin 0 9
Table 4: Initial diagnosis on various modalities
Case No. CECT abdomen HPE IHC
1 SPN SPN N/A
2 CP, multiloculated cyst with calcification® SPN SPN
3 Carcinoma head of pancreas* SPN with malignancy features SPN with malignancy
4 Locally advanced carcinoma tail of pancreas* SPN SPN
5 Solid variety of serous cystadenoma/malignant* SPN SPN
6 SPN SPN N/A
7 Mucinous cystadenoma* SPN SPN
8 SPN SPN SPN
9 SPN/Serous cystadenoma* SPN SPN
10 SPN SPN SPN
11 Mucinous cystadenocarcinoma or SPN* SPN SPN
12 SPN SPN SPN

*Alternative diagnosis considered; SPN, solid pseudopapillary neoplasm; CP, chronic pancreatitis; N/A, not available; CECT, contrast-enhanced
computerized tomography; HPE, histopathological examination; IHC, immunohistochemistry
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were not specific to SPN because pancreatoblastoma and other
cystic pancreatic tumors can also exhibit them.® Similarly, in
our series, only 7 patients exhibited CT abnormalities strongly
suggestive of pancreatic SPN, whereas the other five individuals had
otherdiagnoses such serous/mucinous cystadenoma or carcinoma.

When combined with IHC, endoscopic ultrasound-guided
FNA is helpful for preoperative diagnosis of SPN in questionable
tumors.’ In a multicenter study, preoperative diagnosis is accurately
made in 75% with EUS FNA."® Few studies have examined the
possibility of tumor cells spreading down the needle tract after
EUS FNA for space-occupying lesions of the pancreas. Compared
with the head of the pancreas, this risk is larger for tumors in the
body and tail of the organ.""'* During the Whipple’s treatment
for lesions involving the head of the pancreas, the tract and the
tumor were both removed, whereas the transgastric tract was
not removed during distal pancreatectomy for tumors located in
body and tail region. Two of our patients underwent EUS FNA and
IHC of non-diagnostic lesions, which confirmed the diagnosis of
SPN preoperatively. However, one patient with distal body tumor
experienced hemorrhage into the lesser sac after the procedure,
obliterating the anatomical planes and making the surgical
resection difficult to complete.

In most cases, the tumor’s histopathology shows homogeneous,
polyhedral cells with round nuclei, granular eosinophilic cytoplasm,
and scattered cystic areas devoid of any cellular atypia and mitotic
activity.? Foci of cystic change, pseudopapillary appearance and
dense fibrocollagenous zone are observed at the periphery of the
lesion. Extensive necrosis, a high mitotic rate, nuclear atypia, and
sarcomatoid regions are characteristics of that point to the tumor’s
aggressive behavior.>' In our study, majority of the cases did not
have any of these high risk features suggestive of malignancy except
one patient who had local infiltration into pancreatic parenchyma.
All patients in our study had complete (RO) resection without any
nodal disease.

Solid pseudopapillary neoplasm must be distinguished from other
illnesses, such as pancreatic cystic neoplasms, pancreaticoblastomas,
acinic cell tumors, and neuroendocrine tumors using IHC.°
Beta-catenin was positive in 98%, followed by vimentin (88%),
al-antitrypsin (82%), and neuron-specific enolase (70%)."” Only nine
patientsin our study had IHC done, and most of them were positive
for beta-catenin and vimentin similar to other studies.”

There is excellent long-term survival even after multivisceral
resection and vascular repair with this tumor."”'® Due to a low
incidence of nodal metastases, extensive lymphadenectomy is
not always performed.'” Only one patient in our study underwent
right adrenalectomy along with distal pancreatosplenectomy for
preoperative CT finding of locally advanced carcinoma of tail of
pancreas infiltrating into spleen and right adrenal gland but had
non-malignant SPN on final histopathology. After surgical excision,
the reported 5-year overall survival is between 95 and 97%, with
a recurrence rate of less than 10%.%2° On follow-up, none of the
patients in our series experienced recurrence.

CoNcLUSION

Solid pseudopapillary neoplasms of the pancreas are difficult
to diagnose preoperatively with the available hematologic and
radiological investigations, especially for ambiguous, small-sized
lesions. In such cases, endoscopic ultrasound-guided FNA with IHC
will be beneficial. However, caution should be exercised for distal

body and tail lesions due to the risk of leaving the needle tract in
resectable lesions of other pathology.

When evaluating a young female patient for a pancreatic
space-occupying lesion using cross-sectional imaging showing
a sizable, well-circumscribed tumor, SPN must be taken into
consideration as a differential diagnosis. Both histopathological and
IHC examinations of the surgical specimen are necessary to confirm
the diagnosis and its malignant potential for further management.
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