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Abstract
Background:

Solid Pseudopapillary neoplasm (SPN) is uncommon and constitutes to 1-2% of pancreatic tumors. Owing to its rarity,
literature is spare on its clinicopathological characteristics and surgical outcomes.

Methods

Our study is a retrospective analysis of prospectively maintained data of patients with histologically proven SPN between
January,2012 and December,2019. Patients Demography, clinical presentation, preoperative imaging, operative details,
perioperative outcomes and long term follow up were recorded and analyzed.

 Results

A total of 14 patients were included in the study, all were females with a median  age of 19.5 years (range 15 -  35 years). All
presented with pain abdomen. Eight (57.1%) out of 14 patients were correctly diagnosed with Contrast enhanced computed
tomography (CECT) abdomen. CECT revealed sloid cystic well encapsulated lesions in 12(85.7%) and  homogenous mass
lesions without cystic changes in 2(14.2%) patients. The most common tumor location was Head/uncinate process (57.1%).
Eight (57.1%) underwent pancreaticoduodenectomy and 6 (42.8%) had undergone distal pancreatectomy. The mean size of
tumour was 9.5cm(2.8-14cm). The median  postoperative stay was 9 days(range 4-20 days).  Seven patients (50%)
developed post-operative pancreatic �stula (Grade-A-6/7,Grade-B-1/7) and delayed gastric emptying (DGE) were noted in two
(14.2%).R0 resection could be achieved in 13 patients (92.8%). Median follow up period was 49.5 months. One patient had
postoperative recurrence after 48 months of surgery.

Conclusion

SPN is a rare tumor of pancreas. Lack of preoperative predictors for malignant potential complete oncological resections is
essential for potential cure.

Introduction
Solid pseudopapillary neoplasm (SPN) is an uncommon tumour of pancreas. First described in 1959 by Virginia Frantz as
“papillary cystic tumor of the pancreas”.1 SPN was accepted as a separate clinicopathological entity after its ultrastructural
features were described by Hamoudi et al and was subsequently included in WHO classi�cation of pancreatic tumors as
“solid pseudopapillary neoplasm” of pancreas in 1996.2,3

SPEN comprises to only about 1 to 2% of pancreatic tumours.4–6 Young females in second or third decade of life represent
more than 80% cases in published literature.5–8 Because of its slow growth, patients remain asymptomatic until it attains
large size and eventually present with pain abdomen with or without a palpable lump.4,5,9 The incidence has increased in
recent past due to improved imaging techniques and better recognition of this disease.10,11 The surgical resection is the only
curative modality of treatment in majority of patients with improved survival.7,8

Owing to rarity of the disease, there is limited literature on its pathogenesis, malignant potential, surgical strategy and its
outcome. The aim of this study is to examine clinic-pathological characteristics, surgical approach and its outcome.

Patients And Methods
This study is a retrospective analysis of prospectively maintained database. Prior ethical approval was taken from institute
ethical committee. Patients of histologically proven SPN who were operated between January 2012 and December 2019
were included in the study. Patient’s demographic, clinical presentation, radiological data, laboratory parameters, operative
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details ,postoperative complications, outcome of surgery and follow up were recorded and analysed. The case records were
retrieved for missing information. Patients with incomplete detail were excluded. All patients under went cross-sectional
imaging [Contrast enhanced computed tomography (CECT) or magnetic resonance(MR) abdomen]. Endoscopic Ultrasound(
EUS) was performed when there was a diagnostic uncertainty. The surgical approach was de�ned by the location of tumour
and local invasion. The post-operative pancreatic �stula and delayed gastric emptying were de�ned as per international
study group on pancreatic surgery.12,13 The perioperative mortality is de�ned as mortality within thirty days of surgery.

Results
Clinical presentation 

A total of 14 patients with pathologically con�rmed diagnosis of SPN were included in analysis.( Table1) The demography
and clinical characteristics are  shown in table 2.  All the patients were females with median age of presentation 19.5 years (
range 15 to 35 years). All patients presented with symptom of pain abdomen and palpable lump was present in 6 (43%).
Tumor markers (CA 19-9 and CEA) were done in eight patents and showed a normal value.

Radiological features 

All patients underwent CECT abdomen and 8(57.1%) patients were correctly diagnosed based on CECT abdomen. Contrast
enhanced magnetic resonance (CEMRI) abdomen was done in 2(14.2%) patients, while endoscopic ultrasound (EUS) was
done in six (42.8%). Four out of six patients additionally required EUS guided �ne needle aspiration. CECT abdomen showed
 heterogenous solid-cystic well encapsulated mass in 12(85.7%) cases (�gure 1) and solid homogenous mass lesion without
cystic changes in two patients. Calci�cation was noted in only one. Most common location of mass was head/uncinate
process of the pancreas 8 (57.1%) .The median size of the tumor was 9.5cm ( range 2.8 to 14 cm). 

Operative detail

Eight patients underwent pancreaticoduodenectomy and one patient additionally required portal vein (PV) resection for local
invasion. Three patients underwent spleen preserving distal pancreatectomy and three required distal pancreatectomy with
splenectomy for distal pancreatic lesions. The median operative time for pancreaticoduodenectomy and distal
pancreatectomy  was 337 minutes ( range 300 to 420 minutes) and 165 minutes (range 150 to 180 minutes) respectively.
Intraoperative  texture of remnant pancreas was soft and pancreatic duct  was undilated (< 3mm) in all patients. Pancreatico-
jejunostomy (PJ)  was performed using Duct to mucosa and Duking techniques in 4 patients each after
pancreaticoduodenectomy. Pancreatic stump was closed with suture or GIA stapler after distal pancreatectomy. 

Post-operative course 

The median post-operative hospital stay was 9 days ( range 4-20 days). Six patients developed grade A and one patient
developed grade B post-operative pancreatic �stula (POPF) respectively. Two patients had grade A delayed gastric emptying
(DGE). Two patients had surgical site infections. There was no perioperative mortality. 

Histopathology 

Gross tumor morphology was solid mass with cystic changes (�gure 2) in 12 out of 14 cases and two lesions were purely
 solid without any cystic changes. R0 resection was achieved in 13 patients and one patients had R1 resection due to margin
positivity at pancreatic neck margin after pancreaticoduodenectomy. One patient who underwent PD with portal vein
resection had  portal vein invasion by tumor on histopathology. None of the patients had histological involvement of lymph
nodes. 

Follow up
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Median follow up  period was 49.5 months (range -18 -103 months). One patient developed  local recurrence  after 48 months
after surgery and died after 9 months from the diagnosis of recurrence. Patient with R1 resection was recurrence free till the
last follow up of 42 months.

Discussion
In this series we report the clinic-pathological and surgical outcome of rare pancreatic solid pseudopapillary neoplasm. All
patients underwent regional pancreatectomy and only one out of 14 patient developed recurrence who later succumbed to
disease progression. The management of remnant pancreatic stump, especially after pancreaticoduodenectomy was
di�culty management due to its soft texture and undilated duct. In our series majority of patient had acceptable post-
operative morbidity and there was no perioperative mortality.

Given its rarity and lack of unique identity, in the past it has also been misdiagnosed as adenocarcinoma, islet cell tumor,
cystadenoma, papillary cystadenocarcinoma, or cystadenocarcinoma.8 Until its identity was standardized by WHO in 1996, it
was described by a variety of names, like papillary epithelial neoplasm, solid and cystic acinar cell tumor, papillary cystic
neoplasm, papillary cystic carcinoma, solid & cystic tumor, low-grade papillary tumor, and Frantz's tumor. WHO classi�ed this
tumor into low grade malignant neoplasm.14,15 Still there are no accurate criteria to de�ne malignant behaviors in these
tumors. Many studies used the arbitrary criteria to predict malignancy, that includes tumor size > 5cm, vessels invasion,
incomplete capsule and pancreatic duct involvement but none of these are accurate predictors.16,17

SPN is a disease of young female and rare in males.5,18 The median age of the presentation is 28.5 years.10 In our series the
presentation was at an young age ( 19.5 years) and all patients were female. The most common presenting symptom in our
series was pain abdomen followed by lump. The most common reported symptoms in literature is pain abdomen or
discomfort, which was reported in 63%to 81% of patients.5,10 Due to improved imaging techniques and awareness of the
disease the incidental diagnosis of the SPN has been reported in 9–39.% of patients.5,6,8,19−21 The less commonly reported
symptoms being palpable lump, nausea, vomiting and weight loss. Rarely these tumours may presents with Jaundice and
pancreatitis.10

Routine laboratory parameters or tumor markers are of no help for the diagnosis of SPN.4 Although the imaging �ndings of
SPN are not speci�c they are highly suggestive in appropriate clinical setting.21 CECT being the most common imaging
modality used, the second most common modality is transabdominal USG, followed by MRI and EUS.10 Cross sectional
images usually show a large well-circumscribed, heterogeneous mass with varying solid and cystic components, generally
demarcated by a peripheral capsule and occasional calci�cation.4 A retrospective imaging-pathological correlation study
concluded that a large well encapsulated mass that demonstrate calci�cation and regions of haemorrhagic degeneration in a
young woman is virtually diagnostic of SPN.21 MRI is superior to CT in distinguishing certain tissue characteristics, such as
haemorrhage, cystic degeneration or the presence of a capsule and may suggest correct diagnosis.21,22 There is no
consensus on the utility of EUS/EUS-FNAC in the diagnosis of SPN. The reported diagnostic accuracy of EUS FNAC is from
56–81%. 23,24 A recent multicentric study reported the safety of EUS-FNAC and showed no impact of this procedure on long
term recurrence of the disease.24 Though not necessary in every case, EUS FNAC procedure can be utilised in diagnostic
dilemma especially in pancreatic head lesions. In the current study EUS was done in six patients and EUS-FNAC in four
patients, three out of these four was con�rmatory for SPN.

SPN is solitary tumor of pancreas, though multicentric and extra-pancreatic tumors have been reported in literature.25,26 Most
common location in pancreas is the body and tail (59.3%) followed by the head or uncinate process (36%) and 1.1% were
extra-pancreatic tumors.10 But in our study the most common location of tumor was head/uncinate of pancreas (57%). Most
SPN are large, sometime partially encapsulated mass with a mixture of solid and cystic component (foci of haemorrhage) in
various proportions.6,8 However the gross appearance depends to some extent on the size of the tumor. While the smaller
tumors tend to be homogenously solid, soft, less sharply circumscribed, tan to red mass with variable amounts of �brosis;
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larger tumors commonly have a �brous pseudo capsule surrounding the tumor usually demarcating it from the surrounding
pancreatic parenchyma.9 Two out of 14 patients in our series had solid homogenous mass and these tumor were relatively
small in size (largest diameter − 2.8 cm and 5.3 cm).

Complete surgical excision is the standard of care for SPN. Surgery depends on the location of tumors, for pancreatic head
lesion ,pancreaticoduodenectomy and for pancreatic body and tail lesion central or distal pancreatectomy with or without
splenectomy is surgery of choice. The enucleation or parenchymal sparing resection for these tumors has been reported .But
this treatment strategy is associated with increased risk of resection margin positivity and post-operative recurrences.27 The
reported incidence of lymph node metastasis is low (0.5%- 2.2%), so routine lymphadenectomy is not recommended.10,28

With surgical resection SPN has very good prognosis, even for tumor with metastases or invasions.9,10 Local invasion,
recurrence, or limited metastases are not contraindications for resection.9 In a recent systematic review and meta-analysis of
predictors of recurrence, male gender, positive lymph node, R1 resection and LVI were associated with a statistically
signi�cant odds for recurrence.11However many studies did no shows any signi�cant relation of disease recurrence with
male gender ,tumor size, R1 resection, local invasion ,and lymph node positivity.23,24,27 The Prognostic criteria’s for disease
behaviour is not well characterised in the literature. In our study one patient each with R1 resection and portal vein invasion
had no disease recurrence and are alive .One patient who had no local invasion with R0 resection had disease recurrence 48
months after surgery.

In conclusion, solid pseudopapillary neoplasm of pancreas is a rare tumour with malignant potential. There is no de�nitive
preoperative predictors for malignancy. Hence oncological resection should be performed for potential cure.
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S
no 

Age
(Years)

Clinical
presentation 

Tumor Surgery Post-
operative

Complication

Follow
up
period
(Months)

Recurrence

or
metastasis

Size
(cm)

Site

1 17 Pain abdomen,
Lump abdomen
,Nausea/vomiting,
early satiety

12x10 Body &
tail

Spleen
preserving    
distal
pancreatectomy

No 21 No

2 20 Pain abdomen 5x5 Head &
neck

Pancreato-
duodenectomy

DGE grade A,

POPF grade
B

24 No

3 19 Pain abdomen,
lump, early satiety

10x8 Head &
uncinate

Pancreato-
duodenectomy

No 18 No

4 32 Pain abdomen 8x8 Distal
body

Spleen
preserving    
distal
pancreatectomy

POPF grade
A

39 No

5 32 Pain abdomen,
Nausea/vomiting

8x8 Body &
tail

Distal
pancreatectomy
+ splenectomy

POPF grade
A

21 No

6 27 Pain abdomen 6x6 Tail Lap to open
Distal
pancreatectomy
+ splenectomy

POPF grade
A

62 No

7 35 Pain abdomen 4.5 x
3

Head Pancreato-
duodenectomy

POPF grade
A

74 No

8 18 Pain abdomen,
lump abdomen

10x10 Head Pancreato-
duodenectomy

No 90 No

9 17 Pain abdomen 7 x 6 Head Distal
pancreatectomy
+ splenectomy

POPF grade
A

Deep SSI

67 No

10 22 Pain abdomen,
lump abdomen

12x12 Head Pancreato-
duodenectomy  
  with portal vein
resection (type
III)

No 42 No

11 18 Pain abdomen,
lump abdomen

14x12 Head Pancreato-
duodenectomy

No 57 Yes 

Died of
recurrence

12 15 Pain abdomen 10x10 Body &
tail

Spleen
preserving    
distal
pancreatectomy
 +
cholecystectomy

No 72 No

13 29 Pain abdomen,
lump,
Nausea/vomiting

9 x 7 Head &
uncinate

Pancreato-
duodenectomy

POPF grade
A

Deep SSI

103 No

14 19 Pain abdomen,
Nausea/vomiting

10x8 Head Pancreato-
duodenectomy  
  

No 18 No
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Table 2- Showing demographic, clinical and operative detail 

Parameter Number (%)

Age, median (Range) Years  19.5 (15-35)

Clinical presentation, n (%)  

Pain abdomen

Palpable lump abdomen

Nausea vomiting

Early satiety

Loss of weight 

Incidental detection

14 (100%)

06 (42.8%)

04 (28.6%)

02 (14.2%)

04 (28.6%)

0

Tumor location n (%)  

Head/Uncinate

Body

Both body & tail

Tail

8 (57.1%)

1 (7.1%)

3 (21.4%)

1 (7.1%)

Tumor size, Median (Range) cm 9.5(4.5-14)

Surgery   

Pancreato-duodenectomy

Pancreato-duodenectomy + portal vein resection

Spleen preserving distal pancreatectomy

Distal pancreatectomy with splenectomy

7 (50%)

1 (7.1%)

3 (21.4%)

3 (21.4%)

Post-operative hospital stays, median (Range) days  8.5 (4 -20)

Figures
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Figure 1

A-Contrast enhanced computed tomography showing well encapsulated solid cystic lesion with peripheral rim of solid
component involving the head of pancreas. B- Resected pancreaticoduodenectomy specimen of same patient showing large
tumor involving pancreatic head

Figure 2

A- Magnetic resonance imaging (MRI) -T1weighted image shows well de�ned, encapsulated solid and cystic mass with
haemorrhagic degeneration in the distal pancreas. B- Resected (distal pancreatectomy) cut open specimen of the same
patients showing well encapsulated solid pseudopapillary neoplasm with cystic degeneration.


