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Abstract 

Background & Aim: Solid pseudo papillary neoplasm (SPN) is a rare tumor of the pancreas. The present 

study was aimed to evaluate the clinical and pathologic characteristics and surgical outcomes of SPNs.  

Methods: The clinical data of patients with SPN presented to surgical Gastroenterology Department 

between 2008 and 2018 were evaluated retrospectively. Clinical and pathological features, radiological 

findings, surgical intervention, & follow up details were reviewed. 

Results:  In this study, 18 cases of SPN were identified and prevalence of female was high (16 cases) when 

compared to the males. The mean age of the cases were 23 years.  Predominant symptom was low grade 

abdominal pain. Among the 18 cases, 12 cases displayed both solid cystic components, 3cases were solid 

tumors and the remaining 3 cases were cystic tumor. Based on the clinical and radiological findings 12 

cases were confirmed for SPN. Further, surgical management was done in all cases and distal 

pancreatectomy was done in 12cases, whipples surgery in 3 cases , spleen preserving laparoscopic distal 

pancreatectomy in 1 case, central pancreatectomy in 1case and one case underwent multi organ resection. 

Six cases with uncertain diagnosis were confirmed by immunohistochemistry. There was one recurrence in 

patients who underwent multi organ resection and no mortality was observed in our study.  

Conclusion: SPN is a rare tumor that develops principally in young women and has a good prognosis. 

Preoperative diagnosis of SPN is possible in most of the cases based on clinical and radiological features. 

Surgical resection is the best management. Generally SPNs are associated with long term survival even in 

advanced stage. 

Keywords: Solid pseudo papillary neoplasm, distal pancreatectomy, Central pancreatectomy, 

Immunohistochemistry (IHC), EUS (Endo ultrasound). 
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Introduction  

Solid  Pseudo papillary  neoplasm (SPN)  of  the  

pancreas is a rare clinical entity  with an incidence 

of  0.13%  to  2.7%  among the   pancreatic  

tumors.1  First reported by Frantz in 1959, it is an 

uncommon but distinct pancreatic neoplasm, 

constitutes only about 5% of cystic pancreatic 

tumors and about 1 to 2% of exocrine pancreatic 

neoplasms. SPNs are usually localized pancreatic 

neoplasm, although 10% to 15% of patients will 

develop metastases.(2-5) These metastases are often 

amenable to resection and are associated with long 

term survival. The aim of this study was to 

evaluate the clinical and pathological 

characteristics, diagnosis, treatment and surgical 

outcomes of SPNs in our institute. 

 

Patients and Methods 

Clinical data in our department between May 

2008 to May 2018 were retrospectively analyzed. 

Patient’s clinical and pathological features, 

radiological findings, surgical intervention, & 

follow up details were reviewed. Pre operative 

diagnosis of SPNs was made on basis of clinical 

and radiological features such as Solid cystic 

tumor at the tail of pancreas in young females. 

Pathologic diagnosis   of SPN was made based on 

the presence of following characteristic    

microscopic features. Solid   areas  alternating   

with   pseudo papillary   formations   evidence   of   

cellular   degeneration,   including  cholesterol  

clefts,  aggregates  of foamy  histiocytes, nuclear  

grooves and  aggregates  of  hyaline  cytoplasmic  

globule . For some pancreatic tumours in which 

the diagnosis of SPN was unclear, immune 

histochemistry (IHC) study was performed. A 

perioperative surgical complication was defined as 

occurring within 30 days of operation. A mortality 

occurring within 30 days of operation was 

considered a surgical mortality. Complications 

were classified from Grade I to IV.2 Pancreatic 

fistula was defined using the recommendations of 

the International Study Group on Pancreatic 

Fistula (ISGPF). 

 

Results 

In the present study, we have reported 845 cases 

of pancreatic neoplasms during the period 

between 2008- 2018 and out of these 18 cases 

(2.1%) were diagnosed as SPNs. Out of the 18 

cases of SPNs 16 cases  were female and 2 cases 

were males. The mean age of cases in the present 

study was found to be 23 years (Table 1) 

Regarding the location of tumor, 12 cases were 

presented in tail, 3 cases in head , 2 cases  at body 

and  one case  at the neck of the pancreas (Table 

1) 

In the present study, the tumor size between 5-

10cms were found in 11 cases, followed by less 

than 5 cms in 5 cases and in 2 cases the tumor size 

was more than 10cms. Further, the tumor 

calcification was seen only in 6 cases (Table 1).  

Regarding the tumor features, solid and cystic 

type were seen in 12 cases, 3 cases were solid 

alone and 3 cases were cyst (Table 1).  

 

Table 1: Characteristic features of SPNs of 

pancreas 

 

 

 

 

Clinical and 

Pathological Features  

Benign Malignant Total 

Sex 

Female  14 2 16(89%) 

Male  2  2 (11%) 

Age 

˂ 30 yrs  13 2 15(83%) 

˃ 30 yrs  3 0 3(17%) 

Location 

Head  2 1 3(17%) 

Neck   1  1 (5%) 

Body 1 1 2(11%) 

Tail 12  12(67%) 

Size 

Less than 5 cm 5 0 5(28%) 

 5- 10cm 9 2 11(61%) 

More than 10 cm  2 0 2(11%) 

Calcifications 

Present  6 1 7(39%) 

Absent  10 1 11(61%) 

Tumor Features 

Solid & cystic  12 0 12(66%) 

Solid  1 2 3(17%) 

Cystic 3  3(17%) 
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Most of SPNs were symptomatic. Most common 

presentation was low grade abdominal pain either 

with or without abdominal mass. No case 

presented with mass effect (Table 2). 

Table 2 Clinical presentation of SPNs of pancreas 

 

All patients underwent ultra sound examination of 

abdomen followed by contrast CT abdomen. MRI 

abdomen was taken for three patients as additional 

investigations. Preoperative diagnosis of SPN was 

made in twelve cases based on clinical and 

radiological features. (Fig.1) CT abdomen   shows  

a  well-demarcated  heterogeneous mass which  

was  composed  of  a solid-cystic  portion and 

calcifications. 

 
Fig 1: Computed tomography features of SPN in 

the tail of pancreas 

 

Surgical management  

In the present study, distal pancreatectomy with 

splenectomy was performed in 12 cases after 

vaccination against Pneumococcus, Haemophilus 

influenzae and Meningococcus. Whipple 

procedure was done in 3 cases. Central 

pancreatectomy was done in 1case. Laparoscopic 

spleen preserving distal pancreatectomy was done 

in1case. One case underwent multi organ 

resection.Two cases were presented with 

malignant features. One at body of the pancreas 

with involvement of transvers colon, spleen and 

greater curvature of stomach. Resection of distal 

pancrease, spleen, segment of transverse colon 

and sleeve resection of posterior wall of the 

stomach   were performed. Another underwent 

Whipples procedure. The results were depicted in 

Table 3.  

 

Table 3: Surgical procedure and its outcome 

among the SNPs cases 

 

The operative features of SPNs in the present 

study appeared as an encapsulated beneath a 

smooth glistening surface and had well-defined 

margins (Fig 2). The cut surface shows large 

spongy areas of hemorrhage alternating with both 

solid and cystic degeneration. 

 

 
Fig 2: Operative features of SPN in tail of the 

pancreas 

Symptoms No of cases Percentage 

Symptomatic 14 77 

Incidental 4 23 

Abdominal pain 8 38 

Mass 4 8 

Mass with pain abdomen 4 31 

Weight loss 2 15 

Nausea/vomiting 2 15 

Surgical procedure and 

Outcome 

Number of patients (n: 

18) 

Whipples Surgery 3(17%) 

Distal Pancreatectomy with 

splenectomy  

12(68%) 

Spleen preserving laparoscopic  

distal pancreatectomy 

1(5%) 

Central Pancreatectomy 1(5%) 

Distal pancreatectomy with 

multi organ resection 

1(5%) 

Median blood loss ( in ml ) 200 ml ( 100 – 500 ml ) 

Median duration of surgery ( 

in minutes) 

150 min ( 120 – 360 min 

) 

Post operative Complications  Pancreatic  leak-8 

(Grade A) 

Basal pneumonitis – 1, 

Wound infection – 1. 

Hospital  stay ( in days ) 14 days  ( 7 – 28 days ) 
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Histology of the SPNs 

Histopathologically,    the  tumor  was  composed  

of  nests  of  epithelial  cells  with  a  solid  

pseudopapillary  cystic and trabecular pattern, 

which demonstrated the  characteristics of SPN 

(Fig 3). 

 
Fig 3: Histological features of SPN of pancreas 

 

Immunohistochemistry analysis  

In the present study, IHC analysis was done in six 

patients due to uncertainty in diagnosis.  All were 

positive for vimentin and chromogranin was 

negative in all patients (Table 4). 

Table 4: Immuno histochemistry analysis in the 

present study 

Immunochemistry (6/18)  Positive Negative 

Vimentin 6 0 

chromogranin 0 6 

CEA 0 6 

CD10 4 2 

Beta catenin 5 1 

 

Discussion 

SPN is a very rare tumor, with low incidence of 

0.13% to 2.7% of all pancreatic tumours.1This 

retrospective study found only eighteen cases in 

ten years. Only 2.1% of pancreatic neoplasms 

were SPNs and this explains the rarity of the 

tumor. More than two third cases were reported in 

last five years. This was due to technological 

advancement in imaging modalities, awareness 

about SPN and better documentations. SPNs are 

commonly seen in young female. It predominantly 

occurs in adolescent girls with a reported 

frequency of 86% to 90% (mean age of 25 to 35 

years.6-8 

In our series, though SPNs were present all over 

the pancreas, the most common site was tail of 

pancreas.  In literature, the  head  and  tail  of  the  

pancreas  were  the  preferential sites of the 

occurrence of SPNs.6,9  Three patients had SPNs in 

head of the  pancreas. They presented without 

jaundice though the size was more than 5 cms. 

The reasons could be less invasive nature and 

slow growing tumors which mostly push the 

surrounding structures. 

In combination with clinical features, Imaging 

modalities help to make the clinical diagnosis   

and   differentiate   from   other   pancreatic 

tumours. Tumour markers like CA199, CEA and 

CA125 are not elevated. CT scan plays much 

more important role by providing further 

information about the size, location, the local 

invasion and vessel involvement of SPN,  

ultimately  help  to  provide the final treatment 

strategy.  

MRI is better than CT for distinguishing certain 

tissue characteristics, such as hemorrhage, cystic 

degeneration, or the presence of a capsule, 

particularly as indicated by high signal intensity 

on T1-weighted imaging and slightly progressive 

heterogeneous peripheral contrast enhancement, 

seen after gadolinium administration on dynamic 

examination .10   Both imaging are complimentary 

for each other. 

It is very difficult to differentiate benign from 

malignant unless imaging shows the evidence of 

local invasion and distal metastases. In our series, 

radiological features suggestive of malignancy 

were seen in two cases. Whenever in doubt, EUS-

guided FNA can differentiate SPN from other 

pancreatic neoplasms of similar radiologic and 

cytologic appearance but with different biologic 

behavior such as pancreatic endocrine tumors, 

acinar cell carcinoma, and papillary mucinous 

carcinoma. 21, 22, 23 However, percutaneous FNAC 

or trucut biopsy are not generally advocated, since 

these procedures carry the risk of seeding of 
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neoplastic cells by way of the needle tract.  They 

are only be used for cases of unresectable 

pancreatic tumours with diagnostic uncertainty to 

start palliative chemotherapy. 

Some studies correlate more than 5 cm in size and 

male sex are the risk factors for malignancy. 11,12 

Most of the SPNs seen in this study were more 5 

cm in size and two cases more 10 cm. Average 

size was 6.4cms.  Both malignant SPNs were seen 

in female with mean size was 7.6 cm. In this 

series, even benign tumours were larger than 

malignant. We found that size and sex does not co 

relate with malignant potential and is not a 

definitive risk factor for malignant behavior. This 

kind of presentation was due to slow growing 

nature, rarely symptomatic and of course, present 

as a mass after reaching larger size. 

Though there was no definitive correlation 

between nature the of the lesion with risk of 

malignancy, in our study , Both malignant SPNs 

were solid in nature. Since the number of SPN 

cases reported in our series are smaller, This 

interesting findings should be read carefully. 

Because the lesion grows slowly and rarely 

invades adjacent structures, Mass effect caused by 

obstruction of the duodenum, bile duct or any 

nearby structure are rare. This enable to do 

parenchymal sparing surgery. In our series, One 

laparoscopic spleen preserving distal pancreate-

ctomy was done in tail SPN of 3.5 cms in size. 

It is impossible to predict SPNs with malignant 

potential without an evidence of distant 

metastasis, regional lymph node metastasis, or 

obvious invasion of adjacent organs,. Up to 15% 

of cases of SPNs have shown aggressive behavior 

consisting of extension into adjacent blood vessels 

and organs, local recurrence and distant 

metastasis.13,14 Some histological features like 

extensive necrosis ,nuclear atypia, high mitosis, 

expression of Ki-67 and sarcomatoid areas may be 

associated with malignant potential.24.   

Immunohistochemistry were done in six patients 

with diagnostic uncertainty.  Vimentin was 

positive in all. According to Kosmahl  et al, 

Positive  findings were seen  when  stained  for 1- 

vimentin   and  negative  findings  when stained  

for  chromogranin.15      

Immunohistochemistry study plays an important 

role, whenever the diagnosis of SPNs are unclear. 

WHO recommends a panel of beta-catenin (+), 

CD10 (+), Chromogranin (-) and Vimentin(+) to 

establish the diagnosis of SPN. 

The positive stains for SPN are as follows, CD10 

(60%), Vimentin (100%), Beta-Catenin (98%),S 

OX-11(100%), CD56(96%), Neuron specific 

enolase (70%)and Snaptophysin (55%) 

The negative stains for SPN are as follows, 

Chromoganin A, CEA, Estrogen receptor and E-

Cadherin 

On follow up (6 months to 10 years), patients who 

underwent complete resection did not develop 

recurrence. Of malignant SPNs, One case which 

underwent multi organ resection and adjuvant 

chemotherapy developed multiple liver metastases 

after eighteen months of follow up. This patient 

received second line chemotherapy and on follow 

up. Still, the role of chemotherapy or chemo 

radiotherapy in the treatment of SPN is unclear 18, 

19, 20 and it need to be defined. Another malignant 

SPN was still on follow up of 24months without 

recurrence.  

Because the long term survival can be achieved 

after resection of locally advanced SPN, it would 

seem prudent to take an aggressive surgical 

approach aimed at resection of the primary, if it is 

safely resectable. In many series, it is reported 

about good survival even after palliative 

resection.25 Patients with SPN with local 

recurrence as well as liver and  peritoneal  

metastasis  could  still  have  long-term survival, 

the  presence  of  metastasis  in  the  SPN  patients  

is  not  a  contraindication  for  surgery in a good 

risk patient. Surgical debulking favors prolonged 

survival.16      

The rarity of occurrence of recurrent disease and 

prolonged survival in advanced case is due to 

indolent nature of SPN. 
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Conclusion 

The preoperative diagnosis of SPN is crucial in 

order to propose the proper management. 

Preoperative diagnosis of SPN is possible in most 

of the cases based on clinical and radiological 

features. Malignant SPNs are diagnosed based on 

local invasion and metastasis. Since SPNs are 

slowly growing, less invasive, low grade 

malignant tumor, organ sparing resection is best 

option. In advanced cases, aggressive surgical 

approach is justifiable in good risk patients, since 

SPNs are associated with long term survival even 

in advanced stage.  It is difficult to identify any 

prognostic factors to predict survival due to low 

malignant potential of the tumor and rarity of 

mortality. The role of chemotherapy and 

radiotherapy in adjuvant or palliative treatment is 

yet to be proved. 
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