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wf' OPEN ACCESS ABSTRACT

Introduction: Solid pseudo-papillary epithelial neoplasms (SPEN) of pancreas are rare
Corresponding Author: tumors comprising between 1 and 3% of all pancreatic tumors (1) They are being

increasingly diagnosed and treated than before. This is also known as Frantz tumor,
owing to its first discovery by Dr Virginia Frantz in 1950 and later by Hamoudi in 1970.
Once thought to be rare these low grade malignant potential tumors have shown 7 times
increase in incidence over past 2 decades (2). Cystic neoplasms in pancreas other than
SPEN account for 2.5% and it increases with age, but the incidence is largely owed to
improved cross-sectional imaging. The incidence of pancreatic cysts more than 2cm,
supposedly clinically significant, has remained at 0.8% (3). The lesions are
predominantly found in children, young females. They are usually discovered
because of symptoms of mass or pain or incidentally due to imaging for other reasons.
About 10 to 15 % cases are malignant but overall, the prompt recognition and surgical
treatment often prompts a long-term survival and cure (4). We present series of four
patients that we encountered at the Government Cancer hospital, Aurangabad,
Maharashtra, India.
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INTRODUCTION
OBSERVATIONS

Case 1: A 23-year-old female came in with symptoms of dull aching pain in upper abdomen, not localised. There was no
relation to food intake and wasn’t radiating to back. Clinically she had a barely palpable nontender lump in epigastrium.
There was no nausea or vomiting. The Complete blood counts and blood biochemistry was normal. Tumor markers of
CA 19-9 and CEA were done. CA 19-9 was 9.2U/L and CEA was 2.4U/L. The CECT showed a 7.4 x 8.1 cm mass
replacing head and neck of pancreas. It showed predominantly solid periphery with central cystic areas with necrosis
along with discontinuous foci of calcifications at periphery. There was compression to anterior wall of portal
vein without abutment or encasement. The main pancreatic duct was 2mm and CBD 6mm in diameter (figure 1). Pre-
operative US guided FNAC was tried but showed Pauci-cellular smear and hence was inconclusive. She underwent
pylorus sparing pancreato-duodenectomy with pancreatico- jejunostomy. There were no enlarged lymph nodes,
pancreas was soft to firm and duct diameters were as indicated in CECT scan. Tumor was not adherent to portal
vein. She had an uneventful post-operative period and was discharged on 7" post-operative day. The histopathology
report showed the tumor to be well encapsulated SPEN. Solid part of tumor showed numerous pseudo-papillary
excrescences. Margins were free, no node of the 12 examined were positive. The Immunohistochemistry showed
positivity in B catenin, loss of E cadherin CD 99 and PR positivity. Chromogranin A was not done as radiology and
histology were not suggestive of nuero-endocrine tumor.
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Figure 1: CECT showing a 7.4 x 8.1 cm pancreatic head and neck mass with solid peripheral components, central cystic
necrosis, and peripheral calcifications, causing compression of the portal vein without encasement.

Case 2: A2l1-year-old female came in with symptoms of mass inupper abdomen with occasional pain in it. There were
no symptoms of nausea or vomiting and bloating. Clinically she had a palpable nontender firm to hard lump in
epigastrium. The Complete blood counts and blood biochemistry was normal. Tumor markers of CA 19-9 was 8.4U/L
and CEA was 10.3U/L. The MRI showed a 8.7 x 8.5 x 6.7 cm mass in body and tail of pancreas that was encapsulated
except posteriorly over portal vein. It was T1/T2 hyperintense solid cystic lesion with irregular hyperintense areas in
between. The plane between tumor and portal vein was not clear. The main pancreatic duct was 3.5mm and CBD 8mm
in diameter. US guided FNAC aspirated fluid and showed pauci-cellular smear. At exploration there were no enlarged lymph
nodes, pancreas was soft and duct diameters corelated wit MRI finding. Tumor was grossly adherent to portal vein and
was free from superior mesenteric artery. A distal pancreato-splenectomy was done along with portal vein sleeve resection.
She had a post-operative ancreatic fistula grade B for 19 days and discharged on 20th post-operative day. The histopathology
report showed the tumor to be well encapsulated SPEN with foci of high- grade dysplasia and infrequent mitosis. Along with
pseudo-papillary excrescences infrequent mitosis were seen. Margins were free, Zero out of 10 examined nodes were
positive. The Immunohistochemistry showed positivity in B catenin, CyclinD, CD 99 and PR positivity. Ki-67 was 11% in
dysplastic area and 4% in non-dysplastic areas.

Case 3: A 44-year-old female was refererd with symptoms of chronic pain in upper abdomen. There was no
other symptom associated with it. Clinically she had unremarkable abdomen She was treated with proton pump inhibitors
and underwent ultrasonography for no resolution of pain. Clinically she had unremarkable abdomen. The blood
investigations were normal. Tumor markers of CA 19-9 were less than 1U/L and CEA was 1.55ng/ml. The CECT abdomen
pelvis showed a well-defined 4 x3.7 x 5 cm mass in head of pancreas. The mass had heterogenous enhancement with a
hyper dense soft component and peripheral rim of calcifications (figure 2). The main pancreatic duct was 2mm and
CBD 6mm in diameter. US guided FNAC couldn’t arrive at diagnosis. At exploration there were no enlarged lymph
nodes, pancreas was firm and duct diameters were similar to that mentioned in CECT scan. Tumor was in head pancreas
and was free from SMV PV and pylorus preserving pancreato duodenectomy was done with pancreatico-jejunostomy.
Post-operative period was uneventful and patient was discharged on 8th post-operative day. The histopathology report
showed the tumor to be well encapsulated SPEN with solid and cystic areas with abundant pseudo- papillary projections.
Margins were free and no node was positive of 11 nodes. The Immunohistochemistry was positivity in B catenin, CyclinD,
Vimentin and PR and negative for chromogranin. Ki-67 was 2%.
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Figure 2: CECT abdomen and pelvis revealed a well-defined 4 x 3.7 x 5 cm heterogeneously enhancing mass in the
pancreatic head with a hyperdense soft tissue component and peripheral rim calcifications. The MPD and CBD
measured 2 mm and 6 mm.

Case 4: A 28-year-old female was referred with incidental finding of tail pancreatic tumor from an ultrasound done for
gynecological reason. On asking she could not confirm upper gastrointestinal ~symptoms. The per-abdominal
examination was normal. The blood investigations were normal. Tumor markers of CA 19-9 were 2.4 1U/L
and CEA was 1.06ng/ml. The CECT abdomen pelvis showed a well-defined 4 x4.5 x 4cm mass in tail of pancreas.
The mass was mostly Solid hyper-enhancing with a very small cystic hypo- enhancing area of 1 cm. There
were few specks of calcification in the mass. The main pancreatic duct wasn’t measured and CBD 6mm in
diameter. US guided FNAC was not done. Intra-operatively tumor was in in tail pancreas 2cm proximal to selenic
hilum. No adhesions to splenic artery. There were no nodes along splenic artery or in celiac axis. A Distal
pancreatectomy was done. No separate nodal dissection was done. Post-operative period was uneventful; patient was
discharged on 7™ post-operative day. The histopathology report showed the tumor to be well encapsulated SPEN with
solid areas and pseudo-papillary projections. Margins were free and no node was positive of 7 lymph-nodes.
The Immunohistochemistry was positivity in B catenin, CD 99, CyclinD, and PR mildly positive for Vimentin.
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Figure 3: Large well-encapsulated cystic-solid mass arising from the head/body region of the pancreas. Prominent surface
vascularity over the tumor capsule. No obvious gross invasion into adjacent major vessels or surrounding organs.

Observations: All the patients were females. Age ranged from 21 to 44 years. The clinical presentation in 2 of 4 patients
was that of chronic upper abdominal nonspecific pain. Patients may or may not appreciate lump, one patient had presented
as pain and lump while one was incidentally discovered. The tumor markers routinely used for carcinoma pancreas
are not elevated. In one case where Se CEA was elevated, the SPEN did show high grade foci along with other features
of SPEN. The CECT or MRI findings of solid cystic enhancing masses with peripheral rim of calcification were very
suggestive of SPEN and were seen in 3 of 4 patients. Ultrasound guided FNAC did not assist in diagnosis in any of the
case. EUS guided FNACs may be more helpful. We do not have EUS in our institute, so they weren’t done. Size of the
tumor varied from 4.5 to 8.7 cm in maximum diameter. Tumors even if large did not obstruct main pancreatic duct or
common bile duct. One tumor did show portal vein adhesion and required sleeve resection of portal vein but in
no tumor portal margin was involved. There were 40 nodes examined overall and none was positive. The post-operative
recovery of SPEN patients was not different from other pancreatectomies.

DISCUSSION

The solid psuedo-papillary epithelial neoplasms of pancreas are also known as solid papillary tumors of pancreas,
Frantz tumor, are classified by the WHO as tumors of low- grade malignant potential that have solid and pseudopapillary
areas without a specific epithelial differentiation of the pancreas. They are also considered as uncertain malignant potential
with a very rare chance of distant metastasis and even in case of capsular invasion they have a high chance of cure (5).
The tumors largely have indolent course and rarely recur after primary surgery. The indicators of carcinoma are metastasis,
distant or nodal, orvascular or perinueral invasion (6). Tomioka et al (7) have reported a case of metastatic SPN to liver
and noted that half of the primary tumor showed conventional pseudopapillary structures with low Ki-67 index of 6% whie
other half showed lobular area with local invasion high mitotic numbers and Ki-67 of 22%. They suggest low grade
papillary component might be preceding lesion to the high-grade tumor. They constitute about 1 -2% of all pancreatic
neoplasms (8), but the incidence has shown a rise in last two decades (1,8).

Out of all 144 cases in pancreas in 5 years from June 2018 to June 2023. Our incidence therefore is 2.7 %. All
patients were females between 21 and 44 years of age. The female preponderance and younger age at presentation is
abundantly reported in literature (---) but expression of progesterone receptors as cause of female preponderance is still
not confirmed (9) The clinical features of SPEN depend on its location and size presentation but generally are abdominal
pain vomiting, discomfort, loss of appetite or early satiety. (10,11). Three of four patients of ours had dull pain in abdomen.
Two patients had bloating and were treated for 3 to 4 months with proton pump inhibitors. One patients felt mass in
abdomen and no patient had non abdominal symptoms or symptoms like back ache of local invasion and those of
metastasis. No patient had jaundice or symptoms of metastasis. One patient incidentally detected to have the tumor.
Blood investigations including liver function tests and Se amylase were normal. Tumor markers done were CA19.9 CEA
and CA 125. There were no elevations of these in any of patients.We couldn’t do CA72-4 due to unavailability of test .
The markers of CA19-9, CEA and CA125 were reported normal in most of the studies but one study reported
CA72-4 of value in 8.6% of SPEN (12). Fine needle aspiration cytology when done under EUS guidance yields better
results CT guided FNAC in diagnosing pancreatic lesion even when they are smaller than 3cm (13). There are conflicting
reports on efficacy of EUS guided FNAC in SPEN pancreas but Akira Aso et al (14) and Neelam Mehta et al
(15) reported three and four cases of SPEN respectively. EUS guided FNA concurred in all cases with final histo-
pathology with both authors. In our case with US guided FNAC, no patient was reported as neoplastic cyst or SPEN, but
as hemorrhagic and pauci-cellular smear. It is likely that EUS guided FNAC may help in diagnosis preoperatively. It is
not essential to have a preoperative diagnosis of SPEN on tissue diagnosis and surgery can be advised on pre-operative
imaging like CT scan. (16)

The CECT is first imaging investigation of choice in pancreatic tumors. SPEN is seen as shows a large tumor
with heterogenous enhancement due to variable solid and cystic components and often with peripheral calcification.
The lesion is well encapsulated in most of the cases. It is commonly seen in tail and head of pancreas but can be seen in
any part of pancreas (17) The lesion doesn’t appear to cast effect on pancreas like duct dilatations and firmness secondary
to duct obstruction. Duct dilatation or strictures and tapering or abrupt cut off of ducts are present in mass forming
pancreatitis and carcinomas (18) are conspicuously absent in SPEN. We had 3 of four cases in head of pancreas and one
case in neck of pancreas anterior to superior mesenteric artery. The lesions were between 4.5 to 8.7 cm in maximum
diameters. They were all solid cystic with discernible capsule except one patient had a break in capsule near portal
vein.

The choice of treatment is surgery. Since it is low malignant potential organ preservation surgeries are done when
possible. But they can range from enucleation for a small tumor less than 3 cm and away from duct to head pancreas
resection with or without duodenal resection, distal pancreatectomy, central pancreatectomy depending on size location
and proximity to main duct. Involvement of vein Superior mesenteric or portal may necessitate respective vein resections
(19). Two of our cases underwent Pylorus preserving pancreatoduodenectomy and two patients underwent distal
pancreatectomy one of which had sleeve resection of portal vein. Regional lymphadenectomy was performed in
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one cases which showed doubtful capsular breach, considering it probably malignant. Of 24 patients with SPEN
pancreas Ning Guo et al (20) reported only one patient with jaundice, this means CBD and pancreatic duct compression
are rare with headpancreatic lesion. The lesion doesn’t appear to cast effect on pancreas like duct dilatations and firmness
secondary to duct obstruction. In the four cases of ours no patient had dilatation of common bile duct. The CBD
diameters ranged from 6 mm to 9mm. The main pancreatic duct also didn’t show effects of obstruction. The diameters
were 2 to 3.5mm. The pancreas was soft to firm indicating no subclinical inflammation causing firm to hard
pancreas seen in ca head of pancreas. A complete Surgical excision, if necessary, with metastasectomy is suggested
by Martin RC et al (21) in a series presented by MSKCC.

SPEN on histology sometimes may have similarities with neuroendocrine tumors. Sometimes neuroendocrine
tumors may show cystic and necrotic areas composed of discohesive cells appearing like papillary structure
and some SPEN may not show pseudopapillary structures (22). It was reported in a series of 93 cases by Tiemann
K et al et al (23) Cyclin D1 (92.3%), Beta-Catenin (93.7%),p27 (100%), CD56(97%), p16 (86%) and PR(100%) are
useful positive stains to arrive at diagnosis. Vimentin, CK, NSE, Synptophysin E cadherin have been suggested
by others (24).

Chromogranin A is used to differentiate nuero-endocrine tumors from SPEN in some cases. The other differential
diagnosis should be mucinous cystic carcinomas and acinar cell carcinoma. (25)

CONCLUSION

We are more likely to encounter solid pseudo-papillary neoplasms of pancreas than before owing either to increase in
incidence or detection. A SPEN should be considered in diagnosis in paediatric and early adulthood females in
pancreatic tumors. CECT is suggestive in diagnosing SPEN. A excision in form of suitable pancreatectomy
without lymphadenectomy suffices in most of the cases. Malignant transformations are rare. Differential
diagnosis of Cystic neuroendocrine tumors and mucinous cystadenocarcinoma should be considered along.
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