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Abstract

Solid pseudopapillary neoplasms (SPNs) of the pancreas are rare tumors that predominantly affect young
females and are typically located in the body and tail of the pancreas. Here, we present the case of a 59-
year-old male with a large, heavily calcified SPN in the pancreatic head. His surgical history includes an
aborted pancreaticoduodenectomy due to vascular involvement, followed by a gastrojejunostomy. Twenty
years after the initial discovery, a pancreaticoduodenectomy was performed - the first of its kind - where the
pancreas was completely atrophied, and no pancreaticojejunostomy was performed. Histological
examination revealed typical features of SPN. This case demonstrates that even with relatively large lesions
in a male patient over an extended duration, SPNs can still exhibit favorable features, highlighting the
absence of specific preoperative markers for aggressive tumors. Therefore, unless there is an absolute
contraindication, complete resection of all SPNs remains advisable.
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Introduction

Solid pseudopapillary neoplasms (SPNs) of the pancreas are among the least prevalent tumors, accounting
for approximately 2% of all pancreatic neoplasms, and they are often misdiagnosed [1]. Classically, SPNs are
large, encapsulated masses composed primarily of solid components with a mixture of cystic and
hemorrhagic elements; however, occasionally, the dominant feature is the cystic component, and thus, the
lesion is considered within the diverse group of pancreatic cysts [1]. Recently, pancreatic cysts have been
more frequently identified with increased use and improved sensitivity of imaging techniques [2]. Pancreatic
cysts can be the presenting feature of a heterogeneous group of diseases and are generally divided into
simple retention cysts, pseudocysts, and cystic neoplasms, including SPNs, serous cystadenomas, mucinous
cystadenomas, and intraductal papillary mucinous neoplasms [2]. Appendix A summarizes the key
differentiating factors for each type of pancreatic neoplasm [3]. These carry different biological behaviors;
thus, an accurate diagnosis is essential to guide management. Endoscopic ultrasound (EUS) and fine-needle
aspiration (FNA) with samples analyzed for cytology, chemistry, and oncogenes became a cornerstone in
resolving such a dilemma [4].

SPNs are predominantly reported in patients under 25 years with a female-to-male ratio of 9.5:1 and
commonly within the body and tail of the pancreas [2,5]. Surgical resection is indicated once an SPN is
identified, and the procedure type is determined based on the tumor’s location [6]. Surgery is often curative,
and tumor recurrence is considered low [7].

Here, we report a unique case of an SPN presenting in an older male in the head of the pancreas. Contrary to
the literature, despite the patient’s gender, the large size of the tumor, and two decades of course, the tumor
histologic features were favorable, and the patient is considered cured with pancreaticoduodenectomy.

Case Presentation

A 37-year-old male patient with known high cholesterol and chronic alcohol intake was initially diagnosed
with a pancreatic cyst that was incidentally discovered during the workup for a brain arteriovenous
malformation. A pancreaticoduodenectomy was attempted four years later; however, this was aborted as the
tumor was described to be vascularized and adherent to the superior mesenteric and portal vein, and the
procedure was abbreviated to just a gastrojejunostomy.
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Fourteen years later, at the age of 55, the patient was seen by a gastroenterologist primarily for persistent
episodes of colitis. At this time, the patient also quit alcohol use and developed diabetes mellitus. An
abdominal CT scan showed a calcified mass, and a subsequent EUS showed a necrotic, calcified, and vascular
mass at the pancreatic head. The FNA biopsy results were inconclusive. A year later, he underwent another
EUS/FNA that showed cells positive for beta-catenin and focally positive for CD10, suggesting an SPN. The
patient was lost to follow-up and presented four years later, at the age of 59, where an updated CT (Figure /)
continued to show the lesion with no notable change in size but with a slightly hyperdense internal material
and a thick rim with septal coarse calcifications.

FIGURE 1: Contrast-enhanced CT scan of the abdomen from 2023. The
image reveals a large (9 cm) non-enhancing septated lesion in the head
of the pancreas, featuring hyperdense internal material, a thick rim, and
coarse calcifications within the septa. Notable atrophy of the pancreatic
parenchyma is also observed. There has been no significant change in
the size of the lesion compared to the prior exam in 2019 and the initial
imaging in 2006.

The patient underwent pancreaticoduodenectomy with portal vein resection and reconstruction using a
synthetic polyester graft (10 mm Dacron®). Even though the portal vein can generally be dissected off
pancreatic SPNs, the portal vein was intimately adherent and not separable from the pancreatic head lesion
(Figure 2). This extensive fibrosis is likely related to prior surgical dissection as well as possibly tumor
features (fibrosis and osseous metaplasia) discovered on a histologic exam after the resection. Notably, the
rest of the pancreatic tissue was atrophic, with no pancreatic tissue left after resecting the uncinate process,
and thus, a pancreatojejunostomy was not performed. On postoperative day 1, the patient developed a
portal vein thrombosis, promptly underwent a successful portal vein thrombectomy, and was discharged
home on postoperative day 11 on a direct oral anticoagulant (Apixaban; Eliquis®).
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FIGURE 2: Contrast-enhanced CT scan of the abdomen from 2023. This
second view identifies the portal vein in relation to the SPN.

SPN, solid pseudopapillary neoplasm

Grossly, the tumor was 10 cm in diameter and confined to the pancreas. It appeared cystic, with the cyst
wall heavily calcified (Figure 5). Pathological findings confirmed the initial diagnosis of SPN, with the tumor
showing a pseudopapillary architectural pattern and tumor cells growing around fibrovascular cores (Figure
4). The cells had mildly elongated and occasionally grooved nuclei of small to intermediate size, with the
cytoplasm generally eosinophilic. The wall demonstrated areas of osseous metaplasia. Immunoperoxidase
stain results demonstrated positive beta-catenin, CD10, a-1 antitrypsin (AAT), and focally positive
pancytokeratin. Additionally, the tumor showed coagulative-type necrosis. All margins were negative for
invasive carcinoma; no lymphovascular or perineural invasion was identified, and Ki67 was reported as 1-
2%.
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FIGURE 3: Gross specimen of the pancreaticoduodenectomy. The tumor

exhibits a hard, heavily calcified wall.
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FIGURE 4: H&E stain of the patient’s SPN of the pancreas at 100x
magnification.

SPN, solid pseudopapillary neoplasm

Discussion

The cellular origin of SPNs is unclear but potentially involves ductal, acinar, endocrine, and multipotential
stem cells [8]. While SPNs are rare, they are described as prevalent in young women around 25 years of age,
with a female predominance [5]. On imaging, SPNs are usually described as well circumscribed,
encapsulated, and heterogeneous with hemorrhagic and cystic degeneration and commonly have
calcification within and around the periphery of the tumor [9]. The case presented is unique, with the SPN
presenting in a middle-aged man and located at the head of the pancreas. Consistent with the literature,
SPNs occurring in males tend to present at an older age than their female counterparts.

The case presented with the tumor located at the head of the pancreas, where most cases of SPNs, regardless
of gender, are reported to commonly occur within the body and tail [10]. Although the tumor’s location has
not been proven to influence the aggressiveness of the disease, it modifies the management with lesions in
the head of the pancreas requiring a pancreaticoduodenectomy, while a distal pancreatectomy is considered
in tumors of the body or tail [11]. Early referral and management of complex pancreatic tumors by a
specialized team could have altered the magnitude and complexity of the surgery, possibly avoiding portal
vein resection that was deemed necessary when operating in a previously violated field with scarring.
Notably, there was no residual pancreatic tissue, and thus, a pancreaticojejunostomy was not performed.
Due to the lack of tissue, there was no need for either a pancreatic drainage procedure or a pancreatic duct
occlusion to be performed, and a decision was made to place a drain that was checked for amylase in the
postoperative period, confirming no evidence of residual pancreatic tissue. Despite the growing use of
pancreatic duct occlusion during a pancreaticoduodenectomy, this was not the case with this patient, and to
our knowledge, this is the first case of such an occurrence [12].

SPN evaluation is done preoperatively via EUS/FNA biopsy and confirmed through examination of the
resected specimen post-operatively [13-15]. The pathologic, histologic, and immunohistochemical
composition is determined by traditionally analyzing FNA samples for amylase, CEA, CA19-9, glucose levels,
and oncogene markers (i.e., KRAS, GNAS, VHL, and CTNNB10), with SPN’s staining positive for beta-
catenin, CD10, AAT, and variable expression of neuroendocrine markers and cytokeratin [15-18]. Resected
specimens demonstrate classic findings, as in the case presented.

In the literature, the rate of malignancy is about 10-15% and is highly associated with tumor size larger than
5 cm, lymphovascular invasion, pancreatic parenchymal invasion, a Ki-67 index greater than 3%, or the
presence of metastasis at presentation as described in the WHO malignancy criteria [6-8,19-22]. Both males
and females tend to have a low malignancy risk. However, some reports have suggested that male patients
may be at higher risk for a more aggressive disease [19]. The risk for recurrence is increased with tumor
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partial resection [23]. In this case, while the patient is a male with a very large tumor (9 cm), it remained
overall stable for over 20 years, and he presented with local disease with no metastasis. Since the entirety of
the tumor was resected and had favorable histological features, this patient is considered cured. Thus,
overall, the risk of malignancy remains poorly defined, and future research should focus on defining more
sensitive markers associated with high-risk and aggressive SPNs.

Conclusions

SPNs of the pancreas should always be considered in the differential diagnosis when solid cystic lesions are
discovered, regardless of age, gender, and location. This case demonstrated that despite a relatively large
lesion size presenting in a male patient with extended duration, it still had favorable features reflecting the
lack of specific preoperative markers for aggressive tumors, and thus, unless there is an absolute
contraindication, it remains to be advised that all SPNs should be completely resected. Managing complex
pancreatic pathology is best dealt with by a team handling such cases on a regular basis to provide a curative
resection on the first attempt, minimizing the need for a formidable redo.

Appendices

Appendix A
IPMN MCN
50-70s 40-50s
Equal 95% female

Pancreatic head

Multiple mural nodules,
pancreatic duct dilation,
ductal communication, cyst
or cluster of cysts

Viscous, mucin-rich

Jaundice, pancreatitis,
malignancy related

Solitary/multifocal

>192-200 ng/ml

High

KRAS+, GNAS+

Columnar cells, +Mucin,
variable atypia

Medium or high

Body and tail

Large cysts with thick
septae, peripheral
calcification, and
mural nodules

Viscous, mucin-rich

Abdominal pain,
malignancy related

Solitary

>192-200 ng/ml

Low

KRAS+, GNAS-,
CTNNB1-

Columnar cells,
+Mucin, variable
atypia

Medium

SCN

50-60s

70% female
Entire pancreas

Star-shaped central scar with
calcification, microcystic
multiple small cyst,
sometimes oligocytic

Thin

Abdominal pain, mass effect

Solitary

<5 ng/ml
Low

VHL, VEGF-A>8500pg/mL,
VEGF-C>200pg/mL, MUCT,
MUC6

Often acellular or cuboidal
cells stain, +glycogen

Negligible

SPN

20-30s

90% female
Body and tail

Local capsule interruption,
cystic degeneration,
calcification and hemorrhage,
floating cloud sign

Bloody

Abdominal pain, mass effect

Solitary

Unknown

Low

CTNNBH1, B-Catenin, LEF1,
TFE3S, SOX11

Branching papillae with
myxoid stroma

Low or medium

TABLE 1: Key demographic and clinical features of patients with pancreatic cystic neoplasms

IPMN, intraductal papillary mucinous neoplasm; MCN, mucinous cystic neoplasm; SCN, serous cystic neoplasm; SPN, solid pseudopapillary neoplasm

Source: Hu et al. (2022) [3]; reproduced with permission from Frontiers

2024 Carmona et al. Cureus 16(7): €63603. DOI 10.7759/cureus.63603

Additional Information
Author Contributions

All authors have reviewed the final version to be published and agreed to be accountable for all aspects of the

work.

60f8


javascript:void(0)
javascript:void(0)

Cureus

Part of SPRINGER NATURE

Concept and design: Alexis L. Carmona, Sameh A. Fayek
Acquisition, analysis, or interpretation of data: Alexis L. Carmona, Sameh A. Fayek
Drafting of the manuscript: Alexis L. Carmona, Sameh A. Fayek

Critical review of the manuscript for important intellectual content: Alexis L. Carmona, Sameh A.
Fayek

Supervision: Sameh A. Fayek

Disclosures

Human subjects: Consent was obtained or waived by all participants in this study. Conflicts of interest: In
compliance with the ICMJE uniform disclosure form, all authors declare the following: Payment/services
info: All authors have declared that no financial support was received from any organization for the
submitted work. Financial relationships: All authors have declared that they have no financial
relationships at present or within the previous three years with any organizations that might have an
interest in the submitted work. Other relationships: All authors have declared that there are no other
relationships or activities that could appear to have influenced the submitted work.

References

1. Zhao P, deBrito P, Ozdemirli M, Sidawy MK: Solid-pseudopapillary neoplasm of the pancreas: awareness of
unusual clinical presentations and morphology of the clear cell variant can prevent diagnostic errors. Diagn
Cytopathol. 2013, 41:889-95. 10.1002/dc.22989

2. ChoiJY, Kim MJ, Kim JH, et al.: Solid pseudopapillary tumor of the pancreas: typical and atypical
manifestations. AJR Am J Roentgenol. 2006, 187:W178-86. 10.2214/AJR.05.0569

3. HuF,HuY, WangD, et al.: Cystic neoplasms of the pancreas: differential diagnosis and radiology
correlation. Frontiers Oncol. 2022, 12:860740. 10.3389/fonc.2022.860740

4.  Karoumpalis I, Christodoulou DK: Cystic lesions of the pancreas. Ann Gastroenterol. 2016, 29:155-61.
10.20524/20g.2016.0007

5. Gursan N, Yildirgan MI, Atamanalp SS, Sahin O, Gursan MS: Solid pseudopapillary tumor of the pancreas.
Eurasian ] Med. 2009, 41:129-32.

6. Kim MJ, Choi DW, Choi SH, Heo ]S, Sung JY: Surgical treatment of solid pseudopapillary neoplasms of the
pancreas and risk factors for malignancy. Br ] Surg. 2014, 101:1266-71. 10.1002/bjs.9577

7.  YoulL, Yang F, Fu DL: Prediction of malignancy and adverse outcome of solid pseudopapillary tumor of the
pancreas. World ] Gastrointest Oncol. 2018, 10:184-93. 10.4251/wjgo.v10.i7.184

8. Guo N, Zhou QB, Chen RF, et al.: Diagnosis and surgical treatment of solid pseudopapillary neoplasm of the
pancreas: analysis of 24 cases. Can | Surg. 2011, 54:368-74. 10.1503/cjs.011810

9.  Chakhachiro ZI, Zaatari G: Solid-pseudopapillary neoplasm: a pancreatic enigma. Arch Pathol Lab Med.
2009, 133:1989-93. 10.5858/133.12.1989

10.  Huang HL, Shih SC, Chang WH, Wang TE, Chen M], Chan Y]J: Solid-pseudopapillary tumor of the pancreas:
clinical experience and literature review. World | Gastroenterol. 2005, 11:1403-9. 10.3748/wjg.v11.i9.1403

11. Rafay Khan Niazi M, Dhruv S, Polavarapu A, Toprak M, Mukherjee I: Solid pseudopapillary neoplasm of the
uncinate process of the pancreas: a case report and review of the literature. Cureus. 2021, 13:e15125.
10.7759/cureus.15125

12.  ChenG,Yin], Chen Q, et al.: Selective use of pancreatic duct occlusion during pancreaticoduodenectomy in

patients with a small-size duct and atrophic parenchyma in the distal pancreas: a retrospective study. Front
Surg. 2022, 9:968897. 10.3389/fsurg.2022.968897

13.  Chiang AL, Lee LS: Clinical approach to incidental pancreatic cysts. World ] Gastroenterol. 2016, 22:1236-
45.10.3748/wjg.v22.i3.1236

14. Jabloriska B: Pancreatic cysts: etiology, diagnosis and management . Open Med. 2014, 9:92-107.
10.2478/s11536-013-0244-8

15. Tanaka Y, Kato K, Notohara K, et, al.: Frequent B-catenin mutation and cytoplasmic/nuclear accumulation
in pancreatic solid-pseudopapillary neoplasm. Cancer Res. 2001, 61:8401-4.

16. Notohara K, Hamazaki S, Tsukayama C, et al.: Solid-pseudopapillary tumor of the pancreas:
immunohistochemical localization of neuroendocrine markers and CD10. Am ] Surg Pathol. 2000, 24:1361-
71.10.1097/00000478-200010000-00005

17.  Kim M]J, Jang SJ, Yu E: Loss of E-cadherin and cytoplasmic-nuclear expression of 3-catenin are the most
useful immunoprofiles in the diagnosis of solid-pseudopapillary neoplasm of the pancreas. Hum Pathol.
2008, 39:251-8. 10.1016/j.humpath.2007.06.014

18. Haque S, Dietz R, Perez MC: Recognizing the distinct cytomorphologic features of solid pseudopapillary
neoplasm of the pancreas. | Gastrointest Oncol. 2016, 7:E13-6. 10.3978/j.issn.2078-6891.2015.121

19. Machado MC, Machado MA, Bacchella T, Jukemura |, Almeida JL, Cunha JE: Solid pseudopapillary neoplasm

of the pancreas: distinct patterns of onset, diagnosis, and prognosis for male versus female patients.
Surgery. 2008, 143:29-34. 10.1016/j.surg.2007.07.030

20. Uy Hao EI, Hwang HK, Yoon DS, Lee W], Kang CM: Aggressiveness of solid pseudopapillary neoplasm of the
pancreas: a literature review and meta-analysis. Medicine (Baltimore). 2018, 97:e13147.
10.1097/MD.0000000000013147

21. Lin MY, Stabile BE: Solid pseudopapillary neoplasm of the pancreas: a rare and atypically aggressive disease
among male patients. Am Surg. 2010, 76:1075-8. 10.1177/000313481007601011

2024 Carmona et al. Cureus 16(7): e63603. DOI 10.7759/cureus.63603

70f8


https://dx.doi.org/10.1002/dc.22989
https://dx.doi.org/10.1002/dc.22989
https://dx.doi.org/10.2214/AJR.05.0569
https://dx.doi.org/10.2214/AJR.05.0569
https://dx.doi.org/10.3389/fonc.2022.860740
https://dx.doi.org/10.3389/fonc.2022.860740
https://dx.doi.org/10.20524/aog.2016.0007
https://dx.doi.org/10.20524/aog.2016.0007
https://pubmed.ncbi.nlm.nih.gov/25610084/
https://dx.doi.org/10.1002/bjs.9577
https://dx.doi.org/10.1002/bjs.9577
https://dx.doi.org/10.4251/wjgo.v10.i7.184
https://dx.doi.org/10.4251/wjgo.v10.i7.184
https://dx.doi.org/10.1503/cjs.011810
https://dx.doi.org/10.1503/cjs.011810
https://dx.doi.org/10.5858/133.12.1989
https://dx.doi.org/10.5858/133.12.1989
https://dx.doi.org/10.3748/wjg.v11.i9.1403
https://dx.doi.org/10.3748/wjg.v11.i9.1403
https://dx.doi.org/10.7759/cureus.15125
https://dx.doi.org/10.7759/cureus.15125
https://dx.doi.org/10.3389/fsurg.2022.968897
https://dx.doi.org/10.3389/fsurg.2022.968897
https://dx.doi.org/10.3748/wjg.v22.i3.1236
https://dx.doi.org/10.3748/wjg.v22.i3.1236
https://dx.doi.org/10.2478/s11536-013-0244-8
https://dx.doi.org/10.2478/s11536-013-0244-8
https://aacrjournals.org/cancerres/article/61/23/8401/508292/Frequent-Catenin-Mutation-and-Cytoplasmic-Nuclear
https://dx.doi.org/10.1097/00000478-200010000-00005
https://dx.doi.org/10.1097/00000478-200010000-00005
https://dx.doi.org/10.1016/j.humpath.2007.06.014
https://dx.doi.org/10.1016/j.humpath.2007.06.014
https://dx.doi.org/10.3978/j.issn.2078-6891.2015.121
https://dx.doi.org/10.3978/j.issn.2078-6891.2015.121
https://dx.doi.org/10.1016/j.surg.2007.07.030
https://dx.doi.org/10.1016/j.surg.2007.07.030
https://dx.doi.org/10.1097/MD.0000000000013147
https://dx.doi.org/10.1097/MD.0000000000013147
https://dx.doi.org/10.1177/000313481007601011
https://dx.doi.org/10.1177/000313481007601011

Cureus

Part of SPRINGER NATURE

22. RathiJ, Anuragi G,JRL],RP,CS, O LNB: Prediction of recurrence risk in solid pseudopapillary neoplasm
of the pancreas: single-institution experience. Cureus. 2021, 13:e17541. 10.7759/cureus.17541
23. Lee HS, Kim HK, Shin BK, Choi JH, Choi Y], Kim HY: A rare case of recurrent metastatic solid

pseudopapillary neoplasm of the pancreas. ] Pathol Transl Med. 2017, 51:87-91. 10.4132/jptm.2016.06.16

2024 Carmona et al. Cureus 16(7): €63603. DOI 10.7759/cureus.63603 8 of 8


https://dx.doi.org/10.7759/cureus.17541
https://dx.doi.org/10.7759/cureus.17541
https://dx.doi.org/10.4132/jptm.2016.06.16
https://dx.doi.org/10.4132/jptm.2016.06.16

	A Unique Presentation of Solid Pseudopapillary Neoplasm of the Pancreas Requiring Pancreaticoduodenectomy Without Pancreatojejunostomy: A Case Report and Literature Review
	Abstract
	Introduction
	Case Presentation
	FIGURE 1: Contrast-enhanced CT scan of the abdomen from 2023. The image reveals a large (9 cm) non-enhancing septated lesion in the head of the pancreas, featuring hyperdense internal material, a thick rim, and coarse calcifications within the septa. Notable atrophy of the pancreatic parenchyma is also observed. There has been no significant change in the size of the lesion compared to the prior exam in 2019 and the initial imaging in 2006.
	FIGURE 2: Contrast-enhanced CT scan of the abdomen from 2023. This second view identifies the portal vein in relation to the SPN.
	FIGURE 3: Gross specimen of the pancreaticoduodenectomy. The tumor exhibits a hard, heavily calcified wall.
	FIGURE 4: H&E stain of the patient’s SPN of the pancreas at 100x magnification.

	Discussion
	Conclusions
	Appendices
	Appendix A
	TABLE 1: Key demographic and clinical features of patients with pancreatic cystic neoplasms


	Additional Information
	Author Contributions
	Disclosures

	References


