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Abstract
BACKGROUND 
Solid pseudopapillary neoplasms (SPNs) are rare tumors of the pancreas. 
Typically, they occur in young females, often have characteristic imaging features, 
such as cystic components and calcification, and have few effects on the 
pancreatic duct.

CASE SUMMARY 
A 31-year-old man was admitted to our hospital with the chief complaint of 
epigastric pain. There was only mild tenderness in his upper abdomen, and blood 
tests showed only a slight increase in alkaline phosphatase. Contrast-enhanced 
computed tomography showed a 40-mm-diameter, hypovascular mass in the 
head of the pancreas, and the main pancreatic duct upstream of the mass was 
severely dilated. Magnetic resonance imaging showed low intensity on T1-
weighted images, with high intensity on T2-weighted image in some parts. 
Pancreatic ductal adenocarcinoma was the primary differential diagnosis. Portal 
vein infiltration could not be ruled out, so this case was a candidate for 
neoadjuvant chemotherapy. Subsequently, endoscopic ultrasound-guided fine 
needle aspiration was performed, and pathological evaluation and immunos-
taining suggested a diagnosis of SPN. Thus, pancreatoduodenectomy was 
performed. One year after the operation, the patient is alive with no recurrence.

CONCLUSION 
Main pancreatic duct dilatation is usually a finding of suspected pancreatic 
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cancer. However, pancreatic duct dilatation can occur in SPN depending on the 
location and growth speed. Therefore, SPN should be considered in the differ-
ential diagnosis of tumors with pancreatic duct dilatation, and pathological 
evaluation by endoscopic ultrasound-guided fine needle aspiration should be 
actively performed.

Key Words: Solid pseudopapillary neoplasm; Endoscopic ultrasound-guided fine-needle 
aspiration; Main pancreatic duct dilatation; Male; Case report

©The Author(s) 2021. Published by Baishideng Publishing Group Inc. All rights reserved.

Core Tip: Main pancreatic duct dilatation is usually a suspected finding of pancreatic 
cancer. However, pancreatic duct dilatation can occur in solid pseudopapillary 
neoplasm (SPN) depending on the location and growth speed. Therefore, SPN should 
be considered as one of the differential diagnoses of tumors with pancreatic duct 
dilatation, and pathological evaluation by endoscopic ultrasound-guided fine needle 
aspiration should be actively performed.

Citation: Nakashima S, Sato Y, Imamura T, Hattori D, Tamura T, Koyama R, Sato J, Kobayashi 
Y, Hashimoto M. Solid pseudopapillary neoplasm of the pancreas in a young male with main 
pancreatic duct dilatation: A case report. World J Clin Cases 2021; 9(36): 11382-11391
URL: https://www.wjgnet.com/2307-8960/full/v9/i36/11382.htm
DOI: https://dx.doi.org/10.12998/wjcc.v9.i36.11382

INTRODUCTION
Solid pseudopapillary neoplasms (SPNs) are rare tumors of the pancreas. Typically, 
they occur in the body and tail of the pancreas in young females, often have charac-
teristic imaging features, such as cystic components and calcification, and have a good 
prognosis with surgical treatment. Although SPNs are often relatively large, they have 
few effects on the pancreatic duct, and main pancreatic duct dilatation is rare. Their 
occurrence in males is also rare, and their clinical behavior in males is different from 
that in females. Therefore, it is more difficult to make an accurate preoperative 
diagnosis in males than in females. This report describes a young male patient who 
presented with abdominal pain due to a pancreatic mass with main pancreatic duct 
dilatation. There was no calcification, and the main pancreatic duct upstream of the 
mass was highly dilated, so pancreatic cancer was strongly suspected. However, it was 
possible to diagnose SPN by endoscopic ultrasound-guided fine needle aspiration 
(EUS-FNA), and radical resection was successfully performed. We report a rare case of 
SPN in a young man with severe dilatation of the main pancreatic duct.

CASE PRESENTATION
Chief complaints
A 31-year-old man was admitted to the emergency department of our hospital with 
the chief complaint of epigastric pain.

History of present illness
His symptoms started several days earlier and had worsened in the last 12 h.

History of past illness
He had been treated for alcoholic hepatitis about five years ago at another hospital, 
and since then he has reduced his drinking but has not stopped drinking.

Personal and family history
Nothing in particular.

https://creativecommons.org/Licenses/by-nc/4.0/
https://creativecommons.org/Licenses/by-nc/4.0/
https://creativecommons.org/Licenses/by-nc/4.0/
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Physical examination
His temperature was 36.8 °C, heart rate was 58 bpm, respiratory rate was 12 breaths 
per minute, blood pressure was 118/72 mmHg, and oxygen saturation on room air 
was 98%. There was no abnormality on examination other than mild tenderness in his 
upper abdomen.

Laboratory examinations
Blood tests showed only a slight increase in alkaline phosphatase, and no increase in 
inflammatory markers or pancreatic enzymes (Table 1).

Imaging examinations
Contrast-enhanced computed tomography showed a 40-mm-diameter, hypovascular 
mass in the head of the pancreas. The inside was uneven, and there was a cyst-like, 
low-density area in some parts. The boundaries were relatively clear. The lesion was 
heterogeneously and slightly enhanced as the phase progressed. The main pancreatic 
duct upstream of the mass was severely dilated to 7 mm (Figure 1). The patient 
quickly improved with conservative treatment, but was evaluated further. Abdominal 
ultrasonography showed a well-defined, circular, hypoechoic mass in the head of the 
pancreas (Figure 2). Magnetic resonance imaging showed low intensity on T1- and T2-
weighted images, with high intensity on T2-weighted image in some parts. The mass 
showed high intensity on diffusion-weighted images, and the main pancreatic duct 
upstream of the mass was extremely dilated on magnetic resonance cholangiopan-
creatography (Figure 3). 18F-fluorodexyglucose (FDG) positron emission tomography 
also showed a strong increase in FDG uptake in the mass (Figure 4).

Further diagnostic work-up
Although the patient was young, pancreatic ductal adenocarcinoma was the primary 
differential diagnosis, along with neuroendocrine tumor, adenosquamous carcinoma, 
anaplastic pancreatic cancer, mass-forming pancreatitis, etc. If this was pancreatic 
cancer, portal vein infiltration could not be ruled out, and he was a candidate for 
neoadjuvant chemotherapy. There were two ways to obtain a pathological diagnosis, 
by EUS-FNA and by pancreatic juice cytology from endoscopic retrograde pancreato-
graphy. EUS-FNA was chosen because of the risk of pancreatitis and the accuracy of 
diagnosis. A 22-gauge needle was used to puncture the mass from the descending 
duodenum (Figure 5). The pathological evaluation showed a pseudopapillary 
structure and a pseudorosette structure in some parts. Immunostaining showed that 
the tumor was β-catenin-positive and CD10-positive, suggesting a diagnosis of SPN 
(Figure 6).

FINAL DIAGNOSIS
The final diagnosis was SPN.

TREATMENT
Surgical resection was considered appropriate in this case, and pancreatoduoden-
ectomy was performed. There was no portal vein infiltration, and portal vein resection 
was not required. His chief complaint of epigastric pain improved after surgery.

OUTCOME AND FOLLOW-UP
The pathological findings of the resected specimen were also SPN (Figure 7), and 
radical resection was successfully performed. One year after the operation, the patient 
has survived with no recurrence.

DISCUSSION
SPN was first reported by Frantz in 1959 and was classified as a low-grade tumor of 
the pancreas in the World Health Organization’s disease classification in 1996[1,2]. 
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Table 1 Laboratory data

Laboratory examination
Hematologic test

White blood cells 6.3 × 103/μL

Red blood cells 4.62 × 106/μL

Hemoglobin 14.2 g/dL

Platelet count 203 × 103/μL

Hematocrit 41.7%

Mean corpuscular volume 90.3 fL

Coagulation

APTT 26.9 s

PT 103.1%

PT INR 0.98

Fibrinogen 182.4 mg/dL

D-dimer 0.4 mg/mL

Tumor marker

CEA 1.4 μg/L

CA19-9 11 U/mL

DUPAN-2 < 25 U/mL

SPan-1 < 10.0 U/mL

Chemistry

Total protein 7.1 g/dL

Albmin 5.0 g/dL

AST 21 U/L

ALT 26 U/L

LDH 162 U/L

ALP 429 U/L

γ-GT 28 U/L

Total bilirubin 0.5 mg/dL

Blood urea nitrogen 17 mg/dL

Creatinine 0.80 mg/dL

Na 141 mmol/L

K 4.0 mmol/L

Cl 104 mmol/L

Ca 9.4 mmol/L

CRP 0.01 mg/dL

Amylase 130 U/L

Lipase 53 U/L

Elastase1 215 ng/dL

IgG 713 mg/dL

IgG4 38 mg/dL

APTT: Activated partial thromboplastin time; PT: Prothrombin time; PT-INR: Prothrombin time-international normalized ratio; CEA: Carcinoembryonic 
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antigen; CA19-9: Carbohydrate antigen 19-9; DUPAN-2: Duke pancreas-2; Span-1: S-pancreas-1; AST: Aspartate aminotransferase; ALT: Alanine 
aminotransferase; LDH: Lactate dehydrogenase; ALP: Alkaliphosphatase; γ-GTP: γ-glutamyl transpeptidase; CRP: C reaction protein.

Figure 1 The plain phase, the arterial phase, the portal vein phase, and the delayed phase. A: Contrast-enhanced computed tomography shows a 
40-mm-diameter, hypovascular mass in the head of the pancreas, the inside is uneven, and the boundaries are relatively clear (white arrows); B-D: The lesion 
heterogeneously and slightly enhances as the phase progresses. The main pancreatic duct upstream of the mass is severely dilated (yellow arrows).

Figure 2 Abdominal ultrasonography shows a well-defined, circular, hypoechoic mass in the head of the pancreas (arrow).

Typically, it occurs in the body and tail of the pancreas in young woman, often has 
typical imaging features, such as cystic components and calcification, and has a good 
prognosis following surgical treatment. These tumors are rare, accounting for 0.3%-
2.7% of all pancreatic tumors, and their histological origin and differentiation are still 
uncertain[3]. However, with the recent progress in imaging modalities, reports of SPN 
have increased, and its pathophysiology is gradually being elucidated. For example, in 
the past, male cases were rare, at around 3%-10%[3,4], but recent reports suggest that 
the rate may be as high as 23%-35%[5-8]. SPN has malignant potential, with 10%-15% 
already being malignant at the time of discovery, and 0.9%-6.2% demonstrating nearby 
organ infiltration and distant metastasis to the liver, peritoneum, and lungs[3,4,8]. 
Nevertheless, curability following surgical resection with negative margins for local 
cases is very high. On the other hand, even in cases with distant metastases, the 
therapeutic effect of batch resection including the metastases is also high, with 
reported improvement in overall survival and disease-free survival. In fact, a good 
prognosis has been reported, with a 5-year survival rate of over 90% for all degrees of 



Nakashima S et al. SPN with pancreatic duct dilatation

WJCC https://www.wjgnet.com 11387 December 26, 2021 Volume 9 Issue 36

Figure 3 Magnetic resonance imaging and magnetic resonance cholangiopancreatography. A-C: Magnetic resonance imaging shows low intensity 
on T1- and T2-weighted images and high intensity on diffusion-weighted images (white arrows); D: Magnetic resonance cholangiopancreatography shows dilatation 
of the main pancreatic duct upstream of the mass (yellow arrow).

Figure 4 18F-fluorodexyglucose positron emission tomography also shows a strong increase in 18F-fluorodexyglucose with a maximum 
standardized uptake value of 5.56 (arrow).

SPN[3,4,6-8]. Therefore, accurate preoperative diagnosis is important to provide 
appropriate treatment at any stage.

In the present case, the patient was not female, the tumor was present in the head of 
the pancreas, and it was not accompanied by calcification. It was not a typical SPN, 
except that cystic components were suspected in some parts. Above all, pancreatic 
cancer was strongly suspected because of the severe dilatation of the main pancreatic 
duct. Main pancreatic duct dilatation is an important imaging finding as a tool for the 
early detection of pancreatic cancer. Pancreatic duct dilatation is sometimes observed 
in neuroendocrine tumors of the pancreas, intraductal papillary mucinous neoplasm, 
and chronic pancreatitis, etc., but when there is dilatation of the main pancreatic duct 
upstream of the pancreatic mass, the diagnosis of pancreatic cancer must be suspected. 
SPN is rarely associated with pancreatic duct dilatation. Lubezky et al[4] stated that 
none of their 32 SPN cases had pancreatic duct dilatation, and it is interesting that their 
cases did not show involvement of the pancreatic duct despite a relatively large mass. 
Moreover, Baek et al[9] reported that the absence of upstream pancreatic duct 
dilatation is useful for differentiating SPN from pancreatic ductal cancer, and Jang et al
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Figure 5 Endoscopic ultrasound-guided fine needle aspiration is performed with a 19-gauge needle.

Figure 6 Hematoxylin and eosin staining and immunostaining. A: Hematoxylin and eosin staining (H&E) of a biopsy sample obtained by endoscopic 
ultrasound-guided fine needle shows a pseudopapillary structure and a pseudorosette structure in some parts on H&E staining (× 20); B and C: Immunostaining 
shows that the tumor is β-catenin-positive (B, × 20) and CD10-positive (C, × 20).

[10] also reported that pancreatic ductal cancer was significantly more frequently 
associated with pancreatic duct dilatation than was SPN. However, recent reports 
suggest that SPNs with dilatation of the main pancreatic duct are more common than 
expected. For example, De Robertis et al[11] reported that six (8.8%) of 68 SPNs present 
in the head and body of the pancreas in their case series had pancreatic duct dilatation. 
Li et al[12] also reported that three (12.5%) of the 24 SPNs present in the head and body 
of the pancreas in their cases had pancreatic duct dilatation. Liu et al[7] stated that 
pancreatic duct dilatation was observed in 25 (10.3%) of 243 consecutive SPN patients, 
although the details of their locations are unknown. From the previous reports, it 
seems that the frequency of pancreatic duct dilatation in cases with SPN of the head 
and body is about 10%, which is not uncommon. Although not a predominant 
location, it should be recognized that pancreatic duct dilatation may sometimes occur 
in SPNs present in the head and body of the pancreas. The above reports mention why 
there are cases of SPN with pancreatic duct dilatation. There is a certain proportion of 
SPNs with dilatation of the main pancreatic duct, but neither of them discusses the 
mechanism. Most pancreatic cancers have pancreatic duct dilatation because they 
occur in pancreatic ducts. On the other hand, even if the SPN is relatively large, it has 
little effect on the caudal pancreatic duct. As mentioned above, even if it occurs in the 
head and body of the pancreas, pancreatic duct dilatation occurs in only about 10%. Is 
it related to malignancy? Lee et al[13] reported that all four of the SPNs with main 
pancreatic duct dilatation in their series were malignant, and they presumed that 
pancreatic duct dilatation was caused by malignant transformation and infiltration of 
the pancreatic duct. On the other hand, De Robertis et al[11] stated that two of their six 
cases had direct tumor infiltration of the pancreatic duct, whereas the other four cases 
had ductal compression. Li et al[12] also reported that compression was the main cause 
of pancreatic duct dilatation in all three of their cases. Therefore, there is little 
relationship between malignancy and pancreatic duct dilatation, and compression is 
considered important. The present case was also not malignant, but the main 
pancreatic duct was severely dilated. Histological evaluation showed that the tumor 
surrounded the main pancreatic duct, compressing it from all directions.
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Figure 7 Hematoxylin and eosin staining and pathological findings. A: Cut surface of the resected specimen is a white solid mass separate from the 
pancreas; B: Histologically, hematoxylin and eosin staining (× 200) shows a pseudopapillary structure and a pseudorosette structure like the biopsy sample obtained 
by endoscopic ultrasound-guided fine needle; C and D: Immunostaining also shows that the tumor is β-catenin-positive (C, × 20) and CD10-positive (D, × 20). The 
pathological findings result in the final diagnosis of SPN. The main pancreatic duct is very narrow; E: Histologically, there is no malignant infiltration, and the tumor 
surrounds the main pancreatic duct, compressing it from all directions (× 40).

We infer that compression is not the only factor involved in pancreatic duct 
dilatation. If it were the only cause, pancreatic duct dilatation should be correlated 
with size. In general, many SPNs are large and likely to compress the pancreatic duct, 
but pancreatic duct dilatation rarely occurs in practice. De Robertis et al[11] also 
reported that there was no difference in tumor size and presence of pancreatic duct 
dilatation in their series, and four of the six tumors with pancreatic duct dilatation had 
a relatively small diameter of 3 cm or less. That is, the association between size and 
pancreatic duct dilatation is not significant. We presume that growth speed is 
probably another factor. The present case had a past history of alcoholic hepatitis 
treated at another hospital about 5 years earlier. At that time, ultrasonography and 
computed tomography scan were performed, but no abnormality was found in the 
pancreas. Thus, it is considered that the tumor grew relatively rapidly in about 5 years. 
Both compression and growth speed may have led to pancreatic duct dilatation. No 
report has examined the relationship between SPN and pancreatic duct dilatation in 
the past, but the combination of compression and growth speed seems to be a 
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sufficiently possible hypothesis based on the present patient’s clinical course. In the 
future, we would like to accumulate cases and increase their generalizability. This was 
not a typical case of SPN in that it had no characteristic features such as sex, location, 
or calcification, and it was accompanied by pancreatic duct dilatation. However, it is 
interesting because it may lead to the elucidation of the mechanism by which 
pancreatic duct dilatation can occur in SPNs.

In the present case, although pancreatic cancer was suspected, there was no distant 
metastasis even though portal vein infiltration was suspected. Therefore, the treatment 
policy aimed for conversion surgery after preoperative chemotherapy. However, when 
EUS-FNA was performed to make a histological diagnosis before chemotherapy, a 
pathological diagnosis of SPN was made, leading to a change in treatment policy. 
Several reports have shown the usefulness of EUS-FNA for SPN[14,15]. As mentioned 
above, it has been established that surgical resection is effective for SPN at any stage, 
and that EUS-FNA is important for accurate preoperative diagnosis and surgical 
planning. However, although SPNs often contain cystic components, EUS-FNA for 
cystic tumors is controversial in terms of safety. A multicenter study of FNA 
procedures in Europe by Karsenti et al[16] that evaluated the risk of tumor dissem-
ination suggested that there was no recurrence or dissemination after surgery. On the 
other hand, Yamaguchi et al[17] reported the world’s first case of dissemination after 
EUS-FNA for SPN. Moreover, Virgilio et al[18] reported a case of cyst rupture caused 
by EUS-FNA for SPN. Lévy et al[19] and Lanke et al[20] stated that, since EUS-FNA is 
an invasive procedure, it is permissible to diagnose the lesion without histological 
evaluation and to proceed to surgical treatment in the presence of typical SPN imaging 
features, and that EUS-FNA should only be considered a diagnostic tool for atypical 
cases. Therefore, careful assessment of the indications for EUS-FNA is important. The 
present case had atypical characteristics, with no cystic component, which was a good 
indication for FNA; in fact, EUS-FNA led to the correct treatment policy and was very 
effective. Fortunately, there were no malignant findings, and complete resection with a 
negative surgical margin was obtained. A good prognosis can be expected, and the 
patient is still alive without recurrence.

CONCLUSION
Main pancreatic duct dilatation is usually a finding of suspected pancreatic cancer. 
However, pancreatic duct dilatation can occur in SPN depending on the location and 
growth speed. Therefore, SPN should be considered in the differential diagnosis of 
tumors with pancreatic duct dilatation, and pathological evaluation by EUS-FNA 
should be actively performed.
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