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Abstract 
Solid pseudopapillary neoplasms (SPNs) are frequently seen in young women. Although the behavior pattern varies, these rare 
lesions generally have a low malignant potential. In this study, the aim was to investigate the effect of clinicopathological features 
of lesions on the recurrence in and survival of patients. In this study, patients of our clinic who were pathologically diagnosed 
with SPN after pancreatic surgery between July 2008 and December 2020 were evaluated retrospectively. Patients’ age, gender, 
comorbidities, symptoms at the time of application, preoperative CA 19-9, CEA value, preoperative cross-sectional diagnostic 
imaging method and lesion characteristics, surgery, postoperative complications, length of hospital stay, and histopathological 
features were evaluated. Early and late mortality, overall survival, disease-free survival, and recurrence rate were determined. Four 
of the 23 patients diagnosed with SPN were male and the median age was 29 (23–47) years. Of the study patients, 69.56% 
experienced pain symptoms and 30.43% were asymptomatic. The median tumor size was 4 cm (1.5–15). The most common 
surgical procedure was distal pancreatectomy (56.5%). The median length of hospital stays was 5 (3–120) days and morbidity 
was observed in 9 cases (39.13%). The mortality rate was 4.35%. The mean follow-up period in the series was 53 (8–132) months 
and none of the patients developed recurrence. In this study, no significant difference was found regarding recurrence in patients 
with SPN with histopathologically aggressive biological behavior. The overall survival rate was 95.7%. SPNs are rare lesions with 
low malignant potential. SPNs are associated with longer-term survival after surgical resection.

Abbreviations: BMI = Body mass index, CT = computarized tomography, DGE = delayed gastric emptying, EUS = endoscopic 
ultrasound, LHS = length of hospital stay, MR = magnetic resonance radiography, NETs = neuroendocrine tumors, POPF = 
pancreatic fistula, ROC = receiver operating characteristic, SPN = solid pseudopapillary neoplasm, SPNs = solid pseudopapillary 
neoplasms, US = ultrasonography
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1. Introduction

Pancreatic solid pseudopapillary neoplasm (SPN) was first 
described by Frantz in 1959 and different terminologies have 
been used until now. It was finally classified as SPN by the 
WHO in 2010.[1,2] Today, its incidence is increasing due to the 
widespread use of imaging techniques. It constitutes 10–15% 
of all pancreatic cystic neoplasms and <2% of exocrine pancre-
atic neoplasms.[3,4] SPNs are frequently seen in young women 
under 40 years of age and are rare lesions with low malignant 
potential, although the behavior pattern varies.[5–7] They usually 
grow slowly and can reach large sizes without causing symp-
toms. Although patients are often asymptomatic, they may have 
nonspecific symptoms such as weight loss, dyspepsia, and pain. 
Although rare, palpable masses can be detected. SPNs are usu-
ally detected incidentally by abdominal ultrasonography (US) 
and/or abdominopelvic computarized tomography (CT), and 
magnetic resonance radiography (MR). They are cystic-solid 

lesions with a well-defined capsule, and a solid structure or a 
solid component in the peripheral section.

Problems experienced in the diagnosis of these borderline 
tumors and the uncertainty of which factors affect recurrence 
and survival after surgery remain. Although the diagnosis can be 
made easily by a characteristic radiological appearance such as 
an encapsulated mass, hemorrhage or cystic degeneration, and 
peculiar epidemiology, it should be distinguished from a neuro-
endocrine tumor or mucinous cystic neoplasia when detected 
incidentally.[8] Since SPNs are typically clearly distinguished 
from adjacent nonneoplastic pancreatic tissue, they can be cura-
tively treated (5-year survival rate of 95–98%) with various 
surgical methods, such as distal pancreatectomy and pancreati-
coduodenectomy, including enucleation, depending on localiza-
tion and size.[4,5,9,10] It was suggested that possible indicators of 
the malignant behavior of SPN are an infiltrative growth pat-
tern, capsule or pancreatic parenchymal invasion, lymph node 
metastasis, and vascular involvement, which were suggested 
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to be significant for recurrence, together with various histo-
pathological features such as nuclear pleomorphism, apparent 
necrosis, and an increased mitotic rate. However, pathological 
criteria could not be clearly defined due to the small number 
of cases.[7,11,12] Organ invasion from infiltrative spread and met-
astatic lesions are encountered in 10–15% of cases and wide 
resections with negative margins were shown to influence sur-
vival.[7,13] Therefore, it is important to rapidly implement the 
appropriate surgical approach for the treatment of these lesions, 
specifically by distinguishing them from other cystic neoplasms. 
On the other hand, some studies reported good results regarding 
chemoradiotherapy in unresectable patients[5,11]

The primary endpoint of this study was to evaluate the effects 
of clinical-pathological features of SPN on recurrence in and 
survival of patients after surgical resection. The secondary end-
point was to assess the effectiveness of the methods applied in 
the diagnosis and treatment.

2. Materials and Methods
In this study, patients who were pathologically diagnosed with 
SPN after pancreatic surgery at the General Surgery Department 
of Bursa Uludag University between January 2008 and December 
2020 were retrospectively screened. The study was approved by 
the ethics committee of our university (approval number: 2021-
6/59). Patients’ demographic characteristics, comorbidities such 
as diabetes-hypertension, symptoms related to the disease at 
the admission, preoperative CA 19-9 and CEA values, preop-
erative cross-sectional diagnostic imaging methods and lesion 
characteristics, surgery, surgical morbidity (bleeding, pancre-
atic fistula (POPF), lymphatic fistula, delayed gastric emptying 
(DGE), reoperation), 30-day mortality, and length of hospital 
stay (LHS) were examined. The criteria of the “International 
Study Group of Pancreatic Surgery” were used for POPF.[14]

To evaluate long-term outcomes (local recurrence, distant 
metastasis, and late disease-related mortality), the final condi-
tion of all patients was evaluated via file notes and phone calls, 
and necessary examinations were made.

The diagnosis of SPT was confirmed by 2 experienced 
pathologists. Tumor localization, tumor size, tumor pattern 
(solid, cystic), necrosis, mitotic activity, presence of calcification, 
and surgical margin were evaluated pathologically. Moreover, 
histopathological features of aggressive biological behavior 
such as nuclear atypia, lymph node involvement, pancreatic 
parenchymal invasion, peripancreatic adipose tissue invasion, 
lymphovascular and perineural invasion were examined. 
Immunohistochemical findings including CD10, progesterone, 
Ki67 proliferation index, synaptophysin, chromogranin A, and 
Beta-catenin were also examined.

2.1. Statistical analysis

Statistical analyses were performed using IBM SPSS Statistics 
v.23. Normality of the continuous variables was tested using the 
Shapiro–Wilk test. Mean ± standard devition or median (mini-
mum-maximum) values were given for normal and nonnormal 
data, respectively. Mann–Whitney U test was used to compare 
numerical variables between 2 independent groups. Categorical 
variables were presented with frequencies and percentages. 
Categorical variables were compared between the groups using 
Fisher exact chi-square test. Receiver operating characteristic 
(ROC) curve analysis was performed to evaluate the performance 
of tumor size in distinguishing between those with and without a 
Cystic component. P < .05 was accepted as statistically significant.

3. Results
Of the 670 patients who were operated on for pancreatic neo-
plasia between January 2008 and December 2020, 89 were 

operated on with a prediagnosis of cystic neoplasia. Twenty-
three of these patients were histopathologically diagnosed with 
SPN. Of the patients, 19 (82.6%) were female and 4 (17.4%) 
were male (Table 1). The median age of the patients was 29 (23–
47) years, and the mean body mass index(BMI) was 29 ± 1.75. 
The most common symptom was abdominal pain (69.56%). 
One patient (4.3%) had a palpable mass. 30.43% of the 
patients were asymptomatic and SPN was detected incidentally 
during examinations performed for other reasons. 56.53% of 
the patients had no comorbidity. In the preoperative evaluation, 
CA 19-9 increase (73 U/ml) was detected in only 1 patient (nor-
mal CEA value), and the CEA and CA 19-9 values were normal 
in the remaining 22 patients.

In all cases, CT or MR examinations were performed together 
with US. Both examinations (CT-MR) were performed on 

Table 1

Characteristics of patients treated for solid pseudopapillary 
neoplasm (n = 23)

Clinical and surgical characteristics n:23 

Age (yr)* 29 (23–47)
Gender (female/male) 19/ 4
BMI (kg/m2)† 29 ± 1,75
Smokers 3
Alcohol abuse 0
Asymptomatic 7
Symptoms  
  Abdominal pain 16
  Vomiting 3
  Palpable mass 1
Comorbidities 10
  Diabetes 2
  Hypertension 4
  Coronary artery disease 2
  Arrhythmia 1
  Chronic obstructive pulmonary disease 3
  Other 3
Location  
  Head 9
  Body 6
  Tail 8
Radiologic characteristics  
  Solid 10
  Cystic 4
  Mixed 9
Main pancreatic duct dilatation (>4 mm) 2
Ca 19.9 > 37 U/ml 1
Type of surgery  
  Enucleations 4
  Whipple 5
  Distal pancreatectomy, with splenectomy 10
  Distal pancreatectomy, spleen preserving 3
  Central pancreatectomy 1
Morbidity 9
  Grade B POPF 1
  Grade B POPF + intraabdominal abscess 3
  Grade B POPF + intraabdominal 

hemorrhage
1

  Grade C POPF + intraabdominal abscess 1
  Intraabdominal hemorrhage 1
  Superficial surgical site infection 1
  Pulmonary complication 1
  Lymphatic fistula 0
  Delayed gastric emptying 0
Mortality 1
Length of hospital stay (d)* 5 (3–120)
Readmission 2 (8,7)
Follow-up period (mo)* 53 (8–132)
Recurrence 0

*Mean ± SD.
†Median (min–max).
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7 patients, only CT was performed on 11 patients and only MR 
was performed on 4 patients. In 1 case, a lesion was detected in 
the preoperative USA. The number of pure cystic lesions that 
appeared radiologically was 4 (17.4%). A heterogeneous struc-
ture was detected in 9 cases and a solid structure was detected 
in the remaining 10 cases.

The lesions were localized in the head of the pancreas in 
9 patients, in the body in 6 patients, and in the tail in 8 patients. 
Pancreatic duct dilatation was seen in only 2 patients. The 
lesions of these 2 patients were in the head of the pancreas. In all 
other patients, the diameter of the pancreatic duct was <4 mm. 
The general median tumor size was 4 (1.5–15) cm. The median 
tumor size was 5 (1.5–15) cm in women and 2.25 (1.9–4.8) cm 
in men. Although this difference was statistically insignificant 
(P = .06), the diameter of the lesions encountered in women 
was larger compared to men. The most common surgical proce-
dure was distal pancreatectomy (56.5%). Splenectomy was also 
performed on 10 of the 13 patients who underwent distal pan-
createctomy. Lesions in all of the 4 patients (17.4%) who under-
went enucleation were localized in the head of the pancreas. 
The Whipple procedure was performed in the other 5 cases with 
pancreatic head localization. Central pancreatectomy was also 
performed on a patient with a diameter of 1.5 cm localized in 
the neck of pancreas.

Surgical morbidity was 39.13% (n: 9 cases). Medical treat-
ment was administered to a patient who developed hemorrhage 
in the early postoperative period and underwent distal pancre-
atectomy and splenectomy. Due to the development of intraab-
dominal hemorrhage, surgical hemostasis was performed on a 
patient who underwent distal pancreatectomy and developed 
grade B pancreatic fistula. Due to the development of grade B 
pancreatic fistula, percutaneous drainage was performed on 4 
patients in total: 2 patients who underwent distal pancreatec-
tomy and splenectomy, 1 patient who only underwent distal 
pancreatectomy, and 1 patient who underwent central pancre-
atectomy. Three of these patients also had an intraabdominal 
abscess. One patient developed a superficial surgical site infection 
and 1 developed atelectasis. One enucleated patient died on the 
39th postoperative day after repeated operations due to grade C 
pancreatic fistula and an intraabdominal abscess. Mortality was 
4.35%. The length of hospital stays were 5 (3–120) days. The 
rate of readmission in the first 30 days was 8.7% with 2 cases. 
Bleeding was brought under control by surgical intervention 
in one of these cases and the abscess was drained in the other 
patient using radiological intervention.

The median follow-up period was 53 months (8–132). No 
patients had evidence of postoperative recurrence of SPN. The 
survival rate was 95.7% (Table 1).

Lymph node metastasis was not detected in any of the 
patients in the histopathological evaluation (Table 2). Necrosis 
and mitosis were not detected in any of the patients whereas 
4 patients had perineural invasion and 5 patients had mild 
cellular atypia. CD10 positivity was detected in all but one of 
the patients and progesterone receptor positivity was detected 
in 20 patients. Four patients had chromogranin A positivity 
and 7 had synaptophysin positivity. All patients were β-cat-
enin positive. In the study, it was found that there was no 
statistically significant effect of gender and tumor diameter 
(<5 cm and others) on histopathological data (Ki67 prolifera-
tion index, nuclear atypia, perineural invasion) (p = NS). The 
median tumor size was 3 (1.5–13) cm in tumors without a 
pathologically cystic component whereas the median tumor 
size was 5.1 (3–15) cm in tumors with a cystic component. 
This difference was statistically significant (P = .04). ROC 
analysis was conducted to evaluate the performance of tumor 
diameter in distinguishing between those with and without a 
cystic component (AUC = 0.756, P = .01). According to the 
Youden-J index, the cut-off value for tumor size was >3 cm 
in distinguishing between those with and without a cystic 
component.

The Ki-67 proliferation index was 10% in only one of 4 
patients with a Ki-67 proliferation index of ≥ 5%. Mild cellular 
atypia was detected in 2 of the 4 patients with a Ki-67 prolif-
eration index of ≥ 5% and it was detected in 15.79% (3 cases) 
of the remaining 19 cases with a low Ki-67 proliferation index 
(P = .28).

4. Discussion
Although studies on SPNs appear as case reports and case 
series in the literature, the frequency of SPNs is increasing, 
especially with the screening and immunohistochemical eval-
uation methods that have been widely used for identification. 
Law et al reported that 87.3% of 2744 cases included in the 
studies published between 1960 and 2012 arose after 2000.[15] 
According to the literature, the mean age at diagnosis is 23–35 
years and SPNs are more common in young women.[4,16] In 
general, the male to female ratio is 1:10; however, this ratio 
reaches 30% in some studies.[10,17] It was reported that SPN 
seen in men occurs especially in advanced age (5th decade), 
with larger sizes, more asymptomatically, and more aggres-
sively.[10,17–19] In this study, males constituted 17.4% of the 
cases and were in the older age group (male median age: 53.5 
(41–63) years, female median age: 25 (16–67) years) (P = .02). 
Although it was not statistically significant (P = .60), 50% of 
the male patients were asymptomatic whereas 26.3% of the 
female patients were asymptomatic.

Although the symptoms in patients are usually nonspecific, 
the most common symptom is pain. In this study, abdominal 
pain was the major complaint in all 16 symptomatic patients. 
The remaining 7 cases were diagnosed incidentally (30.43% of 
the cases were asymptomatic). The asymptomatic incidence rate 
is reported to be around 30% in the literature.[5,6] Law et al 
reported this rate as 38.1% in 2744 patients.[15] In this study, 
4 cases detected incidentally had tumoral masses localized in 
the tail and 2 cases were head-localized, and 4 of these masses 
reached large sizes (>5 cm) before they became symptomatic. 
Fifty percent of tail lesions were detected incidentally whereas 
the rate for lesions in head localizations was 22%. In 10 cases 
with a total lesion size of ≥5 cm in the study, the median lesion 
diameter was 8.56 cm (min-max: 5–15 cm). Tumor diameter was 

Table 2

Pathological characteristics of patients treated for solid 
pseudopapillary neoplasms (n = 23).

Pathological features n:23 

Size of lesion (cm)* 4 (1,5–15)
  <5 cm (n = 13) 2,82 (1,5–4,8)
  ≥5 cm (n = 10) 8,56 (5–15)
Margin status (R0) 23
Calcifications 3
Pancreatic parenchyma invasion 8
Liver metastasis 0
Nodal metastasis 0
  Harvested lymph nodes* 6 (0–15)
Presence of cystic component inconsistent with radiology 7
Necrosis and mitosis 0
Angiovascular invasion 0
Perineural invasion 4
Nucleer atypia 5
Chromogranin A positivity 4
Synaptophysin positivity 7
Progesterone receptor positivity 20
CD10 positivity 22
Ki67 proliferation index  
  ≥%5 positive 4
  <%5 positive 19

*Median (min-max).
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< 5 cm and the median lesion diameter was 2.82 cm (1.5–4.8 cm) 
in 13 cases. In this study, there was no correlation between 
symptoms and tumor size (P = .11). Similarly, Song et al did not 
find a correlation between size and symptoms,[20] whereas Hu 
et al reported that abdominal pain symptoms increased in large 
tumors.[21]

SPNs with a typical appearance of a well-defined and het-
erogeneous internal structure can be widely diagnosed with 
CT, MR, and endoscopic ultrasound (EUS). MR and EUS 
may provide more detailed information about tissue charac-
teristics such as hemorrhage, cystic degeneration, and necro-
sis. Small lesions appear as homogeneous content in CT and 
large lesions appear as heterogeneous contrast enhancement. 
On the other hand, low-intensity lesions are seen on T1 
images in MR and high-intensity lesions are seen on T2 and 
diffusion-weighted images.[10] The incidence of cystic com-
ponents decreases due to bleeding into the tumor, especially 
in lesions larger than 5 cm.[22] The detection rate of SPNs 
with isolated diagnostic imaging is 50–70% and the use of 
multiple diagnostic imaging methods is recommended for an 
accurate preoperative diagnosis.[10] In this study, the lesion 
size was ≥ 5 cm in all 7 patients who did not have a cystic 
component on CT or MR but had a pathologically cystic 
component.

Although SPN can be seen in all parts of the pancreas, body 
and tail localizations are more common.[8,12,13,23] In this study, 
there was a similar distribution in all parts of the pancreas, 
whereas 60.9% were body and tail localizations, which form 
the distal part. In contrast, 63.6% of the lesions reaching large 
dimensions were localized in the body-tail.

SPNs are lesions with low malignant potential and an 
excellent prognosis with a 5-year survival rate of 95–98% 
after curative surgery. The recurrence rate in the literature 
ranges between 3 and 9%.[4,5,8,9,16] RO resection in SPN is the 
most critical point that determines the prognosis. Even vascu-
lar resections, which are simultaneous resections in patients 
with resectable metastatic liver lesions, and large resections 
with negative margins due to adjacent organ invasion, are 
appropriate treatment approaches for these lesions with 
slow growth patterns.[4,24] Lymph node metastasis is scarce 
in noninvasive SPNs (0–2%); therefore, adding the excision 
of suspected large lymph nodes to the surgical procedure 
instead of extended lymph node dissections is sufficient for 
curative surgery.[4,10,13,25,26] In this study, the median number 
of lymph nodes was found to be 7 (2–15) in the 16 cases with 
lymph nodes in the pathological evaluation of the resection 
material and no lymph node metastasis was detected in any 
of the patients. Since most SPNs are located in the tail and/
or body of the pancreas, distal pancreatectomy is the most 
commonly applied procedure. SPN in the head of the pan-
creas or uncinate process occurs in approximately one-third 
of patients and is treated with a pancreatoduodenectomy. 
Main pancreatic-duct-unrelated small tumors can be enu-
cleated without reducing long-term survival.[27] Technically, 
parenchyma-sparing surgery such as enucleations and cen-
tral pancreatectomy can be applied in appropriate cases. 
All these surgical techniques were used in the study. Distal 
pancreatectomy was performed in 56.52% of the cases (13 
cases) and pancreatic head resection was performed only in 5 
cases (21.74%). It was seen that more limited resections such 
as enucleation-central pancreatectomy were used in one-fifth 
of the cases. No recurrence occurred in any patient, which is 
important to show that limited pancreatic resections can be 
performed in appropriate cases. Moreover, distal localized 
SPNs without extrapancreatic invasion constitute appropri-
ate cases for laparoscopic surgery.[28] The laparoscopic tech-
nique was not used in any of the study cases.

The most common complication after pancreatic resections 
is POPF (14). POPF developed in 6 patients (26%) in the study. 

Since SPNs are generally distal localized, the incidence of the 
pancreatic fistula is more common, but they have a good prog-
nosis. Grade B fistula developed in 4 patients who underwent 
distal pancreatectomy and in 1 patient who underwent central 
pancreatectomy. Percutaneous drainage was performed on these 
patients and surgical hemostasis was additionally performed on 
1 patient who developed hemorrhage which solved the problem. 
There was no mortality in these patients. Infectious complica-
tions were observed in 5 cases (21.7%), including 1 case with 
superficial surgical site infection and 4 with organ space infec-
tions. Four of these had POPF and all underwent radiological or 
surgical intervention (Table 1).

In the study, the overall morbidity was 39.13% (n: 9 cases) 
and mortality was 4.34% (n: 1 case). Mortality was seen in 
the early postoperative period and was not associated with 
tumor recurrence. The median follow-up period was 53 (8–132) 
months; DFS was 100%; and the survival rate was 95.7%.

The only mortality in this study was in a patient who 
underwent enucleation due to an SPN lesion localized in the 
pancreatic head and developed a grade C pancreatic fistula 
postoperatively. This patient was initially operated on by the 
pediatric surgery team and underwent enucleation due to 
age, and then the patient was transferred to the general sur-
gery team due to a complication that developed later. In fact, 
when the preoperative images of the case were evaluated, it 
was noticed that there was also pancreatic duct dilatation 
(4.2 mm). Despite repeated operations, this patient, unfor-
tunately, died on the 39th postoperative day. Generally, in 
our clinic, enucleation is not a method used for pancreatic 
duct-associated lesions regardless of tumor size. Therefore, it 
is crucial to evaluate the relationship of the lesion with the 
pancreatic duct through preoperative radiological imaging. 
In the preoperative period, the localization of the lesion is 
clearly identified by an intraoperative ultrasound in cases 
of radiologically suspected or indecisive relationships with 
the pancreatic duct. In short, the lesion-pancreatic-duct rela-
tionship is a determining factor in the surgical decision. The 
size of the tumor in the other case with pancreatic duct dil-
atation was 3.5 cm. However, since the pancreatic duct was 
measured as 7 mm, the Whipple procedure was performed on 
this case despite the small tumor size.

Another problem with SPNs is that they can be confused 
with neuroendocrine tumors (NETs).[8] Specifically, the pres-
ence of abnormal nuclear expression of β-catenin, as seen in 
all the study patients, is widely used as a diagnostic marker. 
In this study, 2 cases diagnosed with NET during the exam-
ination before 2010 were found to be SPN after reexam-
ination of the pathological specimens. In 2000, the WHO 
classified SPN as borderline tumors and solid pseudopapil-
lary carcinomas showing perineural invasion, angioinvasion, 
or surrounding tissue invasion. However, in 2010, the WHO 
classified SPNs as low-grade malignant neoplasia since cases 
without the above-mentioned features can also metastasize. 
In addition, the histological subtype of SPN, which is a clin-
ically aggressive focus of high-grade malignant transforma-
tion with increased nuclear atypia and mitotic activity, was 
also recently identified.[1,2] SPNs with malignant potential 
are metastatic lesions with a rate of 15%. In the literature, 
usually, a size of > 5 cm, angioinvasion, perineural invasion, 
surrounding tissue invasion, lymph node metastasis, cellu-
lar atypia, widespread mitosis, Ki-67 positivity, and adja-
cent organ involvement are defined as changes that indicate 
the potential for malignant behavior in SPN lesions.[6,8,11] 
Although studies exist in the literature that could not report 
a correlation between histopathological malignant changes 
and recurrence,[5,25,29,30] a tumor size larger than 8 cm and 
a stage 4 metastatic disease status were associated with 
recurrence in addition to these features.[4,11] Marchegianiet 
al., on the other hand, did not find a relationship between 
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tumor diameter and benign-malignant SPNs in their stud-
ies of 131 cases.[8] The prognostic role of the Ki-67 prolif-
erative index in SPN is not clear. A Ki-67 index higher than 
5% reveals the possibility of increased recurrence, but its 
prognostic role has not been specified.[31] In another study, 
it was found that a Ki-67 index >4% was associated with 
disease-specific survival.[32] Factors such as tumor size, nodal 
metastasis, and Ki-67 positivity are stated as factors that 
may influence recurrence in Eastern populations[32] whereas 
these factors are stated as lymphovascular invasion, capsu-
lar invasion, and synchronous metastases in Western popu-
lations. It is stated that this difference between Western and 
Eastern populations may be due to different epidemiological 
characteristics of SPNs.[8,26] In this study, mitosis, necrosis, 
and angiovascular invasion were not observed in any of the 
patients. Cell atypia was detected in 5 patients, perineural 
invasion in 4 patients, and Ki-67 of ≥ 5% in 4 patients. 
Cellular atypia was detected in 2 (50%) of the 4 patients 
with a Ki-67 proliferation index of ≥ 5% and in 3 (15.7%) 
of the 19 patients with a low Ki-67 proliferation index; the 
difference was not significant (P = .28). No recurrence was 
observed in any of these patients. However, the follow-up 
period of 4 patients with Ki-67 positivity of ≥ 5% was 12, 
18, 18, and 60 months, and the follow-up period of 3 cases 
was much shorter than the mean follow-up period in the 
study. Therefore, it may be incorrect to interpret recurrence 
in these cases. CD10 positivity was detected in all but one 
of the patients whereas beta-catenin was positive in all 23 
cases. The positivity of other receptors such as progesterone, 
chromogranin A, and synaptophysin indicated in Table  2 
was highly variable and their prognostic significance could 
not be determined. Since none of the patients in this study 
had a recurrence, the histopathological prognostic criteria 
that affect recurrence could not be interpreted.

Since it is a low-grade malignancy and surgical resection of 
the tumor is the only curative option, data regarding the impact 
of adjuvant chemotherapy on the outcomes are limited and 
controversial. However, systemic multimodal treatment may be 
beneficial when metastatic disease is present.[33]

In conclusion, although pancreatic SPNs are rare lesions, 
long-term disease-free survival can be expected after curative 
surgery. The limitations of this study are that it was retro-
spective and included a limited number of patients; however, 
the study is significant since it demonstrated that there are no 
important prognostic parameters regarding tumor diameter, 
localization, and histopathological features in patients who 
were operated for SPN in our clinic. Furthermore, and con-
sidering the relationship of the pancreatic duct in the deter-
mination of the surgical strategy, it was shown that the use of 
a pancreatic parenchyma-protecting method does not have a 
negative effect on recurrence.
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