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ARTICLE INFO ABSTRACT

Purpose:  Solid pseudopapillary neoplasm (SPN) is a rare,

Keywords: low-grade neoplasm with excellent prognosis. In this study,
Solid pseudopapillary Neoplasm we evaluated clinicopathological characteristics of patients
Pancreatic Tumor diagnosed with SPN retrospectively.

Survival Methods: This is a retrospective study intended to charac-
Treatment

terize patients with the diagnosis of SPN between 2005 and
2015. Clinicopathological features, recurrence rate, and over-
all survival of 28 patients were recorded. Malignant SPN cri-
teria were defined as the presence of distant metastasis (de-
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veloped at diagnosis or during follow up) or lymph node in-
volvement.
Results: The mean age at diagnosis was 42 (range: 17-41).
Among patients, 82% (n=23) were female and 17.9% (n=5)
were male. The mean size of tumor was 5.81 cm (range: 2-
15). The mean follow up period was 55.6 months, 1-year sur-
vival was 96.5% and 5-year survival rate was 88%. A total of
25 patients were alive at the end of follow-up period and 3
of the patients became exitus due to disease. Two patients
had a metastatic presentation in livers at the diagnosis and
metastasis developed in 3 patients during follow-up (liver of
1 patient, peritoneum in 1 patient and liver and peritoneum
in 1 patient). The reason of admission was headache in 68%
patients. The type of operation was frequently subtotal pan-
createctomy (n =11, 39.3%) and distal pancreatectomy (n =10,
35.7%). Tumors were located frequently in body and tail re-
gions (n=18, 64.3%) and the number of patients with malig-
nant criteria was 6 (21.4%). Although the mean age of malig-
nant patients was significantly higher than benign patients
(P=0.046), there was no significant difference between 2
groups in terms of gender, tumor size, capsule invasion, per-
ineural invasion, vascular invasion, and margin status.
Conclusion: SPN is a rarely seen tumor with low malignity
potential. Surgical resection provides long-term survival rate
even in local invasion or metastasis conditions.

© 2018 Elsevier Inc. All rights reserved.

Background

Solid pseudopapillary neoplasms (SPNs) are rare tumors accounting for 1%-2% of exocrine
pancreatic tumors.! It is frequently seen among young women in the second and third decades
of life. SPN has been defined by Franz in 1959.2 The world health organization classified these
tumors as solid pseudopapillary tumors in 1996 and reclassified them as SPNs in 2010.> The
clinical and pathological characteristics of SPN are different than pancreatic cancer. They are
histologically characterized by cystic areas and solid pseudopapillary arranged cells. They are
mostly benign and most of the patients are cured after complete surgical resection (85%-95%).
However, metastasis developed in 5%-15% of patients. The course of disease is generally good
even in prevalent disease.'*"5 The most common sites of metastasis are the liver, regional lymph
nodes, mesentery, omentum, and peritoneum.” Due to technological advances in diagnosis tech-
nologies and disease awareness, the frequency of the disease observed has been increased by 7
times when compared to 2000 years ago. The pathogenesis of the tumor is unknown. There is
limited data regarding the pathogenesis, malignant potential, and optimal surgical strategy for
the disease. We intended to share the results of our study on this rarely seen disease.

Materials and Methods

We retrospectively evaluated the records of 28 patients diagnosed with SPN (confirmed clini-
cally and pathologically) between the 2005 and 2015. Age and gender of the patient, tumor size,
tumor localization, and type of operation were reported as patients’ clinical characteristics. We
defined the malignant SPN criteria as the presence of distant metastasis (developed at diagnosis
or during follow up) or lymph node involvement. Of the 28 patients, 22 benign and 6 malignant
patients were identified and compared. Written consent was obtained from the patients.
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Table 1
Clinicopathologic data.
Min - Max Avg + Std./n-%
Age 17 - 71 41.9 + 16.10
<60 24 85.70%
>60 4 14.30%
Follow-up Duration (months) 9 - 126 55.6 + 29.50
Status Died 3 10.70%
Alive 25 89.30%
Surgical type RO 21 75.00%
R1 2 7.10%
R2 5 17.90%
Gender Female 23 82.10%
Male 5 17.90%
Symptoms Abdominal or back pain 19 67.90%
Abdominal distension 2 7.10%
Icterus 1 3.60%
Itching 1 3.60%
Asymptomatic 1 3.60%
Pain and distension 4 14.30%
Localization Head 8 28.60%
Neck 2 7.10%
Body and/or tail 18 64.30%
Tumor size 2 - 15 5.81 + 3.36
Capsular invasion No 20 87.00%
Yes 3 13.00%
Metastasis status No 23
Initially 2
Later 3
Lymph node involvement Negative 12 42.90%
Positive 2 7.10%
Not removed 14 50.00%
Vascular invasion No 24 92.30%
Yes 2 7.70%
Perineural invasion No 19 82.60%
Yes 4 17.40%

Descriptive statistics such as mean, standard deviation, median lowest value, median highest
value, frequency and rates were calculated. Independent samples t test and the Mann-Whitney U
test were used to compare the variables between 2 groups. Categorical variables were compared
with Pearson chi-square test and Fisher’s exact test. Overall survival was performed utilizing
Kaplan-Meier method.

Results

The mean age of 28 patients was 42. Among patients, 82% (n=23) were female and 17.9%
(n=5) were male. The mean size of tumor was 5.81 cm (range: 2-15). The mean follow-up pe-
riod was 55.6 months, 1-year survival was 96.5% and 5-year survival rate was 88%. A total of
25 patients were alive at the end of follow-up period and 3 of them became exitus due to dis-
ease. Metastasis was detected in livers of 2 patients during diagnosis; it developed in total of
3 patients during follow-up. Of these 3 patients, liver metastasis developed in 1 patient after
54 months, peritoneal metastasis developed in 1 patient after 40 months and both liver and
peritoneal metastasis developed in 1 patient after 10 months. The most frequent reason of ad-
mission was headache in 68% of patients (n=19). Tumor developed frequently in body and tail
regions (n=18, 64.3%) (Table 1). The type of operation was frequently subtotal pancreatectomy
(n=11, 39.3%) and distal pancreatectomy (n= 10, 35.7%). The number of patients with malignant
criteria (presence of metastasis at diagnosis and during follow up, involvement of lymph node)
was 6 (21.4%). While the mean age of malignant patients was significantly higher than benign
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Table 2
Effect of gender and age on survival.
Mean survival time (months) 95% CI
Lower bound Upper bound P
Age (<60) 118.9 105.6 1321 0.032
Age (>60) 75 35.7 123
Gender (woman) 118.9 439 70.8 0.014
Gender (man) 79.4 60.7 122.3

Kaplan-Meier (Log-rank )

Cl, confidence interval.

Table 3
Predictive factors of malignant SPNs.
Malignant Benign All P
Margin Negative 3 18 21 0.144
Positive 3 4 7
Capsule invasion No 5 15 20 1
Yes 0 3 3
Perineural invasion No 4 15 19 1
Yes 1 3 4
Vascular invasion No 5 19 24 0.415
Yes 1 1 2
Gender Female 4 19 23 0.285
Male 2 3 5
Total 6 22 28
Mean tumor size 5.58 5.87 5.81 0.856
Mean age (years) 53.5 38.82 419 0.046

patients (P = 0.046), there was no significant difference between 2 groups in terms of gender,
tumor size, capsule invasion, perineural invasion, vascular invasion, and margin status (Table 2).
Of the 28 patients operated, 21 patients underwent RO resection, 2 patients underwent R1 resec-
tion, and 5 patients underwent R2 resection. The ratio of vascular invasion, perineural invasion,
and capsule invasion was 7.1% (2/24), 14.3 (4/19), and 13.6% (3/20), respectively. Dissection was
performed in 14 patients; 12 were negative and 2 were positive. A total of 5 patients received
adjuvant therapy (2 patients chemotherapy, 2 patients radiotherapy, 1 patient both chemother-
apy, and radiotherapy). One patient had higher level of CEA (>5 ng/mL) and 1 patient had higher
level of Ca 19-9 (>39 U/mL) before the operation. Age of the patient which was >60 and male
gender was negatively correlated with survival rate (Table 3).

Discussion

SPNs are rare tumors of the pancreas and account for approximately 1%-2% of exocrine pan-
creatic tumors and 5% of pancreatic cystic tumors.® They are frequently seen in the second and
third decades of life.? The median age of patients in the study was 42 years, which is signifi-
cantly older than in the literature.5'° The incidence was greater in females than males (female-
to-male ratio was 4.6:1).

The clinical presentation of the tumor is usually nonspecific. Abdominal discomfort or vague
pain is the most common symptom, followed by a gradually enlarging mass and compression
signs induced by the tumor. Some patients are completely asymptomatic, with the tumor de-
tected incidentally by imaging studies or routine physical examination. In our study, the most
common reason for admission to the hospital was stomach ache and/or abdominal distension
(89.3%). Usually there is no evidence of pancreatic insufficiency, abnormal liver function tests,
cholestasis, elevated pancreatic enzymes, or an endocrine syndrome. Tumor markers are also
generally unremarkable.®!'" In our study, the level of CEA was higher in 1 patient and the level
of Ca 19-9 was higher in another patient.
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These neoplasms are reported to more commonly arise from the tail,® but can also arise from
any other portion of the pancreas. In our series, body and/or tail were the most common site for
the tumor (64.3%), followed by head (28.6%), and neck (7.1%). In a 2010 study from China, head
was the most common site (39.8%) followed by the tail (24.1%).° In another study performed in
Pakistan in 2014, the most common site was found as tail (40%).'> However, a study from Korea
by Lee et al'® reported 80.9% of SPNs to be located in the body or tail of the pancreas.

The malignancy potential of these neoplasms is low, and metastasis developed in approxi-
mately 10%-15% of the patients.'® In patients with SPN that is limited to pancreas, more than
95% of the patients are cured following the complete surgical resection.’® Long survival rate has
been observed in patients with malignant SPN.'® In British medical literature, 5-year survival
rate has been found to be 95% in 718 patients.!! In our study, the 5-year survival rate was found
to be 88%. Due to the favorable prognosis and excellent long-term survival, predictive factors of
survival are difficult to identify. Therefore, all SPN patients need long-term follow-up, which is
as important as the evaluation of benign and malignant tumors. Several studies have evaluated
the clinicopathologic parameters predicting malign behavior, but showed conflicting results.

Butte et al'’ analyzed a total of 45 patients with SPN, and defined malignant SPN as the
presence of regional or distant metastasis, relapse or locally advanced unresectable tumor. They
classified and compared the patients as malignant (n=36) and nonmalignant (n=9) patients
and found that malignant SPNs were significantly associated with large tumor size (P < 0.005)
but not with age, sex, margin status, tumor location, type of surgery, invasion into normal
parenchyma, perineural invasion, vascular invasion, and presence of lymph node metastasis.
Kang et al have analyzed a total of 33 patients with SPN. They defined SPNs with malignant
potential as those with pancreatic parenchymal invasion, capsular invasion, perineural invasion,
lymph node metastasis, cellular atypical, or liver metastasis.'® They found that SPNs with ma-
lignant potential were significantly associated with tumor size >5 cm (P = 0.022) but not as-
sociated with mean tumor size, sex, age, tumor location, presence and duration of symptoms,
and presence of calcifications. In the present study, malignant SPN was defined as patients with
distant metastasis (developed at diagnosis or during follow up) or lymph node involvement. Of
the 28 patients, 22 patients with nonmalignant SPN and 6 with malignant SPN were compared
to each other. While the mean age of patients with malignant SPN was significantly higher than
patients with benign SPN, there was no significant difference between 2 groups in terms of gen-
der, tumor size, capsule invasion, perineural invasion, vascular invasion, and margin status.

Complete aggressive surgical resection should be performed for these neoplasms even in the
presence of invasion into adjacent organs and distant metastases based on the prolonged sur-
vival after complete surgical resection.!%20

Adjuvant therapy is used only in a small number of patients because of the high resectability
of SPN. The role of chemotherapy or chemoradiotherapy in the treatment of SPN is also unclear.
In some studies, adjuvant chemotherapy and radiotherapy are reported in some unresectable
cases with good results.222 In our study, 4 of the patients received adjuvant therapy [n=2 ra-
diotherapy; n=2 chemotherapy (gemcitabine)]. Of the patients receiving adjuvant radiotherapy,
peritoneal metastasis developed in 1 patient after 4 years and patient became exitus.

Conclusion

The prognosis of SPNs is good, even with invasion as well as metastases or local recurrence.
In this study, we reported clinicopathologic features of SPN in our population. The tumor af-
fected young females and followed a favorable prognosis in most cases.
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