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Prognostic Factors of Long-term Outcome of Non-functional
Pancreatic Neuroendocrine Neoplasms Following Surgical

Treatment: A Retrospective Study Based on SEER Database
FENG Ting-ting', LING Sun-bin?, LIU Bi-xia', et al.

(1. Zhejiang Cancer Hospital ,Hangzhou 310022, China;2. The Fisrt Affiliated Hospital of Zhejiang Uni-
versity , Hangzhou 310003, China)

Abstract: [Purpose] To investigate the prognostic factors of long-term outcome in surgically resectable
non-functional pancreatic neuroendocrine tumors(Pan-NENs ) based on Surveillance , Epidemiology ,and End
Results(SEER) database. [Methods | Patients with non-functional Pan-NENs registered in SEER database
between 1990 and 2011 were identified,and those undergoing primary resection were included in the
study. Cancer-specific survival of patients was analyzed,and the prognostic factors were determined by Cox
univariate and multivariate analyses. [Results] Cox univariate regression analysis showed that the signifi-
cant factors associated with overall survival rate were tumor size,the type of tumor,stage,grade,lymph
node status, surgery type and perioperative radiotherapy (P<0.05). Above factors,along with age (P<0.080)
and gender (P<0.086) entered Cox multivariate regression analysis. The multivariate regression analysis
showed that age(HR=1.041, P=0.008),tumor size(HR=1.008, P=0.003), gender(male HR=1.656, P=0.029),
graded (overall P=0.001; compared with grade I ,for grade II HR=1.799,P=0.042,for grade Il HR=
4.624,P<0.001 ),stage(overall P<0.001; compared to non-metastasis, for regional metastasis HR=2.337, P=
0.017; for distant metastasis HR=1.353, P=0.010),surgery type (overall P=0.01,compared to local resec-
tion, for total pancreatectomy HR=1.053, P=0.903,for Whipple surgery HR=1.924,P=0.012 ) were the in-
dependent prognostic factors of non-functional Pan-NENs. [ Conclusion] Older age,larger tumor size ,male
gender, poor differentiation, late stage and extensive surgical resection are significant prognostic risk factors
of non-functional Pan-NENs following surgical treatment.
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Table 1 Cox univariate analysis results of non-functional Pan-NENs patients with surgery

Variables HR 95.0% Cl Sig. B SE Wald
Age 1.025 0.997~1.054 0.081 0.025 0.014 3.043
Tumor size(cm) 0.001 15.669

<2 1 Ref

2~4 2.813 1.282~6.173 0.010 1.034 0.401 6.648

=4 3.128 1.47~6.656 0.003 1.140 0.385 8.757

Unknown 9.147 2.963~28.233 0.000 2.213 0.575 14.815
Years of diagnosis

1990~2006 Ref

2007~2011 0.6 0.382~0.942 0.026 -0.512 0.231 4.925
Gender

Female 1 Ref

Male 1.443  0.95~2.191 0.086 0.366 0.213 2953
Race 0.705 0.700

African American 1 Ref

White 0.857 0.394~1.868 0.699 -0.154 0.397 0.150

Other 0.634 0.212~1.898 0.416 -0.456 0.559 0.663
Histological type 0.048 6.094

Large cell neuroendocrine carcinoma 1 Ref

Pancreatic neuroendocrine tumor, malignant ~ 0.22 0.057~0.855 0.029 -1.513 0.692 4.779

Neuroendocrine carcinoma 0.236 0.074~0.749 0.014 -1.445 0.59 6.002
Stage 0.000 33.813

Localized 1 Ref

Regional 3.181 1.685~6.007 0.000 1.157 0.324 12.729

Distant 6.199 3.319~11.577 0.000 1.824 0.319 32.762
Location 0.798 0.452

Head 1 Ref

Body /Tail 0.86 0.539~1.372 0.527 -0.151 0.239 0.401

Other 0.861 0.474~1.562 0.622 -0.15 0.304 0.244
Grade 0.000 62.115

I 1 Ref

I 2.088 1.227~3.552 0.007 0.736 0.271 7.366

I 6.855 4.235~11.096 0.000 1.925 0.246 61.384
Lymphnode metastasis 0.012 8.832

No 1 Ref

Yes 1.903  1.195~3.03 0.007 0.643 0.237 7.342

Unkown 1.042 0.54~2.012 0902 0.041 0.336 0.015
Surgery 0.000 20.216

Local or partial 1 Ref

Total 1416 0.633~3.168 0.397 0.348 0411 0.717

Whipple 2269 1.43~3.599 0.001 0.819 0.235 12.100

Unkown 3.721 1.892~7.318 0.000 1.314 0.345 14.491
Radiation

No 1 Ref

Yes 2727 1.369~5.434 0.004 1.003
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