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Abstract

Background: Pancreatic neuroendocrine tumors (pNETs) are rare but clinically heterogeneous
neoplasms with increasing incidence. We aimed to conduct a comprehensive bibliometric analysis
of publications related to pNET in order to elucidate the current research trends and forecast future
hotspots in this field. Methods: Articles correlated with pNET published from 2015 to 2024 were
searched from the Web of Science Core Collection. Then, the searched data were analyzed using
VOSviewer, CiteSpace, and R language. Finally, burst detection, clustering analysis and thematic
map analysis were performed to identify shifts in the research frontier of pNET. Results: Since 2015,
a total of 2527 articles on pNET have been published. China was the leading contributor among all
countries (986, 39.02%), while the University of Amsterdam ranked first (110, 4.35%) among insti-
tutions. Deep learning and artificial intelligence were citation key words with the strongest ongoing
bursts. Key research areas include artificial intelligence and immune infiltration. Conclusions: The
study identifies deep learning and artificial intelligence as the most prominent and rapidly evolving
research themes, with immune infiltration also emerging as a key area of interest. These findings
indicate a shift in research hotspots from tumor biology and treatment strategies to diagnostics and
prognosis.
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2. MRHANESFE

AT FTILEH Web of Science #% /0 &S5 FEAE N BV, LA((((TS = ("pancreatic neuroendocrine tu-
mor*")) OR TS = ("pNET*")) OR TS = ("pancreatic NET*")) AND ((TS = ("pancreatic cancer*")) OR TS =
("pancreatic carcinoma*"))) NOT (((TS = ("pancreatic neuroendocrine cancer*")) OR TS = ("pNEC*")) OR TS =
("pancreatic NEC*"))) AND LA = (English)y A& 5, X 2015-01-01/2024-10-06 7£ Web of Science 1% 0> &
AR 55T pNET SCEBHT 2 BUAM %, M CiteSpaces VOSviewer B SCRRIE# - HLA
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Figure 1. Number of publication per year
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Figure 2. (a) National cooperation network diagram; (b) Country collaboration map
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Figure 3. (a) The top 10 institutions based on publication; (b) Network diagram of institution cooperation
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Table 1. The top 10 most active authors (sorted by article count)
1. B HADEREEGRESCEHF)

Total number

Rank Author Article counts of citations H index G index
1 BESSELINK MARC G. 62 1588 23 38
2 BUSCH OLIVIER R. 32 892 16 29
3 VAN LAARHOVEN HANNEKE W. M. 23 568 12 23
4 BONSING BERT A. 22 766 11 22
5 DE HINGH IGNACE H. J. T. 24 611 11 24
6 KOERKAMP BAS GROOT 25 653 11 25
7 VAN EIJCK CASPER H. J. 24 636 11 24
8 VAN SANTVOORT HJALMAR C. 26 615 11 24
9 WILMINK JOHANNA W. 28 873 11 28
10 DE HINGH IGNACE H. 14 509 10 14

3.4. HITRIRS 16

HZE 2024 4£ 10 A, A 100 F SCI TR R T 2527 5 -5 RN E P 43 W 8 (pNET) K i i AH
IR SCHR . AHIT 8 4% S SRR 9T i HH R SO e BT 10 FATI(R 2), BT R SCE 5 A SR )
70.38%. HH', ONCOTARGET #5155 & i AT (51 1108 ¢X), SCIENTIFIC REPORTS 7415 —
(#51 839 1K), XM HATIAE pNET Sk A E S AR 2. #RYE Web of Science 7302545 B, FHIHA
T B LR dOMAEY S AV B PR =S B 4 HIATIE Z I as R, B
Mgt 51 T A0, A5 98 51T A0, R T A DG AL 1 B A R AE o % B 2R, JLFATA pNET
FHORSCEREE R R RAE “IR% - GIK” 5 “Or WS - %IE%” WASFRHET, e m kiR LAl
BORIETAM B  ER - 78 - K7 5 ChrEE - BRI R

Table 2. The top 10 most active journals (sorted by article count)
= 2. BIHAUEREAT) (R & X EHF)

Total number

Rank Journal title Article counts of citations H index G index
1 ONCOTARGET 32 1108 19 32
2 SCIENTIFIC REPORTS 54 839 16 27
3 ANNALS OF SURGICAL ONCOLOGY 30 643 14 25
4 CLINICAL CANCER RESEARCH 18 919 14 18
5 PLOS ONE 27 484 14 21
6 BMC CANCER 36 946 13 30
7 PANCREAS 32 602 13 24
8 FRONTIERS IN ONCOLOGY 56 422 12 17
9 CANCERS 54 467 11 19
10 ONCOLOGY LETTERS 34 402 11 18
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Table 3. The top 10 high-cited papers
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Rank Title Journal Author Publication year
1 Genomic analyses identify molecular subtypes of pancreatic NATURE BAILEY P 2016
cancer
Neuroendocrine neoplasms of the pancreas at dynamic
2 enhanced CT: comparison between grade 3 neuroendocrine  EUR RADIOL KIM DW 2015
carcinoma and grade 1/2 neuroendocrine tumour
3 Nationwide trends in incidence, treatme.nt and survival of EUR J CANCER LATENSTEIN 2020
pancreatic ductal adenocarcinoma AE]
4 Prognostic releyance of mplecular subtypes apd master BMC CANCER  JANKY R 2016
regulators in pancreatic ductal adenocarcinoma

5 Ten hub genes a§soc1at§d w1.th progression and.prognomslof INTJBIOL SCI  ZHOU Z 2018
pancreatic carcinoma identified by co-expression analysis

6 Pancreatic stellate cells s1_1pport _tumour n}etabohsm through NATURE SOUSA CM 2016

autophagic alanine secretion
7 Undqrestlmatlon of par'lcreatlc.capcer in the nathnal cancer o 1 CANCER FEST J 2017
registry - Reconsidering the incidence and survival rates

Weighted gene co-expression network analysis reveals key

8 genes involved in pancreatic ductal adenocarcinoma CELL ONCOL GIULIETTIM 2016

development

9 PancreaFlc neuroendocrme tumor: predlctlon of the tumqr ACTA RADIOL  CHOI TW 2018
grade using CT findings and computerized texture analysis

10 Contrast enhancement pattern on multidetector CT predicts EUR RADIOL CAPPELLI C 2015

malignancy in pancreatic endocrine tumours
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W51 S SRR TR AT RN I 2 0 SCERIL A 5L 2% S0k R 3R pNET AR il 5t
5B, AW CiteSpace X225 SCHkEEAT 173451 0 br. 1 S(a)J@7R T 2015 42 2024 4F
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Figure 5. (a) Network diagram of co-cited references; (b) Timeline view of co-citation literature
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51 TS S 25 SCRRAE AR5 B (] B N A 5 I B 3 s T8 KPR, %0 i A B TIE Bt 7L
S BRI (B A R S . ] 6 JEoR T RIBE L iR = TT 25 G SOk, Hh AL BER R S 5L RIBTEL,
WAL B R N R 5 B B, P58 £ i (1 SC RN Daniel D Von Hoff £5 AR R (IR A4 &SR
G 75 P A ] K JR e SR AR AE D) (RIS = 15.87, RIUM =2015~2018 4F) [16].

Top 25 References with the Strongest Citation Bursts

References Year Strength Begin End 2015 - 2024
Von Hoff DD, 2013, NEW ENGL J MED, V369, P1691, DOI 10.1056/NEJMoa1304369, DOI 2013 15.87 2015 2018 s
Yao JC, 2011, NEW ENGL J MED, V364, P514, DOI 10.1056/NEJMoa1009290, DOI 2011 1352 2015 2016 s
Raymond E, 2011, NEW ENGL J MED, V364, P501, DOI 10.1056/NEJMoa1003825, DOI 2011 11.82 2015 2016 me
Conroy T, 2011, NEW ENGL J MED, V364, P1817, DOI 10.1056/NEJMoa1011923, DOI 2011 899 2015 2016 mum
Strosberg JR, 2011, CANCER-AM CANCER SOC, V117, P268, DOI 10.1002/cncr.25425, DOIL 2011 7.3 2015 2016
Sorbye H, 2013, ANN ONCOL, V24, P152, DOI 10.1093/annonc/mds276, DOI 2013 727 2015 2018 e
Caplin ME, 2014, NEW ENGL J MED, V371, P1556 2014 6.97 2015 2017 e
Rahib L, 2014, CANCER RES, V74, P2913, DOI 10.1158/0008-5472.CAN-14-0155, DOI 2014 13.92 2016 2019 _ o
Ryan DP, 2014, NEW ENGL J MED, V371, P1039, DOI 10.1056/NEJMra1404198, DOI 2014 8.93 2017 2019 __
Szklarczyk D, 2015, NUCLEIC ACIDS RES, V43, PO, DOI 10.1093/nar/gku1003, DOI 2015 7.85 2017 2020 . .
Siegel R, 2014, CA-CANCER J CLIN, V64, P9, DOI 10.3322/caac.21208, DOI 2014 13.07 2018 2019 . e
llic M, 2016, WORLD J GASTROENTERO, V22, P9694, DOI 10.3748/wjg.v22.i44.9694, DOI 2016 1029 2019 2021 e
Kleeff J, 2016, NAT REV DIS PRIMERS, V2, PO, DOI 10.1038/nrdp.2016.22, DOIL 2016 10.05 2019 2021 __ oo
Ritchie ME, 2015, NUCLEIC ACIDS RES, V43, PO, DOI 10.1093/nar/gkv007, DOI 2015 9.75 2019 2020 — ,
Bailey P, 2016, NATURE, V531, P47, DOI 10.1038/nature16965, DOI 2016 9.23 2019 2021 . e
Kamisawa T, 2016, LANCET, V388, P73, DOI 10.1016/S0140-6736(16)00141-0, DOI 2016 7.04 2019 2020 . e
Tang ZF, 2017, NUCLEIC ACIDS RES, V45, PO, DOI 10.1093/nar/gkx247, DOI 2017  15.88 2021 2022 __ .
Mizrahi JD, 2020, LANCET, V395, P2008, DOI 10.1016/50140-6736(20)30974-0, DOI 2020  13.72 2021 2024 mi—
Szklarczyk D, 2019, NUCLEIC ACIDS RES, V47, PO 2019  10.56 2021 2022 N
Siegel RL, 2020, CA-CANCER J CLIN, V70, P7 2020  10.34 2021 2024 — —
Li TW, 2017, CANCER RES, V77, PO, DOI 10.1158/0008-5472.CAN-17-0307, DOI 2017 10.02 2021 2022 ___ .
McGuigan A, 2018, WORLD J GASTROENTERO, V24, P4846, DOI 10.3748/wjg.v24.i43.4846, DOl 2018 9.09 2021 2024 e —
Peng JY, 2019, CELL RES, V29, P725, DOI 10.1038/541422-019-0195-y, DOI 2019 7.74 2022 2024 —
Zhou YY, 2019, NAT COMMUN, V10, PO, DOI 10.1038/541467-019-09234-6, DOI 2019 6.65 2022 2024 i
Conroy T, 2018, NEW ENGL J MED, V379, P2395, DOI 10.1056/NEJMoa1809775, DOI 2018 6.56 2022 2024 —

Figure 6. The top 25 references with the strongest citation burst
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Top 25 Keywords with the Strongest Citation Bursts

Keywords Year Strength Begin End 2015 - 2024
islet cell carcinoma 2015 8.39 2015 2016
endocrine tumor 2015 6.83 2015 2018 mmm—
streptozocin 2015 6.21 2015 2016
neuroendocrine tumor 2015 6.18 2015 2017 s -
temozolomide 2015 5.87 2015 2018 mmmmmmm—
endocrine carcinoma 2015 5.64 2015 2016
pancrea 2015 5.25 2015 2016 s
pancreatic neuroendocrine tumor 2015 5.23 2015 2017
everolimus 2015 4.69 2015 2016
phase ii 2015 4.61 2015 2016
sunitinib 2015 5.21 2016 2018 . s
tumor suppressor 2015 4.94 2016 2019 . s
metaanalysis 2015 4.9 2016 2018 .
efficacy 2015 4.66 2016 2018 . s
cell cycle 2015 4.5 2016 2018 ..
circular rna 2015 4.65 2018 2020 ... o .
tissue 2015 5.13 2019 2021 a——
grade 2015 4.8 2019 2021 =
tcga 2015 4.38 2020 2021 —
deep learning 2015 9.44 2021 2024 —
inflammation 2015 5.77 2021 2024 —
artificial intelligence 2015 5.18 2021 2024 —
pancreatic adenocarcinoma 2015 449 2021 2024 —
image 2015 5.15 2022 2024 ———
fibroblast 2015 4.41 2022 2024 —
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Figure 7. (a) Word cloud of key words; (b) The top 25 keywords with the strongest citation burst; (C) Co-occurrence network
diagram of high-frequency keywords. Each node resents a key word, and a larger node means higher frequency
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