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to 2021
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Abstract Background and Aims: Insulinoma is the most common functional neuroendocrine tumor of the
pancreas. However, there have been few bibliometric studies on insulinoma. Therefore, this study was

conducted to describe the hotspots and trends in insulinoma research over the past 20 years through
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Key words

bibliometric analysis.

Methods: Publications related to insulinoma between 1999 and 2021 were searched in the Web of
Science Core Collection (WoSCC), and the results were imported in plain text format into VOSviewer
and CiteSpace software for bibliometric analysis. The data was processed using bibliometric methods to
conduct visual analysis of authors, countries, institutions, highly cited works, co-citations, keywords, and
references.

Results: A total of 3 863 publications were retrieved, including 19 310 authors, 3 268 organizations,
83 countries/regions, and 1 005 journals. The literature cited a total of 85 078 articles authored
by 55 619 individuals from 7 494 journals. Among them, research on insulinoma was mainly conducted
in the United States, with Lernmark A being the most prolific author and the University of Washington
being the most significant contributor. The Journal of Biological Chemistry was the main journal for
publishing research in the insulinoma field. Keyword analysis showed that the current focus is mainly on
"Pancreatic Neuroendocrine Tumor" "ENTS Consensus Guideline" "Marker" "Management" and
"Neoplasm" indicating that the focus of insulinoma research has gradually shifted from a simple
overview, diagnosis, clinical manifestations, and complications of this disease to the exploration of
neuroendocrine tumors as a whole.

Conclusions: In the past 20 years, the publication output of insulinoma has remained at a highly
explosive level. The United States has an unshakable position in this field. In addition, the efficacy of
emerging tumor markers and how to develop more rational management modes are likely to become
future research hotspots. Our study will help predict the development and trends in the field of
insulinoma.

Pancreatic Neoplasms; Insulinoma; Bibliometrics; Data Visualization
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Figure 3 Visualization map of countries/regions related to
insulinoma research (node size representing co-
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occurrence relationships)
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Table 1 Top ten countries/regions in terms of publications
in the field of insulinoma
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5 FERH] 248 10 009 6.42
6 T[] 234 10 398 6.06
7 i+ 190 9261 4.92
8 Fifj gL 189 6 500 4.89
9 LEAE| 172 3702 452
10 b | 170 8202 4.40
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Table2 The top 10 productive authors in the field of

insulinoma
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1 Lernmark A 27 1118 4141 86  Filh
2 Perren A 24 1630  67.92 73 Hid
2 Turk] 24 1134 4725 65 kM
4 Ramanadham S 23 1142 49.65 35 ESEs|
5 Newgard CB 22 1388  63.09 109 %
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Figure 4 Visualization map of authors in the field of
insulinoma research (node size representing co-
occurrence frequency and links representing co-
occurrence relationships)
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Figure 5  Visualization map of the average year of
publications of insulinoma (node color
representing the timeline)
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Table 3 The top 10 productive institutions in the field of

insulinoma
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Figure 6 Visualization map of institutions in the field of

insulinoma-related research (the node size
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relationship)
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Table 4 Top ten journals by publication volume in the field of insulinoma
Hi4 7 ROcE AOorhbbH(%)  wEIUEC ERMX 1R(2022) JCRAMX
1 Journal of Biological Chemistry 130 3.37 7163 ESE| 5.486 Q2
2 Diabetes 101 2.61 6811 EaEs| 9.337 Q1
3 Diabetologia 81 2.10 3441 e 10.460 Q1
4 Journal of Clinical Endocrinology & Metabolism 69 1.79 3725 EH 6.134 Q1
5 PLOS one 66 1.71 1317 B 3.752 02
6 Biochemical and Biophysical Research Communications 63 1.63 1135 S [H 3.322 Q3
7 Endocrinology 58 1.50 3409 B 5.051 Q2
8 Pancreas 51 1.32 745 ESES) 3.243 Q3
9 Endocrine-related Cancer 36 0.93 1303 L[ 5.900 Q1
10 Endocrine Journal 35 0.91 383 BN 2.860 Q4
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Table 5 Top ten cited literature in the field of insulinoma

H# AR (= A I il

/&
1 1991 Service FJ, 2 Functioning insulinoma: incidence, recurrence, and long-term ~ Mayo Clin Proc 284
survival of patients: a 60-year study
2 1992 Asfari M, 45> Establishment of 2-mercaptoethanol-dependent differentiated ~ Endocrinology 170
insulin-secreting cell lines
3 1990 Miyazaki J, 45 Establishment of a pancreatic beta cell line that retains  Endocrinology 160
glucose-inducible insulin secretion: special reference to
expression of glucose transporter isoforms
4 2000 Hohmeier HE, 25 Isolation of INS-1-derived cell lines with robust ATP-sensitive Diabetes 130
K+ channel-dependent and-independent glucose-stimulated
insulin secretion
5 1997 Chandrasekharappa SC, %1 Positional cloning of the gene for multiple endocrine  Science 125

neoplasia-type 1
6 2005 Grant CS, ZEP7 Insulinoma Best Practice & Research In 121
Clinical Gastroenterology
7 1995 Service FJ, 25 Hypoglycemic disorders New England Journal Of Medicine 115
8 1995 Doppman JL, 2! Localization of insulinomas to regions of the pancreas by intra- ~ Annals Of Internal Medicine 104
arterial  stimulation with calcium by Intra-arterial

Stimulation with Calcium

9 2003 Butler AE, 255 Beta-cell deficit and increased beta-cell apoptosis in humans ~ Diabetes 102
with type 2 diabetes

10 2009 Cryer PE, %51 Evaluation and management of adult hypoglycemic disorders:  Journal Of Clinical Endocrinology 101
an Endocrine Society Clinical Practice Guideline & Metabolism

10 1991 Doppman JL, 455 Insulinomas: localization with selective intraarterial injection — Radiology 101
of calcium
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Top 25 References with the Strongest Citation Bursts

K6 FEBZEIBHIEHT 10 B X EEH

Table 6 Top ten keywords in the field of insulinoma

He# ES 0 IS

References Year Strength Begin End 2011 -2021

Christ E, 2009, J CLIN ENDOCR METAB, V94, P4398, DOI 10.1210/j¢.2009-1082, DOL 2009 1212 2011 2014
Nikfarjam M, 2008, ANN SURG, V247, P165, DOI 10.1097/SLA.0b013e31815792ed, DOT 2008 10.97 2011 2013 ppun.
Placzkowski KA, 2009, ] CLIN ENDOCR METAB, V94, P1069, DOI 10.1210/jc.2008-2031, DOL 2000 9.83 2011 2014

Kulke MH, 2009, NEW ENGL I MED, V360, P195, DOI 10.1056/NEIMc0806740, DOL 2009 83 2011 2014 .
Yao IC, 2011, NEW ENGL J MED, V364, P514, DOI 10.1056/NE/Moal009290, DOL 2011 1244 2012 2016

Jiao YC, 2011, SCIENCE, V331, P1199, DOI 10.1126/science.1200609, DOL 2011 1153 2012 2015

Cryer PE, 2009, ] CLIN ENDOCR METAB, V94, P709, DOI 10.1210/je.2008-1410, DOL 2000 10.86 2012 2014

Raymond E, 2011, NEW ENGL J MED, V364, PS01, DOI 10.1056/NEIMoal 003825, DOL 2011 10.03 2012 2015

‘Wild D, 2010,  NUCL MED, V51, P1059, DOI 10.2967/jnumed. 110.074914, DOL 2010 853 2012 2015
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Figure 13 Top 25 keywords with the strongest citation

frequency in the field of insulinoma from 1999
to 2021 (red stripes indicating the time period

when the research content emerged)
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