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Visualisation of research hotspots
In the surgical management of
inflammatory bowel disease
based on the web of science
database
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and Shuangming Lin™*

'Department of Gastroenterology and Anorectal Surgery, Longyan First Hospital, Fujian Medical
University, Longyan, China, 2Fujian Medical University, Fuzhou, China

Objective: In recent years, there has been a continuous growth in the number of
publications related to surgical treatment of IBD globally. However, there is
currently a scarcity of bibliometric analyses based on VOSviewer to evaluate
the past and present global research in this field. This study aims to analyze
the bibliometric characteristics of papers related to IBD surgery to reveal
research hotspots and trends in this domain.

Methods: As of August 31, 2024, we retrospectively collected scientific papers
on IBD surgery published in the Web of Science Core Collection. Bibliometric
metadata from each selected paper was extracted for analysis. VOSviewer was
utilized to visualize the results.

Results: A total of 6,239 papers met the inclusion criteria. The United States
exhibited the highest total link strength and published the most papers
(n =2,334). The University of Toronto's Temerty Faculty of Medicine was the
most prolific institution (n =102), while Professor Shen Bo authored the most
papers (n=120). The journal "INFLAMMATORY BOWEL DISEASES" published
the highest number of relevant papers (n=741). Based on co-occurrence
data, keywords were categorized into five clusters, with Cluster 1 and Cluster 2
containing the most prominent keywords.

Conclusion: In this study, a bibliometric analysis of IBD surgery research was
conducted using VOSviewer. USA emerged as the leading country in this field
and “INFLAMMATORY BOWEL DISEASES” is the most influential journal in this
field. Scientists and research institutes all over the world should transcend
national boundaries and establish deeper collaboration. The main focus of the
research is on the use of robotic surgery in the treatment of IBD, which is
essential to expand our understanding of surgical treatment of IBD and to
optimise treatment outcomes. Further research in this area could greatly
improve the effectiveness of personalised therapies.
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1 Introduction

Inflammatory bowel disease (IBD) is a group of chronic non-
specific inflammatory conditions affecting the gastrointestinal
tract with unknown etiologies, encompassing Crohn’s disease
(CD) and ulcerative colitis (UC). Over the past decades, the
incidence of CD has been escalating globally, posing a significant
socioeconomic burden (1, 2). Despite advancements in basic and
clinical research, the pathophysiological mechanisms underlying
IBD remain elusive. Evidence suggests that various factors,
including genetics, environment, and microbiota, contribute to
the impairment of intestinal epithelial barrier function and
immune dysfunction (3, 4).

With the development and application of drugs, particularly
biologics, most IBD patients can now achieve remission of
intestinal inflammation and mucosal healing through medical
therapy. However, nearly half of the patients using
immunosuppressants do not experience effective improvement in
clinical symptoms, and some patients suffer from significant
reductions in quality of life due to drug side effects, incurring
substantial healthcare costs (5). Recently, the emergence of
biologics such as ustekinumab and vedolizumab has led to a
notable decrease in the incidence of side effects, but a proportion
of patients still do not respond to this treatment (6, 7).
Furthermore, a considerable number of patients require surgical
intervention due to complications or failure of medical therapy.
Surgical treatment is an integral part of the management system
for inflammatory bowel disease. The quality and efficacy of
surgery not only determine whether the disease itself can be
alleviated or cured, but also significantly impact the long-term
quality of life of each IBD patient, reflecting the overall level of
diagnosis and treatment for this disease in the current
medical landscape.

Bibliometrics, a research field applying quantitative and
statistical methods to analyze the production and dissemination
of scientific literature, encompasses the collection, organization,
and analysis of bibliographic data such as citation counts,
collaboration patterns, and publication outputs. The significance
of bibliometric indicators, including Impact Factor, CiteScore,
Eigenfactor Score, SCImago Journal Rank, and H-index, has
grown increasingly prominent with the continuous emergence of
scientific discoveries and the widening readership and citation of

published research (8). Besides its extensive applications in

physics, chemistry, computer science, and other fields,
bibliometric analysis offers new research perspectives to the
medical domain (9-14). Through analyzing bibliometric

indicators, scholars can evaluate the influence of publications,
countries, institutions, authors, and journals in specific areas.
Furthermore, a significant advantage of bibliometric analysis lies
in its ability to reveal dynamic developments and emerging
trends in the field by aggregating vast amounts of data (15).
Bibliometrics can also identify research trends, emerging areas,
and collaborative relationships, providing valuable references for
strategic planning and resource allocation in research institutions
(16, 17). With the rapid growth of scientific literature and the
increasing importance of research impact, bibliometrics will
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play an increasingly crucial role in research evaluation
and assessment.

The number of papers on the surgical management of IBD has
grown exponentially over the last two decades. However, there is no
VOSviewer-based bibliometric analysis to assess the history and
current status of global research in this field. Therefore, the aim
of this study was to identify papers on the surgical treatment of
IBD, analyse their bibliometric characteristics, and synthesise
current findings and trends in order to fill the gap in the
literature, reveal the research hotspots and trends in the field,
and provide researchers, clinicians, and policy makers with a
comprehensive overview of the knowledge and current state of

the art in the surgical treatment of IBD.

2 Materials and methods
2.1 Data source and search strategy

Utilizing Web of Science (WoS) as the primary database for its
comprehensiveness and reliability in bibliometric analysis (6),
covering over 12,000 academic journals, we conducted a search on
August 31st, 2024. The search strategy, agreed upon by all authors
and a senior literature search expert, focused on surgical
treatments for Inflammatory Bowel Diseases (IBD), Crohn’s
disease, and Ulcerative colitis. The specific search terms included
various combinations of treatment”,

« . P
operative surgical

» o« » o«

treatment”, “surgery”,
analysis, only English-language articles, including original articles

operation”, and related phrases. For further

and reviews, were included. Full records and cited references were
extracted for further study. Additionally, we examined the top ten
most frequently published journals, research directions, and
publication years for IBD surgical treatment articles. This study
did not require ethical approval as it involved a retrospective
bibliometric analysis of published articles.

2.2 Data export and analysis

The literature was exported in a “download_*”

plain text
format and analyzed using Citespace 6.2.R2 and Excel software.
This analysis focused on publication volume, countries/research

institutions, cited references, and keyword visualization.

2.3 Data visualization maps

VOSviewer, a software for bibliometric visualization and
analysis (18), was employed to construct visualization maps
based on co-authorship data, including authors, countries/
regions, organizations, and keyword co-occurrence (19, 20). In
these maps, nodes represent specific terms such as keywords,
The
parameter settings in VOSviewer are as follows: Method is set to

authors, organizations, and countries/regions. basic

Association strength, Attraction to 2, Rejection to 0, Resolution

to 1, and Minimum cluster size to 1. Within the network
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visualization map based on co-authorship data, the size of nodes
indicates the frequency of co-authorship, while lines between two
nodes represent collaborative relationships. The thickness of
these lines corresponds to Line Strength (LS), which varies based
on the number of co-authored papers. Stronger collaborations
are denoted by thicker lines, and nodes with high-level
collaboration are shown in the same color. The Total Link
Strength (TILS) of a term, calculated as the sum of all its links,
demonstrates its collaboration intensity with other terms.
Keyword visualization maps based on co-occurrence data include
three types: network, density, and overlay, each with distinct
meanings. In the network visualization map, node size represents
the frequency of occurrence, with larger nodes indicating higher
frequency and smaller nodes indicating lower frequency.
Keywords of the same color form a cluster, and each cluster
represents a research hotspot. The keyword network visualization
map allows for the identification of research hotspots represented
by each cluster (21). In the density visualization map, keyword
colors are determined by their frequency of occurrence, enabling
the identification of key research foci in the field. By combining
this information, one can gain insights into the global research
landscape and predict future trends in the field. We selected
VOSviewer due to its advantages in visualizing and analyzing
bibliometric data. It provides clear and intuitive mapping of
citation patterns, which helps in identifying key clusters and
trends in the field. Additionally, VOSviewer offers flexible
customization options for visualizations, ensuring that the results

can be effectively interpreted and presented.

3 Results

A total of 6,239 papers were retrieved from WoSCC using

10.3389/fsurg.2025.1614750

the annual publication count over the past 25 years. In terms of
publication type, the majority were original research articles
(n=5,340, accounting for 85.591%), while the remainder were
review articles (n=899, 14.409%). The line chart reveals a
fluctuating yet overall increasing trend in publications between
2000 and 2024, with a peak of 356 articles in 2022. Based on this
trend, it is anticipated that the volume of research publications
on IBD surgical treatment will continue to rise in the future.

3.1 Countries/regions

The papers originated from 95 countries/regions, with the top 10
listed in Table 1. The United States had the highest number of
publications (n=2,334, accounting for 37.41%), followed by the
United Kingdom (n=692, 11.092%), Italy (n=551, 8.832%),
Canada (n =427, 6.844%), and Japan (n=375). We visualized the
collaborations among countries/regions in the Figure 2. After setting
the minimum publication threshold to 10, 46 countries/regions were
included. The United States had the highest level of collaboration
(TLS =730), followed by the United Kingdom (TLS =725) and Italy
(TLS=641). The closest collaborations were between Italy and the
United States (LS=61) and between the United Kingdom and the
United States (LS = 548). Evidently, the United States has conducted
more research on IBD surgical treatments and engaged in more
intensive international collaborations.

3.2 Institutional and individual author
analysis

To explore the contributions of various institutions to IBD
surgical research, we analyzed their publication output. Globally,

specific search criteria and limitations. The Figure 1 illustrates  approximately 4,190 institutions with a total of 22,602
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FIGURE 1
Number of papers published per year from 2000 to 2024
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TABLE 1 The top 10 authors/organizations/countries ranked by the number of papers.

Countries/regions Authors Organizations
Name Number Name Number Name Number
of papers of papers of papers
USA 2,334 Shen B 120 University Of Toronto Temerty Faculty Of Medicine 102
ENGLAND 692 Fazio VW 93 University Of Chicago Division Of The Biological 67
Sciences
ITALY 551 Remzi FH 90 Icahn School Of Medicine At Mount Sinai 62
Department Of Medicine
CANADA 427 Peyrin-biroulet L 79 Mount Sinai Hospital 58
JAPAN 375 Colombel JF 67 Massachusetts General Hospital Division Of 56
Gastroenterology
GERMANY 306 Ananthakrishnan AN 65 University Of Toronto Department Of Surgery 56
FRANCE 305 Sandborn W] 62 Columbia Medical Center 53
PEOPLES 293 Lightner AL 60 Imperial College London Faculty Of Medicine 53
R CHINA
SWEDEN 255 Pemberton JH 60 University Of Calgary Cumming School Of Medicine 50
NETHERLANDS 240 Loftus EV 55 Icahn School Of Medicine At Mount Sinai Division 49
Of Gastroenterology
e
g
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FIGURE 2
Network visualization map of countries/regions’ co-authorship analysis.

researchers have contributed to studies on IBD surgeries. Table 1
lists the top 10 and their
investigators. The University of Toronto’s Temerty Faculty of

research institutions leading
Medicine stands out with the highest number of publications
(n=102), followed by the University of Chicago Division of the
Biological Sciences (n=67) and another institution (note: the
third institution in the original text appears to be a repetition

and should be replaced with the next highest-ranking institution,

Frontiers in Surgery

details not provided in the original text) (n =61). Among the top
10 institutions, 6 are from the United States, 3 from Italy, and 1
from the United Kingdom. Based on co-authorship data, we
constructed a network visualization map of these institutions
(Figure 3). For the collaborative analysis, a minimum publication
threshold of 10 papers was set. A total of 212 institutions met
this criterion and were included in the co-authorship analysis.
The institution with the highest Total Link Strength (TLS) is the

frontiersin.org
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FIGURE 3
Network visualization map of institutional analysis.
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University of Toronto’s Temerty Faculty of Medicine (TLS = 303),
followed by the University of Calgary’s Cumming School of
Medicine (TLS =207). The strongest collaboration was observed
between the University of Toronto’s Temerty Faculty of Medicine
and Mount Sinai Hospital (LS =23). Notably, the University of
Toronto’s Temerty Faculty of Medicine, along with several
other Canadian and American institutions, made significant
contributions to the early development of IBD surgeries.

In terms of individual authors, Shen Bo has the highest number
of publications (n=120), followed by Fazio, Victor W. (n=93),
and Remzi, Feza H. (n=90). Utilizing co-authorship data, we
generated a network visualization of author collaborations,
as shown in Figure 4. For this analysis, a minimum of 10
publications was required. A total of 198 authors qualified and
were included. Professor Peyrin-Biroulet Laurent leads with the
highest TLS (TLS =139), closely followed by Professor Shen Bo
(TLS=137) and Professor Remzi, Feza H. (TLS=134). The
closest collaboration was observed between Professor Shen Bo
and Professor Remzi, Feza H (LS = 26).

3.3 Citations and journals

The frequency of citations can be used to evaluate the most
highly cited articles in this field. Table 2 lists the top 5 most
cited articles, all of which have been cited over 300 times. The
article “Third European Evidence-based Consensus on
Diagnosis and Management of Ulcerative Colitis. Part 1:
Definitions, ~ Diagnosis,  Extra-intestinal =~ Manifestations,
Pregnancy, Cancer Surveillance, Surgery, and Ileo-anal Pouch
Disorders (Publication with Expression of Concern)”, published
in the Journal of Crohn’s & Colitis in 2017, is the most

frequently cited work, providing significant evidence for the

Frontiers in Surgery

advancement of IBD surgery. We have constructed a visual
network diagram of citing articles (Figure 5), setting the
minimum citation count at 50. A total of 397 articles meet this
criterion, with most of them published in the past 10 to 20
years. These highly cited articles have become a crucial
knowledge foundation for the development of IBD surgery.
This study encompassed 1,222 articles published in 405

-

journals. The Table 3 presents the top 10 journals by
publication volume and their latest Impact Factors (IF). Among
the top 10 journals, 2 are ranked in the first quartile (Q1) of
Journal Citation Reports (JCR). Five of these publishers are
from the United States, while China, Sweden, the United

Kingdom, and Germany each have one represented.

3.4 Keyword co-occurrence analysis

According to the keyword co-occurrence analysis, VOSviewer
identified 8,586 keywords from 6,239 papers through co-
occurrence data analysis. After limiting the keyword occurrences
to at least 50 times, 115 keywords were finally selected. Following
manual unification and standardization, 101 keywords were
ultimately determined. Based on these keywords, a network
visualization map was constructed and divided into five clusters
(Figure 6). Research hotspots were identified based on the
keywords within each cluster, as detailed in the Figure 6. Cluster
1, the largest in this study, focuses on activity index,

pathogenesis, postoperative recurrence, predictive factors,
prognosis, and risk factors. Cluster 2 centers on surgical
procedures, inpatient treatment, and laparoscopy. Cluster 3
mainly concerns complications, experience, long-term outcomes,
and quality of life. Cluster 4 highlights efficacy, maintenance

therapy, safety, treatment, and clinical trials. Frequently occurring
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FIGURE 4
Network visualization map of authors’ co-authorship analysis.
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TABLE 2 Top 5 highly cited analyses of
surgery literature.

inflammatory bowel disease

Article title

Author’s | Citations
name

Magro, F

Third European Evidence-based Consensus on 957
Diagnosis and Management of Ulcerative Colitis.
Part 1: Definitions, Diagnosis, Extra-intestinal
Manifestations, Pregnancy, Cancer Surveillance,
Surgery, and Ileo-anal Pouch Disorders
(Publication with Expression of Concern)
ILEAL POUCH-ANAL ANASTOMOSES
COMPLICATIONS AND FUNCTION IN 1,005
PATIENTS

Risk of Surgery for Inflammatory Bowel Diseases
Has Decreased Over Time: A Systematic Review
and Meta-analysis of Population-Based Studies

FAZIO, VW 955

Frolkis, AD 614

Tleal Pouch Anal Anastomosis Analysis of 576

Outcome and Quality of Life in 3,707 Patients

Fazio, VW

] ileal pouch-anal anastomosis for chronic Meagher, AP 457
ulcerative colitis: complications and long-term

outcome in 1,310 patients

keywords in Cluster 5 include colorectal cancer, dysplasia, and
primary sclerosing cholangitis.

We constructed a keyword density visualisation map based on
the frequency of keywords, as shown in Figure 7. The main
1,002), UC (frequency:
1,393), CD (frequency: 1,131), surgery (frequency: 960) and
management (frequency: 513).

keywords included IBD (frequency:

Frontiers in Surgery

4 Discussion

4.1 Key findings

Utilizing VOSviewer for bibliometric analysis, this study aimed
to identify publications on surgical treatments for IBD and analyze
their bibliometric characteristics. Through WOSCC, we retrieved
6,239 relevant papers spanning from 1975 to 2024. The number
of publications in this field has shown a general increase over the
years, indicating a rapid development phase for IBD surgical
treatment research. This growth may be attributed to the
recognition that, despite the widespread use of biologics in IBD
therapy and their effectiveness in symptom relief for some
patients, early surgical intervention is still necessary for certain
individuals to prevent disease progression and depletion of bodily
(22).
continuously strengthened their support for IBD treatment-

reserves Consequently, research institutions have
related studies, with increasing research funding, thereby driving
rapid advancements in the field. Notably, the field reached a
peak in 2022 with 356 publications, followed by a slight decline
in 2023, possibly due to incomplete WOS coverage from 2023 to
2024. The past decade has particularly witnessed a surge in IBD
surgery research, with the growth rate of publications far
exceeding that of the previous ten years. These findings suggest
that this research area is attracting increasing attention from the

scientific community.

06 frontiersin.org


https://doi.org/10.3389/fsurg.2025.1614750
https://www.frontiersin.org/journals/surgery
https://www.frontiersin.org/

Xue et al. 10.3389/fsurg.2025.1614750
das (2009)
sewell (2013)
benchimol (2011b)
uhlig (2014)
benchimol (2014) zappa (2011)
£antor8(2017) dillman (2014)
elkjaer (201 0” schoepfer (2013) rieder (2013)
papamichael (2017) s " charpen';ier (2014) molendijk (2014)
zhao| (2 0
T 014)
buri;*jw)) b -agw ) gecse (2014)
L1 = A
Bo Y .f§u$;ste|*2017) de 5|Iva (2011) -
halfvarson (2017 c 7 ingh (2015, \
HE, ) SPENCTS  scnmids2013) o (2012
# Schird (. gajendran (2019) ¢
* Wi ®
“ coh 010; - ) 2014)
mag0,2017) “GMODEY.  dignass (077) g
Vil o > - 0 ¥
goncalves (2015) danese (2013) L) ® lee (2009) zittan (2016) billio 9
steed|(2009) kocIZOL) » = broms (2012) /8 Jeolo 0t 1)
| rieder (2010b) o g ne(2018) peyrin-biraulet (201 \{‘1"
) Sseow.(2009) p&yrin-bi 2014) oreslw1 5y selva 15)
1 i s
oflores(2015) mowat ( IeniceiggoH) bl \ 7 ¥ sciaudone (2010)
Soe QU2 ¢ hongQOIT) g schieig@ Rota) IEEeEROTTe
massironi (2013) ; Hyom812009) " barwmzbi‘a
machiel§(2017) 1
jose casanova (2017) chapars(zms) f?ﬂoj(,wﬁ)'andersson (2009)
pedersen (2017) ¥ 5 ferrante(2010) L shawki (2018)
ryai2019) barre (2018) ® " refgi@015)
ma (2017a) .er?m 2) shen (2009a)
bettenworth (2017)
&VOSviewer
FIGURE 5
Network visualization map of citing articles analysis.

TABLE 3 The top 10 journals ranked by the number of papers.

Journals Number IF Country of

journal
affiliation

of papers

INFLAMMATORY BOWEL 741 5.272, Q1 | United States of
DISEASES America
DISEASES OF THE COLON 407 3.684, Q2 | United States of
RECTUM America
JOURNAL OF CROHNS 229 4.577, Q2 | United States of
COLITIS America
INTERNATIONAL JOURNAL 171 2.667, Q3 | German

OF COLORECTAL DISEASE

COLORECTAL DISEASE 165 3.251, Q3 | England
ALIMENTARY 155 7.133, Q2 | England
PHARMACOLOGY

THERAPEUTICS

SCANDINAVIAN JOURNAL 147 2.429, Q3 | Sweden

OF GASTROENTEROLOGY

WORLD JOURNAL OF 142 2.848, Q3 | China
GASTROENTEROLOGY

DIGESTIVE DISEASES AND 132 4.286, Q2 | United States of
SCIENCES America
AMERICAN JOURNAL OF 125 11.217, United States of
GASTROENTEROLOGY Q1 America

Based on the visual map of co-authorship data across
countries/regions, it can be concluded that despite the global
attention garnered by research in this field, the distribution of
studies related to IBD surgery remains uneven. The economic
environment significantly impacts the level of research and
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development (23). Consequently, this research area is primarily
concentrated in European countries with higher economic levels.
The findings reveal that over one-third of the papers were
published in the United States, reflecting its dominant position
in this field. Similar patterns have been observed in bibliometric
analyses of other areas, such as endometrial cancer (24) and
urological robotic surgery research (25). This may be attributed
to the high level of funding for academic activities and the long
history of surgical research in the United States. Furthermore,
the United States has the closest collaboration with other
countries in this research field, while many other countries only
have partnerships with a few nations. Therefore, cooperation
among countries should be further strengthened.

Professor Shen Bo from the Key Laboratory of Systems
Medicine and Precision Diagnosis and Therapy of Taizhou,
Taizhou, China, ranks first in terms of the number of published
papers, with a total of 120 IBD-related papers. Among all
institutions, the Temerty Faculty of Medicine at the University of
Toronto tops the global list, publishing 102 relevant papers,
accounting for 1.635% of all papers in this field. The vast
majority of the top 10 contributing institutions were from the
United States. Collaboration between authors and organisations
was also noted. Professor Peyrin-biroulet laurent from the
Department of Gastroenterology, Nancy University Hospital,
Vandceuvre-lés-Nancy, France. was the author most widely
associated with other scientists, while the University Of Toronto
Temerty Faculty Of Medicine is the most associated with other
institutions in the field. International collaborations centred on
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the United States are at the forefront of the field. The above
findings confirm the key contribution and leadership of the
United States in neoadjuvant immunotherapy research, which
may stem from its national economic conditions and high level
of investment in healthcare. This field would benefit from
extensive international collaboration, which would increase the
overall level of research. Network visualisation maps of co-
authorship analyses show that collaboration between authors is
limited to small groups and collaborative links between research
institutions are lacking. This phenomenon suggests that scientists
and institutions from all over the world should push the
boundaries and achieve deep collaboration. Only then can we
promote the rapid development of this field for the benefit
of patients.

Peer-reviewed journals are crucial for academic publishing.
Core journals often publish essential research in the field.
Researchers can identify potential journal submissions based on
the number of journals publishing in the field of neoadjuvant
INFLAMMATORY BOWEL  DISEASES
(Frontiers in Oncology) published the most papers with 741.

immunotherapy.

The journal with the highest impact factor among the top 10
published papers was American Journal of Gastroenterology
(IF11.217),
Therapeutics (IF7.133). Impact factor and JCR are commonly

followed by  Alimentary Pharmacology &
used metrics for evaluating the impact of journals.JCR classifies
all journals into four quartiles (Q1-Q4) based on the impact
factor. Among the top ten journals in terms of number of
papers, QI journals account for 20%. In addition, Asian
publishers are underrepresented in the top 10 journals, despite
the outstanding contribution of Chinese researchers in IBD
research. There is a need to establish and develop journals with
international impact in Asia. Overall, INFLAMMATORY
BOWEL DISEASES, DISEASES OF THE COLON RECTUM,
and JOURNAL OF CROHNS COLITIS are the journals with the
highest overall comprehensiveness in the field of research, both
in terms of impact factor and number of papers published.

This study aims to answer a topical research question about a
research that has been extensively studied by researchers over a
certain period of time. The number of citations can be used as
one of the indicators of the academic impact of a paper. In
highly cited publications often represent the underlying theme of
a research area. Research hotspots can be identified by counting
the number of citations and identifying highly cited publications.
For papers, the number of citations can be related to many
factors, such as year of publication and accessibility. In terms of
year of publication, even the most cited papers were not cited
when they were originally published, and older papers may have
more citations due to the cumulative effect (26). In this study,
the five most frequently cited publications were published
between 2021 and 2023 and focused on complications, quality of
life, and function in the surgical treatment of IBD.

The keywords in the network visualization map are divided
into six clusters. Cluster 1, the largest in this study, focuses on
activity index, pathogenesis, postoperative recurrence, predictive
factors, prognosis, and risk factors. Cluster 2 centers around
surgical procedures, inpatient treatment, and laparoscopy. Cluster
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3 highlights complications, experience, long-term outcomes, and
quality of life. Cluster 4 emphasizes efficacy, maintenance
therapy, safety, treatment, and trials. Keywords such as colorectal
cancer, dysplasia, and primary sclerosing cholangitis are
frequently used in Cluster 5.

Keywords reflect the core content of research, and co-
occurrence analysis can identify high-frequency keywords in
different studies, helping researchers quickly grasp research
hotspots. The keywords in the network visualization map are
divided into six clusters. Cluster 1 focuses on the biological
characteristics and clinical progression of IBD. Keywords such as
“activity index”, “pathogenesis”, and “postoperative recurrence”
suggest that this cluster may involve research on tumor growth,
spread, and recurrence mechanisms. “Predictive factors”,
“prognosis”, and “risk factors” imply that researchers may be
seeking factors that can predict disease progression or patient
survival rates. There is a complex relationship between surgical
treatment for inflaimmatory bowel disease (IBD) and its
biological characteristics and clinical progression, influenced by
multiple factors such as IBD type, disease severity, treatment
methods, and patient demographics. The clinical progression of
IBD often determines the necessity of surgical intervention, and
IBD patients, especially those with Crohn’s disease (CD), have a
relatively higher surgical rate compared to patients with
ulcerative colitis (UC) (27). With the introduction of new drugs
such as biologics, IBD treatment methods have changed. Studies
have shown that early and continuous use of biologics may
reduce the need for surgery in UC patients, but the effect on CD
patients is still unclear (28). Thus, the interaction between IBD’s
biological characteristics and clinical progression significantly
impacts treatment strategies and surgical outcomes. A deep
understanding of these relationships is crucial for optimizing
patient care and improving quality of life.

Cluster 2 focuses on surgical treatments for IBD. With
keywords such as “surgical procedures”, “inpatient care”, and
“laparoscopy”, the studies explore various surgical techniques,
inpatient management, and the application of minimally invasive
surgeries like laparoscopy. Significant advancements have been
made in IBD surgical treatment, especially in the utilization of
minimally invasive surgical (MIS) techniques. Compared to
traditional open surgeries, minimally invasive procedures like
laparoscopy and robotic-assisted surgeries offer notable benefits,
including shorter hospital stays, faster recovery, and reduced
postoperative complication rates (29, 30). As an emerging
technique, transanal surgery demonstrates distinct advantages in
managing low rectal lesions (31). Minimally invasive surgeries
are suitable for a range of IBD conditions, including Crohn’s
disease and ulcerative colitis. They provide comparable long-term
disease control to open surgeries but with lower mortality and
complication rates (29, 30). Thus, with the continuous evolution
of minimally invasive techniques, surgical treatments for IBD
have become safer and more effective, bringing greater benefits
to patients.

Cluster 3 focuses on the complications after surgical treatment
of IBD and the long-term health status of patients, while Cluster 4

emphasizes the efficacy and safety of surgical approaches for IBD.
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The term “complications” indicates the exploration of potential
issues arising from surgical or other therapeutic interventions.
“Experience” refers to the expertise of doctors or medical
institutions in managing these complications. Additionally, “long-
term outcomes” and “quality of life” evaluate the overall health
and well-being of patients following treatment. Keywords such as
“efficacy”, “maintenance therapy”, “safety”, “treatment”, and
“trial” suggest a comparative analysis of various surgical options,
assessing their effectiveness and associated risks. For IBD patients
who do not respond to medication or develop severe
complications, surgery may become a necessary intervention.
However, IBD surgeries carry risks of complications, including
infection, bleeding, intestinal stenosis, fistula formation, bowel
obstruction, and malnutrition (32, 33). Simultaneously, the long-
term health of patients, encompassing disease recurrence, cancer
risk, quality of life, and mental health, is also a subject of
concern (34). Although surgery can provide symptom relief for
some, its impact on quality of life varies among individuals (35).
Therefore, regular monitoring and appropriate follow-up of
surgical patients are crucial for maintaining long-term health (36).

Cluster 5 may be dedicated to specific types of IBD or related
conditions, as indicated by keywords such as “colon cancer”,
“primary (PSC)”,
suggesting a focus on the characteristics, diagnosis, treatment, or

“dysplasia®, and sclerosing  cholangitis
prognosis of these specific conditions. Inflammatory bowel
disease (IBD) is a complex chronic condition that can lead to
various complications including abnormal bone metabolism,
malnutrition, iron deficiency, and immune-related disorders
(37-39). These complications reflect the systemic impact of IBD,
emphasizing the importance of comprehensive treatment and
management. To better control the disease and improve patients’
quality of life, both physicians and patients need to closely
monitor these potential complications and take corresponding
therapeutic measures.

In conclusion, co-occurrence analysis of high-frequency
keywords in studies can highlight areas of focus. Expanding our
understanding of surgical treatment of IBD is essential to
Further this

significantly enhance the effectiveness of personalised treatment.

optimise outcomes. research in area could

4.2 Advantages, limitations, and suggestions
for future research

This bibliometric analysis employed VOSviewer to examine
IBD surgery-related papers, aiming to understand the global
research status and forecast future trends in this field, distinct
from traditional literature reviews. The study further assisted
researchers in identifying influential authors, organizations, and
journals within this domain. Scholars interested in IBD surgery
can engage in academic activities or seek collaborations with
relevant scholars or institutions. Additionally, our findings can
guide researchers in this field to submit their manuscripts to
appropriate journals.

However, there are certain limitations to this study. Firstly, it
only included articles written in English and recorded in the
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WoSCC database. Although this may not affect the overall trend
of the results as WoSCC covers most high-quality research.
Secondly, recently published high-quality studies may not
have received due attention due to citation delays, requiring
updates in subsequent research. Despite these limitations, this
study significantly aids researchers in comprehending the
advancements, hotspots, trends, and frontiers of IBD treatment,
as well as identifying areas needing further investigation.

4.3 Limitation

Our study has several limitations that could influence the
generalizability of our findings. First, the exclusive use of
English-language publications and the WoSCC database may
introduce bias and limit the comprehensiveness of our results.
This approach might overlook valuable research conducted in
non-English speaking countries, potentially skewing our findings
toward perspectives prevalent in the English academic sphere.
Additionally, while the WoSCC database is authoritative and
widely used, it does not encompass all industry reports and grey
literature, which could provide insights into practical applications
and emerging trends not yet captured in traditional academic
publications. These limitations might affect the applicability
different
environments. In future research, we aim to address these issues

of our conclusions across regions and research
by expanding our data collection to include multi—lingual
resources and alternative databases, and by incorporating
to minimize bias and enhance the

practical ~ surveys

generalizability of our findings.

5 Conclusion

To our knowledge, this is the first bibliometric analysis of IBD
surgery research based on VOSviewer. In this field, the United
States is the leading country, and “Inflammatory Bowel Diseases”
is the journal with the most publications in this area. Scientists
and institutions from around the world should break through
boundaries and carry out deep cooperation. The main research
topics of IBD surgery have always been treatment effects and
postoperative complications.

In summary, this study utilizes a bibliometric analysis method
based on VOSviewer to elaborate the current research status and
development trends of IBD surgery. Simultaneously, this study
identifies the most prolific researchers and institutions in this
field, aiding scholars in finding suitable research subjects and
scientific research partners, and laying the foundation for
international cooperative research in this area.
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