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Introduction

Diffuse idiopathic skeletal hyperostosis (DISH) increases 
the risk of unstable fractures in the spine that result in neuro-
logical degeneration. Patients with DISH may not always be 
aware of their spinal fractures, particularly if they result from 
low-energy trauma.1 DISH is a pathological condition of 
bone formation characterized by the presence of at least 
three ossified bridges in the anterolateral region of the spine. 
The epidemiology of spinal fractures in DSIH reveals sig-
nificant demographic patterns and associated risk factors. 
Fractures can occur throughout the spine, with the thoracic 
spine being the most frequently affected, with the majority 
located on the right side. This distribution is attributed to the 

protective effect of the pulsatile aorta on the left side.2 
Symmetry is seen in cervical and lumbar spine syndesmo-
phytes. Risk factors include gout, hyperlipidemia, 
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and diabetes. Associated conditions involve the lumbar and 
cervical spine, the impact of stenosis, dysphagia, stridor, 
sleep apnea, myelopathy, and fracture instability due to 
ankylosis. Hyperextension injuries can lead to unstable frac-
tures even from low-energy trauma, warranting heightened 
vigilance in patients with back pain and ankylosed spines.3,4

The systematic review found that many of the reports of 
outcomes and most of the topics covered were related to 
Japan, suggesting that Japan may have the highest incidence 
rate of DISH.5 DISH is classified as a non-inflammatory dis-
order characterized by an underlying metabolic abnormality; 
however, the exact cause is not well comprehended. DISH 
diagnosis is presently based on the Resnick and Niwayama 
criteria,6 which includes conditions such as end-stage dis-
ease and ankylosing of the spine.7,8 DISH fractures of the 
cervical spine are frequently unstable and pose a substantial 
risk of brain damage and death.9

DISH presents a unique challenge in orthopedic and neu-
rological care due to its potential to cause spinal fractures, 
particularly in the cervical region. DISH, also known as 
Forestier’s disease, is characterized by ossification and 
hyperostosis of ligaments and entheses, primarily affecting 
the spine. This pathological process can lead to the formation 
of bony bridges along the anterolateral aspect of the verte-
bral bodies, predisposing individuals to fractures, particu-
larly in the presence of trauma or degenerative changes. 
While DISH can affect various regions of the spine, includ-
ing the thoracic and lumbar segments, cervical spine involve-
ment poses particular risks and challenges. Unlike fractures 
in other regions of the spine, cervical spine fractures in DISH 
patients have been associated with higher rates of neurologi-
cal deficits, spinal cord injury, and mortality.10–12 The unique 
anatomical and biomechanical characteristics of the cervical 
spine, coupled with the presence of hyperostotic bony for-
mations in DISH, contribute to the increased severity and 
complications of cervical fractures in these individuals.13,14 
Despite the potentially devastating consequences of cervical 
spine fractures in DISH patients, there remains a gap in the 
literature regarding the epidemiology, risk factors, clinical 
outcomes, and optimal management strategies for this spe-
cific condition. Previous studies have predominantly focused 
on fractures in the thoracic and lumbar spine, leading to a 
relative paucity of research specifically addressing cervical 
spine fractures in DISH. Consequently, there is a pressing 
need for comprehensive investigations into this aspect of 
DISH to better understand its pathophysiology, clinical 
implications, and therapeutic approaches.

Bibliometric analyses involve quantitative assessment 
and examination of scientific publications which aim to 
identify patterns, trends, and relationships within a specific 
field of research. By analyzing various metrics such as 
authorship, citations, institutions, keywords, and publication 
trends, bibliometric analyses can provide insights into the 
influence, impact, and collaboration dynamics of academic 
work. Such analyses contribute to the understanding of 

research landscapes, identifying key contributors, and guid-
ing future studies and research directions. Bibliometric anal-
yses are commonly employed to assess the academic 
influence of scientific publications and provide significant 
insight into the research that has been undertaken on a sub-
ject.15,16 Measurement and monitoring of research excellence 
and quality is a topic that has piqued the interest of con-
cerned governments, institutions, and funding agencies seek-
ing metrics of accountability and quality of scientific 
research. Although a scientist’s scholarly impact and reputa-
tion are not solely based on research output, they do provide 
an objective measure of his or her productivity and impact 
on the academic community, level of expertise, and associ-
ated collaborations and connections with various national 
and international research groups and institutions. 
Bibliometrics is the process of obtaining measurable data 
from published research papers through statistical analysis, 
as well as how the knowledge contained within a publication 
is utilized.17–19

This study seeks to address this gap by conducting a bib-
liometric analysis of cervical spine fractures in DISH, aim-
ing to assess the current state of research, identify key 
contributors and publications, and delineate research trends 
in this area. By elucidating the epidemiology, outcomes, and 
associated factors of cervical spine fractures in DISH through 
a bibliometric lens, we aim to provide valuable insights that 
can inform clinical practice, guide future research endeav-
ors, and ultimately improve the management and outcomes 
of patients with this challenging condition. Although cervi-
cal DISH fractures have been studied for decades, compre-
hensive analysis using bibliometrics has not yet been done. 
The purpose of this research was to investigate cervical spine 
fracture in DISH and to determine the trend factors of cervi-
cal spine fracture in DISH in countries around the world 
using bibliometric analysis.

Materials and methods

Sources of database and preparation

This study used bibliometric analysis to produce quantitative 
statistical assessments of recent published research on cervi-
cal spine fracture in DISH. We searched the Scopus database 
for articles published between 1 January 2000 and 1 January 
2022. The following keywords were used to search the data-
base: “diffuse idiopathic skeletal hyperostosis,” “DISH,” 
“Forestier’s Disease,” “cervical,” “thoracic,” “thoracolum-
bar,” “spine fracture,” and “fracture”. Publications with the 
terms “infection,” “cancer,” “neoplasia,” or “tumor” in the 
title were excluded. Studies published in languages other 
than English were also excluded as were published letters to 
the editor, technical notes, conference abstracts, and expert 
opinions. All the included articles were reviewed by two 
authors to elicit the less accurate and complete articles. A 
total of 52 studies met the inclusion criteria.
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The study looked into the relationship between a variety 
of variables and the etiology of DISH in countries around the 
world. Due to the limited amount of evidence-based infor-
mation on this disease in Thailand, research instruments and 
accuracy guidelines for collecting data on that country are 
needed. Bibliometric statistical techniques which evaluate 
many aspects of data can provide both qualitative and quan-
titative results. Bibliometric evaluation can include the use 
of various techniques depending on the purpose of the study, 
for example, publication calculation for overview mapping, 
references analysis to identify the impact of a publication, 
and wording analysis to act as a guide for future research. To 
generate the networks, researchers can utilize Bibliometrix 
4.0.0, an open-source R package tool designed for quantita-
tive research in bibliometrics and scientometrics, constructed 
using a logical bibliometric methodology and the R pro-
gramming language for statistical computing and visualiza-
tions.20 The bibliometric statistical technique is important for 
studying emerging diseases because it can analyze data as 
well as identify expert agencies and researchers. It can also 
act as a guide in treatment and prevention. Using the biblio-
metrics of DISH disease from the Scopus database can pro-
vide an overview and suggest linkages for further innovation 
and development.

Bibliometric analysis protocol

A systematic bibliometric analysis was conducted to identify 
and analyze research publications pertaining to cervical 
spine fractures in DISH. The following steps were under-
taken to ensure transparency and reproducibility:

1. Database Selection: Two comprehensive electronic 
databases, PubMed and Web of Science, were 
selected for the literature search. These databases 
were chosen for their extensive coverage of biomedi-
cal literature, including peer-reviewed journal arti-
cles and conference proceedings.

2. Search Strategy: A structured search strategy was 
developed using a combination of Medical Subject 
Headings (MeSH) terms and keywords related to 
“DISH,” “cervical spine fractures,” and related con-
cepts. The search strategy was designed to capture rel-
evant articles published up to the date of the search.

3. Inclusion Criteria: Articles were included in the 
analysis if they met the following criteria: (a) pub-
lished in English, (b) focused on cervical spine frac-
tures in patients with DISH, (c) original research 
articles, reviews, or case reports, and (d) available in 
full-text format.

4. Screening Process: Two independent reviewers 
screened the search results based on titles and 
abstracts to identify potentially eligible articles. Any 
discrepancies were resolved through discussion and 
consensus.

5. Data Extraction: Relevant data from the included 
articles were extracted using a standardized data 
extraction form. The extracted data included publica-
tion year, authorship, journal name, study design, 
sample size, key findings, and bibliometric indicators 
(e.g., citation count, journal impact factor).

6. Quality Assessment: The methodological quality of the 
included studies was not formally assessed given the 
nature of bibliometric analysis, which focuses on quan-
titative analysis of publication characteristics rather 
than qualitative evaluation of study methodology.

7. Data Analysis: Descriptive statistics were used to 
summarize the characteristics of included articles, 
including publication trends over time, authorship 
patterns, citation counts, and journal distribution. 
Bibliometric indicators such as citation count and 
journal impact factor were calculated to assess the 
impact and visibility of individual publications 
within the scholarly literature.

8. Synthesis of Results: The findings of the bibliometric 
analysis were synthesized and presented narratively 
to provide insights into the current state of research 
on cervical spine fractures in DISH, identify key 
themes and research gaps, and offer implications for 
clinical practice, research, and policy.

Statistical analyses

The data analysis comprised of several steps, including the 
following: (1) data cleansing, in which collected data were 
checked for duplicate articles and articles providing the same 
basic information; (2) the bibliometric program developed 
by Aria and Cuccurullo21 uses wording analysis to determine 
the number of publications and references and uses the R 
programing language to generate matrices for analysis of co-
citations, coupling, collaboration, and co-wording; and (3) 
analysis grouping, which included general information in 
publications about DISH disease, content evaluation using 
co-word analysis to identify co-occurrences and frequencies 
of keywords appearing in documents over time to identify 
forms of thematic evolution, and visualization, that is, using 
images or graphs to demonstrate the coupling and connec-
tion between different groups. We used the Biblioshiny 
application as a tool to show the output of the Bibliometric 
program which is a subset of the RStudio21 and the 
VOSviewer programs.22

Results

The resources of the Scopus database from 2000 to 2022 
were used to search the following inclusion and exclusion 
criteria. the main information of sampling consists of 
Timespan, sources (e.g., journals, books), other documents, 
annual growth rates, document average age, average number 
of citations per document, and average number of references. 



4 SAGE Open Medicine

Categories of document contents include KeyWords Plus® 
(ID), author’s keywords (DE), author, author of single-
authored docs, co-authors per doc, International co-author-
ships, article, conference paper, letter, review, and short 
survey (Table 1).

Table 1 contains the data from 2000 to 2022, showing 41 
sources of data and 55 publications related to DISH. The 
annual increase in publications was 5.12%, while the aver-
age age of the documents in 2022 was 8.87 years. The aver-
age number of citations per document was 26.82%, with a 
total of 1410 citations. Of the 342 authors who reported on 
DISH, only 2 had single-authored documents, while the 
average number of collaborating authors per document was 
6.8 and the average number of international collaborating 
authors was 7.273. Document types consisted of 42 articles, 
9 reviews, and 1 short survey (Figure 1).

Authors with the most publications

The authors with the most publications related to cervical 
spine fracture in DISH and articles fractionalized are shown 
in Table 2.

Most locally cited authors

The 10 authors with the most citations of cervical spine frac-
ture in DISH articles from their home country (locally cited 
authors) are shown in Table 3.

Author productivity according to 
Lotka’s law

Lotka’s law23 defines the frequency with which authors pub-
lish in any particular field. Of the 342 authors who published 
reports on cervical spine fracture included in DISH, the great 
majority, 319 had only one publication (9.33%), 19 authors 
had 2 publications (0.56%), 2 authors had 3 publications 
(0.06%), and 1 author had 4 publications (0.03%) (Table 4).

Most relevant affliction

There were 122 publications on affliction with cervical spine 
fracture with DISH, including 13 from Nara Medical 
University, 12 from Keio University School of Medicine, 9 
from Keio University, 9 from Tokyo University, 9 from the 
University of Pittsburgh Medicine Center, 8 from Thomas 
Jefferson University, 7 from Juntendo University, 7 from The 
Mayo Clinic, 6 from Hyogo College of Medicine, and 6 from 
Kagawa Rosai Hospital (Table 5).

Scientific publications by country

In all, 19 countries had a total of 174 articles on cervical 
spine fracture with DISH. Japan, with 174, had the most by 
far the most publications, followed by the United States 
with 88 publications, 26 from Germany, 11 from Italy, 10 
from China, 8 from France, 7 from Austria, 6 from the 
Czech Republic, and 5 each from Israel and 5 from Malaysia 
(Table 6).

Most cited countries

A total of 17 countries had citations for publications related 
to cervical spine fracture in DISH. The United States had the 
most total citations with 611 (average citations per arti-
cle = 38.19), followed by the Netherlands with 395 citations 
(average citations per article = 395.00) which is shown in 
Table 7 and Figure 2.

Most locally cited references

There were most 10 local citations of cervical spine fracture 
in DISH, including 16 citations of Resnick et al.,6 13 cita-
tions of Forestier et al.,24 and 12 citations of Westerveld 
et al.5 (Table 8).

Most global citations

There were three papers with more than 100 citations each. 
Details of the 10 papers with the most citations are shown in 
Table 9 and Figure 3. There were most global citations of 
cervical spine fracture in DISH publication which were 395 
citations of Westerveld et al.5 which is 26.33% cited rate per 
year, normalized TC = 5.04.

Table 1. Resources for a list of the search terms used in the 
database.

Description Results

Main information about the data
 Time period 2000–2022
 Sources (journals, books, etc.) 41
 Documents 52
 Annual increase (%) 5.12
 Average years since publication 8.87
 Average citations per document 26.82
 References 1410
Document content
 KeyWords Plus (ID) 634
 Author’s keywords (DE) 2
Authors
 Total authors 342
 Authors of single-authored docs 2
Author collaboration
 Single-authored docs 2
 Co-authors per doc 6.8
 International co-authors (%) 7.273
Document types
 Article 42
 Review 9
 Short survey 1
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Word cloud

Word clouds, also known as tag clouds, are graphical repre-
sentations of word frequency that highlight words that appear 
frequently in a source text. There were 50 word clouds 
related to cervical spine fracture in DISH. The 10 most fre-
quent word clouds are shown in Table 10 and Figure 4.

Discussion

According to this global bibliometric analysis of DISH, the 
number of DISH-related publications produced each year is 
increasing. The growing number of articles indicates increas-
ing levels of collaboration and investment of time, money, 
and effort in this sector. The current study is intended to aid 

Figure 1. VOS-viewers demonstration of the connection network of the main word cloud of each category in cervical spine fracture in 
DISH.

Table 2. Number of articles per author related to cervical spine fracture and DISH.

Authors Articles AF H-index (Scopus) Affiliation Country

Watanabe, K. 7 0.34 44 Keio University School of Medicine Japan
Matsumoto, M. 4 0.21 58 Keio University School of Medicine Japan
Nakamura, M. 3 0.18 67 Keio University School of Medicine Japan
Tsuji, T. 3 0.13 31 Fujita Health University Japan
Bono, CM. 2 0.37 60 Boston University School of Medicine USA
Caron, T. 2 0.31 6 University of Washington Medical Center USA
Harris, M.B. 2 0.37 55 Harvard Medical School USA
Katoh, H. 2 0.06 19 Tokai University Japan
Katsumi, K. 2 0.10 15 Niigata University Medical and Dental General Hospital Japan
Mader, R. 2 0.11 29 Ha’Emek Medical Center Israel

AF: articles fractionalized; H-index: Hirsch index.
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researchers in selecting relevant topics, identifying appropri-
ate teams to engage with, and identifying research platforms 
to use, all of which should save time and aid the global 
expansion of DISH.

This is the first scoping study of DISH distribution and 
many of its features. The study results are intended to inform 
the DISH community about the present state of the art, 
including the distribution as well as publication area in the 
disease’s genesis and highlighting how data links have 
changed over time. Clinical supervisors, health providers, 
and researchers can use this information to identify potential 
research trajectories and design improved standard 

management practices and agendas by reviewing past efforts 
and designing new and advanced directions in DISH, thereby 
advancing DISH management through the design and imple-
mentation of standard guidelines.

Arruda et al.’s25 study showed both Bibliometrix and 
VOSviewer have proven to be invaluable assets in biblio-
metric analysis, providing researchers with robust method-
ologies and visualization capabilities that contribute to the 
credibility and reproducibility of bibliometric studies. The 
examination of the VOSviewer22 and CiteSpace bibliometric 
networks26 was used to describe the developmental research 
in DISH. Specifically, because DISH is one of the most fre-
quent spine disorders, researchers have been committed to 
releasing research on potential changes based on data from 
numerous sources, including a wide variety of countries, 
article citations, authors, and universities.

Japan has the highest number of scientific papers on this 
subject which could be related to the epidemiology of the 
condition. That country has the highest prevalence of DISH 
as well as one of the highest proportions of older inhabitants 
of any country in the world, while the population has a high-
stress rate.27,28 The incidence of DISH in Japan may be 
related to elevated BMD and plasma pentosidine levels, both 
of which are stress indicators and act as toxins.29 Nara 
Medical University and Keio University School of Medicine 

Table 3. Summary of the 10 authors with the most citations 
from their home country.

Author Local citations

Watanabe, K 46
Matsumoto, M 36
Nakamura, M 36
Nagoshi, M 33
Tsuji, T 33
Tsuji, O 27
Fujita, N 24
Fukuda, K 24
Kaneko, S 24
Kato, M 24

All are Japanese authors.

Table 4. Author productivity using Lotka’s law.

Documents 
written

Number of 
authors

Percent

1 319 0.933
2 19 0.056
3 2 0.006
4 1 0.003
7 1 0.003

Table 5. Summary of a number of publications about affliction 
with cervical spine fracture by the institution.

Affiliation Articles

Nara Medical University 13
Keio University School of Medicine 12
Keio University 9
Tokyo University 9
University of Pittsburgh Medicine Center 9
Thomas Jefferson University 8
Juntendo University 7
Mayo Clinic 7
Hyogo College of Medicine 6
Kagawa Rosai Hospital 6

Table 6. Scientific publications on cervical spine fracture by 
country.

Country Number

Japan 174
United States 88
Germany 26
Italy 11
China 10
France 8
Austria 7
Czech Republic 6
Israel 5
Malaysia 5

Table 7. Summary of most cited citations by country.

Country Total citations Average citations per article

United States 611 38.19
Netherlands 395 395.00
Germany 118 19.67
Israel 109 109.00
Japan 81 6.23
France 59 19.67
Sweden 24 24.00
Slovenia 21 21.00
Canada 15 15.00
Austria 11 11.00
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have produced the most articles and received the most cita-
tions for their articles, demonstrating the relevance and lead-
ership role of these two universities in DISH.

Review articles generally receive more citations than 
original research articles due to the following reasons: 

Comprehensive Synthesis: Review articles provide a com-
prehensive overview and synthesis of existing knowledge in 
a field, making them valuable reference sources for research-
ers seeking a broad understanding of a topic. Accessibility 
and Clarity: They present complex information in a more 

Figure 2. A world map showing the distributions of publications. The color intensity is proportional to the number of publications.

Table 8. Summary of the most citations in publications from the author’s home country.

Number of citations 
(from Google Scholar)

Cited references Citations

6 Resnick D and Niwayama G. Radiographic and pathologic features of spinal involvement in 
diffuse idiopathic skeletal hyperostosis (DISH). Radiology 1976; 119: 559–568

16

17 Foretier J and Rotes-Quero J. Senile ankylosing hyperostosis of the spine. Ann Rheum Dis 1950; 
9(4): 321–330.

13

5 Westerveld LA, Verlaan JJ and Oner FC. Spinal fractures in patients with ankylosing spinal 
disorders: a systematic review of the literature on treatment, neurological status and 
complications. Eur Spine J 2009; 18(2): 145–156.

12

18 Belanger TA and Rowe DE. Diffuse idiopathic skeletal hyperostosis: musculoskeletal 
manifestations. J Am Acad Orthop Surg 2001; 9(4): 258–267.

7

19 Resnick D, Shaul SR and Robins JM. Diffuse idiopathic skeletal hyperostosis (DISH): Forestier’s 
disease with extraspinal manifestations. Radiology 1975; 115(3): 513–524.

6

20 Braun J and Sieper J. Ankylosing spondylitis. Lancet 2007; 369(9570): 1379–1390. 5
21 Whang PG, Goldberg G, Lawrence JP, et al. The management of spinal injuries in patients with 

ankylosing spondylitis or diffuse idiopathic skeletal hyperostosis: a comparison of treatment 
methods and clinical outcomes. J Spinal Disord Tech 2009; 22(2): 77–85.

5

22 Caron T, Bransford R, Nguyen Q, et al. Spine fractures in patients with ankylosing spinal 
disorders. Spine (Phila Pa 1976) 2010; 35(11): E458–E464.

4

23 Colterjohn NR and Bednar DA. Identifiable risk factors for secondary neurologic deterioration 
in the cervical spine-injured patient. Spine (Phila Pa 1976) 1995; 20(21): 2293–2297.

4
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accessible and understandable manner compared to original 
research articles, making them more attractive for citation by 
researchers aiming to introduce a topic or provide back-
ground context. Longevity and Timelessness: Review arti-
cles tend to remain relevant over time as foundational 
resources, maintaining their usefulness and attracting cita-
tions for extended periods. Ease of Reference: Being a single 
source that consolidates information from multiple primary 
studies, review articles serve as convenient references, sim-
plifying citation practices for researchers. Visibility and 
Prestige: Published in prestigious journals with wider read-
ership and visibility, review articles benefit from increased 
exposure, leading to higher citation rates.

An examination of the keywords employed in these 
research efforts is an excellent place to begin assessing their 
evolution in this subject. To the best of our knowledge, this 
is the first report to detail the progression of global DISH 
research trends, including identifying keywords highlighting 
the writers’ areas of concentration and achievements, as well 
as providing general ideas about trends in DISH research.

The 10 most-cited papers all dealt with DISH-related 
fractures and surgery. Among those, the three most-cited 
articles discussed the outcomes of DISH patients, spinal 

fractures, and surgery variables. Review articles in general 
receive more citations than original research articles.

Hence, this study aims to examine academic research in 
the field of DISH. To achieve this objective, a methodologi-
cal approach employing bibliometric techniques will be uti-
lized to analyze the scientific output across various 
disciplines. This approach will enable researchers to identify 
sources of high repute based on citation and authorship met-
rics. The advancement of digital communication technology 
has facilitated and augmented the comprehension of knowl-
edge production and its quantification, hence enabling a 
broader dissemination of information.30

The potential future research 
directions

Performing well-designed clinical, epidemiological, biome-
chanical, and translational research to fill in these informa-
tion gaps could greatly improve our understanding of cervical 
spine fractures in DISH patients. To clarify the epidemiol-
ogy, risk factors, fracture patterns, and mechanisms causing 
these fractures, more research is required. Improving patient 
outcomes also requires a detailed examination of the clinical 
presentation, difficulties with diagnosis, and best practices 
for management. Developing evidence-based treatment 
guidelines requires conducting biomechanical studies that 

Table 9. Summary of most global citations.

Paper DOI Total citations TC per year Normalized TC

Westerveld LA, 2009, Eur spine J 10.1007/s00586-008-0764-0 395 26.33 5.04
Caron T, 2010, Spine 10.1097/BRS.0b13e3181cc764f 245 17.50 2.62
Mader R, 2002, Semin Arthritis Rheum 10.1053/sarh.2002.33726 109 4.95 1.00
Whang PG, 2009, J Spinal Disord Tech 10.1097/BSD.0b013e3181679bcb 96 6.40 1.22
Rao SK, 2005, Radiographics 10.1148/rg.255045162 53 2.79 1.00
Hermann K-GA, 2004, Best Pract Res Clin Rheumatol 10.1016/j.berh.2004.06.005 51 2.55 1.00
Theologis AA, 2014, Eur Spine J 10.1007/s00586-014-3655-6 44 4.40 1.00
Mazières B, 2013, Jt Bone Spine 10.1016/j.jbspin.2013.02.011 44 4.00 1.91
Reinhold M, 2018, Global Spine J 10.1177/2192568217736268 38 6.33 1.21
Schiefer TK, 2015, World Neurosurg 10.1016/j.wneu.2014.12.041 33 3.67 2.03

Figure 3. The graph shows the local citations (Red line) and 
global citations research (Black line) between 2003 and 2020.

Table 10. Frequencies of word clouds.

Term Frequency

Diffuse idiopathic skeletal hyperostosis 28
Ankylosing spondylitis 13
DISH 7
Cervical spine 5
Fracture 5
Mortality 5
Spinal fracture 5
Trauma 5
Spinal cord injury 4
Spine fracture 4
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examine the changed biomechanics of the cervical spine in 
the presence of DISH and the efficacy of various surgical 
techniques. Furthermore, determining prognostic indicators 
and evaluating long-term results will improve patient care by 
directing therapy choices. Researchers can eventually help 
patients and physicians alike by improving the management 
and outcomes of cervical spine fractures in people with 
DISH by focusing on these important areas.

Limitations

Although the data analysis in this study was relatively com-
plete and objective, it had a number of limitations. There 
were discrepancies between the results of the bibliometric 
analysis and the actual research settings. Because of the low 
citation frequency of recently published papers, some high-
quality articles were likely overlooked, so recent high-qual-
ity papers with high citation potential may not have been 
assessed. Japan showed the most incidence with the publica-
tion on DISH, which may be the gap and imbalance that rep-
resent the global landscape of DISH research. A keyword 
search cannot adequately cover all of the literature on atlan-
toaxial spine surgery. A further constraint is that the analysis 
only included publications in English. Furthermore, this was 
a cross-sectional study that took place over a defined time 
period. If the search had covered various time periods, the 
number of citations in the literature could have been 

different. Newly published research will inevitably alter the 
ranking of articles, necessitating updates to the study in the 
future. This study only conducted the cervical spine lesion, 
which could limit the findings from the thoracic and lumbar 
levels. And bibliometric tools do not show patient outcomes 
post-fracture or the efficacy of different treatment approaches.

Another limitation is that the research incorporated exclu-
sively journal articles obtained from the social science cita-
tion index database of the Web of Science Core Collection. 
Web of Science, despite being one of the largest databases 
globally, exclusively comprises a fraction of the scientific 
articles that have been published. In subsequent investiga-
tions, it may be feasible for scholars to broaden their search 
methodology to include more extensive databases like 
Scopus. However, additional research into reasons for poten-
tial citation network analysis mistakes generated by citation 
networks in non-Web of Science (WoS) databases is required. 
After analyzing the search results, we ran a manual second-
ary check of the included articles’ title, abstract, and key-
word fields, and consulted senior scholars to avoid irrelevant 
articles, which may assist in compensating for this constraint 
to some extent.

Conclusions

This bibliometric analysis sheds light on the current state of 
research regarding cervical spine fractures in DISH and offers 

Figure 4. List of top research topics on DISH and word clouds connection of cervical spine fracture in DISH.
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valuable insights with practical implications for clinicians, 
researchers, and policymakers. For clinicians, the findings 
underscore the importance of heightened vigilance and com-
prehensive evaluation for cervical spine fractures in DISH 
patients presenting with trauma or degenerative changes. The 
increased risk of neurological deficits and spinal cord injury 
associated with cervical fractures in DISH necessitates prompt 
recognition, appropriate imaging studies, and timely interven-
tion to optimize patient outcomes. Clinicians should consider 
the unique anatomical and biomechanical factors inherent to 
the cervical spine when formulating treatment strategies for 
DISH patients, with emphasis on minimizing complications 
and maximizing functional recovery. For researchers, this 
study highlights the need for further investigations into the 
epidemiology, pathophysiology, and optimal management of 
cervical spine fractures in DISH. Future research endeavors 
should prioritize prospective studies with larger sample sizes, 
longitudinal follow-up, and multidisciplinary collaboration to 
elucidate the underlying mechanisms driving fracture occur-
rence, identify modifiable risk factors, and evaluate the effi-
cacy of novel therapeutic approaches. By addressing these 
knowledge gaps, researchers can contribute to the develop-
ment of evidence-based guidelines and clinical pathways tai-
lored to the management of cervical spine fractures in DISH, 
ultimately improving patient care and outcomes. For policy-
makers, the findings underscore the public health significance 
of DISH-related cervical spine fractures and advocate for the 
allocation of resources toward enhancing diagnostic capabili-
ties, expanding access to specialized care, and promoting 
interdisciplinary collaboration among healthcare providers. 
Policymakers should prioritize initiatives aimed at raising 
awareness among healthcare professionals about the unique 
challenges posed by cervical fractures in DISH and fostering 
collaborative networks for knowledge exchange and best 
practice dissemination. By supporting research initiatives and 
implementing policies that facilitate early detection and opti-
mal management of cervical spine fractures in DISH, policy-
makers can contribute to reducing the burden of disability and 
improving the quality of life for affected individuals. Further 
study, including biomechanical investigations of DISH-
affected cervical spine biomechanics prognostic signs and 
assessing long-term results and surgical procedures, is needed 
to develop evidence-based treatment guidelines.
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