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Research trends and hotspots of
Colles fracture: a bibliometric
analysis from 1980 to 2023
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!Department of Emergency Surgery, Beijing Geriatric Hospital, Beijing, China, 2Department of
Orthopedics, Beijing Geriatric Hospital, Beijing, China

Background: Colles fractures, a common type of distal radius fracture,
predominantly affect older adults and are often associated with osteoporosis.
Understanding the epidemiology, treatment methods, and complications of
Colles fractures is crucial for improving patient outcomes.

Objective: This bibliometric analysis aims to assess the trends, influential
research, and collaboration patterns in Colles fracture studies from 1980 to
2023, providing insights into emerging areas of research.

Methods: Literature was retrieved from the Web of Science Core Collection
(WoSCC), Science Citation Index Expanded (SCI-EXPANDED) using the search
term “"Colles fracture”. A total of 948 relevant documents, including 901
articles and 47 reviews, were analyzed. VOSviewer, CiteSpace, and bibliometrix
were utilized for visualization and data analysis, focusing on publication trends
and hotspots.

Results: The analysis revealed a steady increase in publications and citation
counts, peaking around 2010, with a notable decline in publication output
post-2010 while citations continued to rise. The USA led in both publication
volume and citation impact, with significant contributions from England,
Canada, Germany, and Japan. Key authors such as Cooney WP and Jupiter JB
were identified as influential, while the Journal of Hand Surgery-American
Volume emerged as the leading publication outlet. Keyword analysis indicated
a growing emphasis on epidemiology and outcomes research, reflecting
broader public health concerns.

Conclusion: This bibliometric analysis highlights the evolving research on Colles
fractures from 1980 to 2023. Despite a plateau in publication rates, citations
continue to increase, indicating the lasting influence of earlier studies.
Significant advancements have been made in treatment methods, particularly
in external fixation (EF) and open reduction internal fixation (ORIF). The
growing interdisciplinary focus on Colles fractures, osteoporosis, and
rehabilitation underscores the need for continued research to enhance clinical
outcomes and preventive measures.

KEYWORDS

Colles fracture, nonoperative, osteoporosis, bibliometric, rehabilitation, external
fixation, open reduction internal fixation

1 Introduction

Colles fracture is a common type distal radius fractures, particularly prevalent among
the elderly, and is often associated with low energy or traumatic events (1). Since it was
first described by Abraham Colles in 1814 (2), research on this fracture has
continuously expanded, particularly in the areas of fracture treatment methods,
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complication management, and patient rehabilitation. Over the

years, significant advancements have been made in
understanding the pathophysiology of Colles fractures, the
optimal treatment strategies, and the long-term outcomes for
patients. With the global trend of population aging and the
rising prevalence of osteoporosis (3), the incidence of Colles’
fractures has also increased (4). In particular, Colles’ fractures are
considered a hallmark of osteoporosis in older women,
significantly impacting their quality of life and independence (5).

Computed Tomography (CT) and x-ray are important tools for
diagnosing Colles fractures and evaluating treatment outcomes,
each offering distinct advantages. X-ray remains the primary
imaging modality due to its accessibility, speed, and effectiveness
in detecting fractures, particularly displaced fractures and joint
misalignments. However, it has limitations in visualizing soft
tissue injuries and complex fractures (6). CT offers superior
accuracy in assessing the fracture morphology, including
comminuted fractures, and provides detailed information on
bone displacement and alignment (7). It is especially valuable for
pre-surgical planning and evaluating complex fracture patterns.

In terms of fracture treatment, there has been ongoing debate
regarding the advantages and disadvantages of various
techniques. The conservative treatment for Colles’ fracture
typically involves closed reduction followed by immobilization
with a cast or splint (8), which may have less injury, especially
reccommended for aged population. In contrast, surgical
intervention, including both internal and external fixation, is
preferred for complex, displaced fractures (9). Both internal
fixation and external fixation techniques are widely applied in
clinical practice, yet there remains debate about which method
offers better functional recovery, lower complication rates, and
improved patient outcomes (10-12).

Epidemiological studies have identified the risk of distal radius
fractures (DRF) is influenced by personal factors such as age, sex,
and health, as well as environmental factors like population
density and climate, with poorer outcomes associated with older
age, female sex, poor bone healing, and lower socioeconomic
status (13). And currently, the field is witnessing a shift toward
more comprehensive research that integrates both clinical and
epidemiological perspectives. An increasing number of studies
are focusing on the epidemiology of the fractures, risk factors,
long-term prognosis, and their public health impact (14-16).
Particularly in aging societies, the relationship between Colles’
fractures and osteoporosis, as well as the importance of
preventive measures for fractures, has garnered more attention
(17). Additionally, research on functional recovery and long-term
quality of life has gradually become a hot topic in this field (18,
19). These research findings provide valuable evidence for
clinicians in formulating treatment plans and also offer strong
support for the development of public health policies.

The motivation for this bibliometric study stems from the need
to systematically analyze the growing body of research on Colles
fractures and identify emerging trends in the field. While a large
number of studies have been conducted, there is a lack of
comprehensive analyses that integrate the various aspects of
Colles such as treatment methods,

fracture  research,
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epidemiology, and long-term outcomes. Through the use of
bibliometric tools like VOSviewer (20), Bibliometrix (21) and
CiteSpace (22, 23), this study will identify influential authors,
institutions, and journals, while also mapping the collaboration
networks and citation landscapes that have shaped the field.
Furthermore, the study will highlight key topics, such as the role
of epidemiology and the evolving techniques in fracture
management, offering valuable insights for future research

directions in this area.

2 Materials and methods
2.1 Literature retrieval and data collection

The data for this bibliometric study on Colles fractures were
retrieved from the Web of Science Core Collection (WoSCC),
specifically the Science Citation Index Expanded (SCI-
EXPANDED). WoSCC was chosen due to its comprehensive
coverage and high accuracy in document type labeling, which is
superior to other databases. The search was conducted using the
following search formula: TS = (Colles fracture). The publication
date was restricted from January 1, 1980, to December 31, 2323,
ensuring a comprehensive range of research coverage. Only
documents classified as articles or reviews and published in
English with a description of research and results were
considered. All search operations and data retrieval were
completed on a single day, September 7, 2024, to reduce any
inconsistencies arising from possible database updates. Two
reviewers worked independently assess the retrieved publications
to ensure the relevance to the research topic. Finally, a total of
948 records from 1980 to 2023, comprising 901 research articles
and 47 reviews, all preserved in plain text format (Figure 1).

2.2 Data analysis

The visualization of authors and research institutions was
performed using VOSviewer V1.6.20, a widely-used bibliometric
tool designed for constructing and visualizing bibliometric
networks. The collaboration network between countries or
regions was mapped using Scimago Graphica, which allows for
the intuitive representation of research collaborations. CiteSpace
V6.2.R3 was employed for data cleaning and analysis, including
dual-map overlay, keyword analysis, and burst detection,
providing insights into emerging trends. Additionally, we utilized
bibliometrix, an R package for comprehensive bibliometric
analysis, to generate the Three Fields Plot and examine journal
publication trends.

In these visual representations, each node represents a distinct
bibliometric element, such as a country, institution, author, or
keyword. The size of the node reflects the frequency or weight of
the element, with larger nodes indicating higher significance.
Both nodes and connecting lines are color-coded to represent
different clusters or time periods. The thickness of the lines

indicates the strength of the relationships or collaborations
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FIGURE 1
The flowchart of literature selection and bibliometric analysis.

between the nodes. These tools, commonly used in scientometrics,
offer a comprehensive framework for understanding the structure
and dynamics of scholarly communication.

3 Results
3.1 Publication volume and growth trends

From 1980 to the early 2000s, both publication output and
citation counts increased steadily, reflecting the growing scholarly
attention to Colles’ fractures. The annual publication reached a
peak of 50 papers around 2010 coincides with a significant rise
in citations, indicating a period of high-impact research and
major contributions to the field. Post-2010, while the number of
publications declined, citation counts remained keep a upward
trajectory, with a secondary peak observed around 2020
(Figure 2). This suggests that despite the reduced number of new
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studies, existing literature continued to be influential and
widely cited.

3.2 Country and institutional analysis

From 1980 to 2023, global research on Colles fractures was
dominated by the USA, which contributed the most publications
and received the highest number of citations (12,249). England,
Canada, Germany, and Japan also made significant contributions,
with England publishing 114 articles and receiving 5,304
citations. Although countries like Sweden and the Netherlands
had fewer publications, their citation-per-article ratios were
notably high (72.06 and 70.41, respectively), indicating a strong
impact of their research (Table 1). Collaboration between
countries was robust, particularly between North America and
Europe, with the USA, UK, Canada, and Germany forming the
core of international research efforts (Figure 3).
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FIGURE 2
The international annual publication and citation trend of research about Colles fracture.

TABLE 1 The top 10 countries/regions making the most significant
contributions to the field of Colles fracture.

Rank | Country/ | Publications | Citations | Citation per
Region article
100 | USA 196.00 12,249.00 62.49
200 | England 114.00 5,304.00 46.53
300 | Canada 64.00 2,490.00 3891
400 | Germany 61.00 1,979.00 32.44
500 | Japan 55.00 1,087.00 19.76
6.00 | Sweden 53.00 3,819.00 72.06
7.00 Netherlands 39.00 2,746.00 70.41
8.00 | Denmark 36.00 1,041.00 28.92
9.00 | Scotland 32.00 1,636.00 51.13
10.00 | Switzerland 30.00 1,647.00 54.90

At the institutional level, Harvard University and McMaster
University played leading roles in Colles fracture research, both
in terms of publication output and collaborations. Notably,
University of California, San Francisco has the highest citation
per article, indicating the significant impact of its publications
despite having fewer overall publications (Table 2). Harvard
with other North
American institutions, such as the University of California,

University had extensive partnerships
San Francisco, and Massachusetts General Hospital. Similarly,
McMaster University fostered strong ties with European and
North American institutions. These connections were essential in

advancing research in the field, with many partnerships
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strengthening over time, particularly in the late 1990s and early
2000s (Figure 4A).

3.3 Author analysis

A total of 3,250 authors have contributed to research on Colles’
fractures. Based on a co-citation cluster analysis (Figure 4B),
leading the field in terms of co-citations is Cooney WP (green),
followed by Fernandez DL (yellow), Mcqueen M (red) and
Melton LJ (blue). The
collaborative networks among each cluster. For example, Cooney
WP from the green cluster have frequent cross-citations with
McQueen M (red) and Fernandez DL (yellow), showing a tight-
knit academic relationship. Solgaard S (green) and Macdermid
JC (red) also share a significant citation overlap, indicating a

co-citation map reveals strong

close intellectual partnership. These relationships illustrate how
foundational research by key authors continues to shape the
direction of ongoing studies in the field of Colles fracture.

The analysis of the top 10 most prolific authors in Colles
fracture research (Table 3) reveals that Jupiter JB (USA) leads in
publication output with 11 papers and a significant citation
count of 855, averaging 77.73 citations per article. However,
Melton LJ (USA) and John A. Kanis (England) stand out with
fewer publications (9 and 8, respectively) but exceptionally high
citation counts of 1,935 and 1,864, translating to 215 and 233
citations per article, respectively, indicating their profound
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Country/region distribution and international networking of global publications in Colles fracture.
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TABLE 2 The leading 10 institutions in terms of publication volume.

Organization Publications Citations

Country/Region

Citation per article

1 McMaster University Canada 18 902 50.11
2 Harvard University USA 17 837 49.24
3 Mayo Clinic USA 15 2,176 145.07
4 University of Western Ontario Canada 15 609 40.6

5 Massachusetts General Hospital USA 12 897 74.75
6 University of California, San Francisco USA 12 2,409 200.75
7 University of Amsterdam Netherlands 10 164 16.4

8 Danderyd Hospital Sweden 8 375 46.88
9 New York University USA 8 346 43.25
10 University of Toronto Canada 8 278 34.75

influence on the field. Other notable contributors include
McQueen MM (Scotland) and Grewal Ruby (Canada), while
authors from Sweden also show steady contributions, though
with lower citation averages.

3.4 Journal analysis
This analysis (Table 4) highlights the top 10 journals with the

highest number of publications in the field of Colles’ fractures. The
Journal of Hand Surgery-American Volume ranks first with 100
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publications, accumulating 4,914 citations and an average of
49.14 citations per article, with a 2023 impact factor (IF) of 2.1
(Q2). Injury-International Journal of the Care of the Injured and
Acta Orthopaedica follow with 62 and 39 publications,
respectively, and citation per article values of 23.02 and 32.49.
Their 2023 IF are 22 (Q2) and 2.5 (Ql). Osteoporosis
International, despite having 39 publications, stands out with a
high citation per article count of 98.72 and a 2023 IF of 4.2
(Q1). These results emphasize the prominence of orthopedic and
trauma journals in Colles’ fracture research, with notable
contributions from clinically and surgically focused journals.
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FIGURE 4
(A) Co-authorship analysis of institutions in Colles fracture. (B) Co-citation analysis of the first author.
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TABLE 3 The top 10 most prolific authors in Colles fracture research.

10.3389/fsurg.2025.1509556

Country/Region Publications Citations Citation per article
1 Jupiter JB USA 11 855 77.7273
2 Hove LM Norway 10 323 323
3 Field J England 9 283 31.4444
4 Grewal Ruby Canada 9 359 39.8889
5 Melton LJ USA 9 1,935 215
6 Abbaszadegan H Sweden 8 301 37.625
7 Jonsson U Sweden 8 291 36.375
8 Kanis JA England 8 1,864 233
9 Macdermid Joy C Canada 8 334 41.75
10 McQueen MM Scotland 8 645 80.625

TABLE 4 The top 10 journals with the highest number of publications in the field of Colles fracture.

Journal Publications = Citations @ Citation per article | IF(2023) = JCR(2023)
1 Journal of Hand Surgery-American Volume 100 4,914 49.14 2.1 Q2
2 Injury-international Journal of The Care of the Injured 62 1,427 23.02 22 Q2
3 Acta Orthopaedica 39 1,267 32.49 2.5 Q1
4 Journal of Hand Surgery-European Volume 39 1,177 30.18 2 Q2
5 Osteoporosis International 39 3,850 98.72 4.2 Q1
6 The Journal of Bone and Joint Surgery-British Volume 37 3,260 88.11 49 Q1
7 Archives of Orthopaedic and Trauma Surgery 34 998 29.35 2 Q2
8 Journal of Bone And Joint Surgery-American Volume 33 3,207 97.18 44 Q1
9 Journal of Hand Surgery-European Volume 28 513 18.32 2 Q2
10 Journal Of Orthopaedic Trauma 26 761 29.27 1.6 Q3

In Figure 5A, the dual-map overlay visualizes the citation landscape
of the journals included in the study. The map on the left side represents
the journals cited by the articles in the study, while the map on the right
depicts the journals from which the citations originate. The overlay
reveals 2 primary citation paths, with the pink citation path
exhibiting the highest z-score. This prominent path signifies that
articles in the field of “Neurology, Sports, Ophthalmology”
predominantly cited literature in the “Sports, Rehabilitation, Sport”
domain. This suggests a strong interdisciplinary linkage where
clinical research of colles fracture draws extensively from sports and
rehabilitation studies, emphasizing the interconnectedness of these
scientific domains in advancing medical knowledge.

The three-field plot (Figure 5B) summarizes the relationships
between countries, journals, and authors. The USA, as the country
with the highest number of publications, has most of its research
published in The Journal of Hand Surgery-American Volume. In
contrast, the UK, which ranks second in terms of publication
volume, shows a more dispersed pattern across various journals. The
Journal of Hand Surgery-American Volume is the most frequently
targeted journal, while other key journals include Osteoporosis
International and Injury-International Journal of the Care of the
Injured. Prominent authors such as Jupiter JB, Hove IM and
McQueen MM are identified as significant contributors, showcasing
a strong international collaboration in this field.

3.5 Reference analysis

The Figure 6 shows the top 25 references with the strongest
citation bursts in Colles’ fracture research in this work. The

Frontiers in Surgery

citation burst strength indicates the intensity of attention these
references received over time. The highest burst, 11.38, was
observed for a study by Earnshaw SA published in Osteoporosis
International, peaking between 2000 and 2003. The study found
that osteoporosis and high bone turnover are common in
postmenopausal patients with Colles’ fractures, with younger
patients (aged 65 or less) showing lower-than-expected BMD at
the hip (24). Another notable burst was from Orbay JL in
Journal Of Hand Surgery-american Volume, with a strength of
10.69 between 2004 and 2007. His work reported that using a
volar approach with a fixed-angle internal fixation device for
treating dorsally displaced, unstable distal radial fractures resulted
in excellent radiographic and functional outcomes (25). Several
other studies, such as Kreder HJ (burst strength 10.01) and
Sommerkamp TG (burst strength 10.28), also showed significant
bursts. Kreder HJ et al. reported that indirect reduction and
percutaneous fixation resulted in faster functional recovery and
superior outcomes compared to open reduction and internal
fixation for displaced intra-articular distal radius fractures (26).
Similarly, Sommerkamp TG et al. found that static external
fixation produced better clinical outcomes and fewer
complications than dynamic external fixation in the management

of unstable distal radius fractures (27).

3.6 Keywords analysis

In this study, a keyword co-occurrence map was generated
using CiteSpace to analyze research trends related to Colles
fractures 7A). The

(Figure network map visualizes the
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relationships between keywords extracted from the relevant
literature, with different colors representing keywords emerging
from different time periods. The presence of purple halos around
certain nodes indicates high centrality values (greater than 0.1),
suggesting that these terms serve as pivotal connecting points in
the research network. Key terms such as “Colles fracture
(centrality value 0.23)”, “distal radius fracture (centrality value
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0.16)”, “distal radius (centrality value 0.14)”, “epidemiology
(centrality value 0.13)”, and “external fixation (centrality value
0.11)” are central, indicating their significant frequency and
relevance in the literature. Other notable nodes include keywords
related to osteoporosis, internal fixation, and complications,
reflecting ongoing clinical interest in the treatment and
complications associated with Colles fractures.
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The analysis of the top 20 keywords with the strongest citation
bursts related to Colles fractures is presented in Figure 7B. Citation
bursts indicate periods when specific hotspot gained considerable
attention in academic literature. The highest burst strength was
observed for the keyword “distal radius fracture”
(strength = 13.95), which began in 2012 and ended in 2018.
Another significant citation burst was associated with the
keyword “colles fractures” (strength = 11.21), spanning from 1996
to 2001. Other notable keywords include “outcm” (outcomes),
which had a strength of 10.22 from 2011 to 2019. Particularly
the burst for “epidemiology”
(strength = 5.82), which began in 2013 and is still ongoing,
extending through 2024. The sustained nature of this burst

noteworthy is citation

suggests that epidemiology may continue to be a focal point for
future research in Colles fractures.

4 Discussion
4.1 General information

This bibliometric work revealed that the evolution of colles
fracture is dynamic. The steady increase in both publication
output and citation counts, particularly during the 1990s and
early 2000s, indicates a growing scholarly interest in Colles
fractures. Although publication numbers have plateaued since
2010, the upward trajectory of citation counts, with a notable
peak around 2020, suggests that existing studies continue to be
highly influential. This trend may reflect the consolidation of

Frontiers in Surgery

09

critical knowledge and treatment advancements that remain
relevant in ongoing clinical practice.

The analysis of countries and institutions involved in Colles
fracture research highlights the USA’s dominant position,
contributing the highest number of publications and receiving
the most citations. England, Canada, Germany, and Japan also
with
networks between North America and Europe. High citation-per-

made significant contributions, strong  collaborative
article ratios from countries like Sweden and the Netherlands
suggest the impactful nature of their research despite fewer
publications. The prominence of leading institutions, such as
and McMaster further

importance of international collaboration,

Harvard  University
the
particularly between North America and Europe, in advancing

University,
underscores

research in this field.

The analysis of key researchers highlights the foundational
contributions of Cooney WP, McQueen MM, and Fernandez DL,
whose collaborative efforts have significantly shaped the field of
distal radius fractures. Cooney WP’s research primarily focuses on
understanding the biomechanical effects of these fractures,
optimizing both internal and external fixation techniques, and
investigating the implications of fracture angulation on joint
kinematics and postoperative rehabilitation (28-30). Similarly,
McQueen MM et al. has advanced the understanding of distal
radial fractures through her work on the efficacy of external
fixation, predictors of instability, and factors influencing functional
outcomes, emphasizing the role of non-bridging fixation and bone
quality in recovery (31-34). Fernandez DL has further enriched
the field by developing classification systems and refining
treatment approaches, particularly for complex fracture patterns
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(A) Co-occurrence map of keywords. (B) Top 20 keywords with the strongest citation bursts.
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Top 20 Keywords with the Strongest Citation Bursts
Keywords Year Strength Begin End
mass 1991 8.62 1991 2002
women 1991 8.56 1991 2001
risk 1991 6.78 1991 2004
density 1991 5.4 1991 2001
early mobilization 1991 6.79 1995 2003
colles fractures 1991 11.22 1996 2001
end 1991 8.41 2003 2008
multicenter 2004 5.87 2004 2006
intraarticular fractures 1996 5.4 2004 2006
unstable fractures 2005 7.18 2005 2010
internal fixation 1994 5.05 2005 2011
open reduction 2003 7.49 2006 2011
displaced intraarticular fractures 2005 5.87 2007 2012
instability 1997 4.04 2007 2014
reduction 2003 5.57 2009 2015 o
outcm 2008 10.23 2011 2019 o R
distal radius fracture 1994 13.96 2012 2018
nonoperative treatment 2009 9.03 2013 2020
epidemiology 1992 5.82 2013 2024
conservative treatment 2006 5.73 2013 2018
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involving the distal radioulnar joint and volar lunate facet, thus
improving functional outcomes and reducing post-traumatic
complications (35-37). Together, their seminal research continues
to influence current studies and clinical practices.

Journal analysis indicates that the Journal of Hand Surgery-
American Volume is the most significant outlet for Colles fracture
research, followed by Injury-International Journal of the Care of
Notably,
International stands out with a high citation-per-article count,

the Injured and Acta Orthopaedica. Osteoporosis
highlighting the relevance of bone health and osteoporosis in
Colles fractures, particularly in postmenopausal populations. The
dual-map overlay further emphasizes the interdisciplinary nature
of Colles fracture research, with substantial links to sports,
rehabilitation, and related clinical domains.

4.2 Hotspots and frontiers

Epidemiological studies have demonstrated a growing
incidence of Colles fractures (4), particularly among elderly
populations. This trend is primarily attributed to the aging
demographic and the rising prevalence of osteoporosis (3).
Understanding the epidemiology of these fractures is critical for
public health planning, especially in the context of fracture
prevention and osteoporosis management. Korpelainen, R et al.
(38) found that while impact exercise did not prevent bone
mineral density (BMD) loss, it reduced bone mineral content
(BMC) loss at the trochanter and lowered the risk of fall-related
fractures such as Colles fracture in elderly women with low bone
mass. In a population-based case-control study by Mallmin, H.,,
heredity, nulliparity, and estrogen deficiency were identified as
significant risk factors for distal forearm fractures in women,
while postmenopausal estrogen therapy had a protective effect,
and lifestyle factors showed no significant differences between
patients and controls (39).

The debate surrounding the use of external fixation (EF) vs.
open reduction internal fixation (ORIF) for colles fractures
remains a focal point, with each technique presenting distinct
advantages and limitations. Both methods aim to restore function
and ensure stable fixation, but their application and outcomes
vary depending on factors such as fracture severity and patient
characteristics. A meta-analysis by Margaliot et al. (40) found no
significant differences between EF and ORIF regarding wrist
motion, grip strength, and pain. However, while EF is associated
with higher rates of infection and hardware failure, ORIF
presents complications like tendon injuries and the need for
hardware removal. Kateros et al. (41) compared EF with internal
fixation using a dorsal “pi” plate and found that while
radiographic outcomes were better in ORIF patients, clinical
outcomes were comparable between the groups. This suggests
that, although ORIF may offer

functional results do not significantly differ from EF. Some

radiographic superiority,
studies also showed promising results for volar locking plates
(VLP) in ORIF procedures. Westphal et al. (42) compared the
outcomes of open reduction and internal fixation (ORIF) with
external fixation for distal radius fractures over a one-year
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follow-up, finding that palmar plate fixation yielded slightly
better
differences between groups were not statistically significant. Wei

radiological and functional results, although most
et al. (11) noted better recovery of forearm supination and
restoration of volar tilt in ORIF-treated patients, though EF
demonstrated superior grip strength and wrist flexion. This
points to ORIF being favorable for anatomical restoration, while

EF may better preserve certain functional aspects.

4.3 Future trends

Recent citation burst analysis based on keywords indicates that
nonoperative and conservative treatments have emerged as
significant research trends in the management of Colles’ fractures
(Figure 7). In response to these trends, we further examined recent
studies focused on conservative treatment options for Colles’
fractures. Caruso et al. (8) conducted a randomized trial
comparing the efficacy of long (above-elbow) vs. short (below-
elbow) casts in maintaining fracture reduction and improving
clinical outcomes. Their study found no significant differences
between the two groups in terms of radiological parameters or
clinical scores, concluding that short casts are as effective as long
casts for post-reduction immobilization in Colles’ fractures. In a
separate investigation, Saving et al. (43) compared nonoperative
treatment to volar locking plate fixation in elderly patients with
dorsally displaced distal radius fractures. Their results showed that
volar locking plates yielded improved functional outcomes,
including enhanced grip strength and wrist function, although
complication rates were similar between both groups. Furthermore,
a network meta-analysis by Woolnough et al. (44) assessed various
surgical and nonoperative treatment options for distal radius
fractures. The analysis indicated that volar plating resulted in
better functional outcomes and fewer complications compared to
nonoperative treatment, particularly for intraarticular fractures.
However, no significant differences in functional outcomes were
observed between nonoperative treatments and different surgical
methods, suggesting that volar plating may be preferred for certain
patient populations, especially those with intraarticular fractures or
individuals aged over 60 years of age.

In general, recent citation bursts in the field of epidemiology reveal
a significant shift in research on Colles’ fractures, transitioning from an
empbhasis on surgical approaches to conservative treatments, and now
moving toward a focus on prevention strategies. While current
literature on robot-assisted surgery for Colles’ fractures remains
sparse, the increasing integration of robotic technology into
orthopaedic surgical practice (45, 46) suggests that this may emerge
as a prominent research area in the near future.

4.4 Limitations

This bibliometric study has several limitations. First, the data
were sourced exclusively from the Web of Science Core
Collection (WoSCC), which, while comprehensive, may not
include relevant research indexed in other databases, such as
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Scopus or PubMed. Although it is acknowledged that relying on a
single database may result in the omission of potentially relevant
studies,
necessitated the use of WoSCC alone for this study. Second, the
analysis was restricted to articles and reviews published in English,

the limitations of our research team’s resources

potentially excluding significant contributions from non-English
publications. This language bias could limit the generalizability of
our findings, especially in regions where English is not the
primary language of scientific communication. Additionally, the
study focuses solely on Colles fractures, excluding other key
subtypes of distal radius fractures, such as Smith and Barton
fractures, which limits the comprehensiveness of the analysis.
Finally, the study period ends in 2023, and research trends may
have shifted since, limiting the applicability of our conclusions to
current and future developments in distal radius fracture research.

5 Conclusion

This bibliometric analysis highlights the evolving research
landscape of Colles fractures from 1980 to 2023. While publication
rates have plateaued in recent years, citation counts continue to
rise, underscoring the sustained influence of earlier studies. The
USA and leading institutions such as Harvard University have
played central roles, while countries like Sweden and the
Netherlands made high-impact contributions. Key researchers,
including Cooney WP and McQueen MM, have significantly
influenced the field, particularly in treatment approaches like
external fixation (EF) and open reduction internal fixation (ORIF).
The interdisciplinary ~connections between Colles fractures,
osteoporosis, and rehabilitation emphasize the need for ongoing

research to improve clinical outcomes and preventive strategies.

Data availability statement

The original contributions presented in the study are included
in the article/Supplementary Material, further inquiries can be
directed to the corresponding author.

References

1. Ural A, Zioupos P, Buchanan D, Vashishth D. Evaluation of the influence of
strain rate on Colles’ fracture load. J Biomech. (2012) 45(10):1854-7. doi: 10.1016/j.
jbiomech.2012.04.023

2. Shayota BJ, Oelhafen K, Shoja M, Tubbs RS, Loukas M. Abraham Colles and his
contributions to anatomy. Clin Anat. (2014) 27(5):670-4. doi: 10.1002/ca.22258

3. Wang P, Xu Q, Cao R, Deng F, Lei S. Global public interests and dynamic trends
in osteoporosis from 2004 to 2019: infodemiology study. ] Med Internet Res. (2021)
23(7):e25422. doi: 10.2196/25422

4. Jerrhag D, Englund M, Karlsson MK, Rosengren BE. Epidemiology and time
trends of distal forearm fractures in adults-a study of 11.2 million person-years in
Sweden. BMC Musculoskel Dis. (2017) 18:1-8. doi: 10.1186/s12891-017-1596-z

5. Yen ], Gjesdal CG, Brudvik C, Hove LM, Apalset EM, Gulseth HC, et al. Low-
energy distal radius fractures in middle-aged and elderly men and women—the
burden of osteoporosis and fracture risk. Osteoporosis Int. (2010) 21(7):1257-67.
doi: 10.1007/500198-009-1068-x

6. Reed MR, Murray ], Abdy SE, Francis RM, McCaskie AW. The use of digital x-ray
radiogrammetry and peripheral dual energy x-ray absorptiometry in patients

Frontiers in Surgery

12

10.3389/fsurg.2025.1509556

Author contributions

CZ: Conceptualization, Formal Analysis, Visualization,
Writing - original draft, Writing - review & editing. GY: Data
curation, Visualization, Writing - review & editing. QW: Data

curation, Project administration, Writing — review & editing.

Funding

The author(s) declare that no financial support was received for
the research, authorship, and/or publication of this article.

Conflict of interest

The authors declare that the research was conducted in the
absence of any commercial or financial relationships that could
be construed as a potential conflict of interest.

Generative Al statement

The author(s) declare that no Generative Al was used in the
creation of this manuscript.

Publisher’s note

All claims expressed in this article are solely those of the
authors and do not necessarily represent those of their affiliated
organizations, or those of the publisher, the editors and the
reviewers. Any product that may be evaluated in this article, or
claim that may be made by its manufacturer, is not guaranteed
or endorsed by the publisher.

attending fracture clinic after distal forearm fracture. Bone. (2004) 34(4):716-9.
doi: 10.1016/j.bone.2003.12.004

7. Bittner-Frank M, Strassl A, Unger E, Hirtler L, Eckhart B, Koenigshofer M, et al.
Accuracy analysis of 3D bone fracture models: effects of computed tomography (CT)
imaging and image segmentation. J Imaging Inform Med. (2024) 37(4):1889-901.
doi: 10.1007/s10278-024-00998-y

8. Caruso G, Tonon F, Gildone A, Andreotti M, Altavilla R, Valentini A, et al.
Below-elbow or above-elbow cast for conservative treatment of extra-articular distal

radius fractures with dorsal displacement: a prospective randomized trial. J Orthop
Surg Res. (2019) 14(1):477. doi: 10.1186/s13018-019-1530-1

9. Blakeney WG. Stabilization and treatment of Colles’ fractures in elderly patients.
Clin Interv Aging. (2010) 5(default):337-44. doi: 10.2147/CIA.S10042

10. Kamano M, Koshimune M, Toyama M, Kazuki K. Palmar plating system for
Colles’ fractures—a preliminary report. J Hand Surg Am. (2005) 30(4):750-5.
doi: 10.1016/j.jhsa.2005.02.009

11. Wei DH, Poolman RW, Bhandari M, Wolfe VM, Rosenwasser MP. External
fixation versus internal fixation for unstable distal radius fractures: a systematic

frontiersin.org


https://doi.org/10.1016/j.jbiomech.2012.04.023
https://doi.org/10.1016/j.jbiomech.2012.04.023
https://doi.org/10.1002/ca.22258
https://doi.org/10.2196/25422
https://doi.org/10.1186/s12891-017-1596-z
https://doi.org/10.1007/s00198-009-1068-x
https://doi.org/10.1016/j.bone.2003.12.004
https://doi.org/10.1007/s10278-024-00998-y
https://doi.org/10.1186/s13018-019-1530-1
https://doi.org/10.2147/CIA.S10042
https://doi.org/10.1016/j.jhsa.2005.02.009
https://doi.org/10.3389/fsurg.2025.1509556
https://www.frontiersin.org/journals/surgery
https://www.frontiersin.org/

Zhou et al.

review and meta-analysis of comparative clinical trials. J Orthop Trauma. (2012)
26(7):386-94. doi: 10.1097/BOT.0b013e318225f63c

12. Andersen JK, Hgh A, Gantov J, Vaesel MT, Hansen TB. Colles’ fracture treated
with non-bridging external fixation: a 1-year follow-up. ] Hand Surg Eur Vol. (2009)
34(4):475-8. doi: 10.1177/1753193409102457

13. Maclntyre NJ, Dewan N. Epidemiology of distal radius fractures and factors
predicting risk and prognosis. ] Hand Ther. (2016) 29(2):136-44. doi: 10.1016/j.jht.
2016.03.003

14. Malik H, Appelboam A, Taylor G. Colles’ type distal radial fractures undergoing
manipulation in the ED: a multicentre observational cohort study. Emergency
Medicine Journal: EM]J. (2020) 37(8):498-501. doi: 10.1136/emermed-2020-209478

15. Shah GM, Gong HS, Chae YJ, Kim YS, Kim J, Back GH. Evaluation and
management of osteoporosis and sarcopenia in patients with distal radius fractures.
Clin Orthop Surg. (2020) 12(1):9-21. doi: 10.4055/¢i0s.2020.12.1.9

16. Muzzammil M, Khan AS, Jahanzeb S, Qadir A, Jabbar S. Osteoporosis:
prevalence, awareness and pertinent risk factors in a cohort of elderly Asian
population presenting with low-energy distal radius fractures. Int J Clin Pract.
(2021) 75(11):e14828. doi: 10.1111/ijcp.14828

17. Kurup HV, Andrew JG. Secondary prevention of osteoporosis after Colles
fracture: current practice. Joint Bone Spine. (2008) 75(1):50-2. doi: 10.1016/j.jbspin.
2007.01.043

18. Dewan N, MacDermid JC, Grewal R, Beattie K. Recovery patterns over 4 years
after distal radius fracture: descriptive changes in fracture-specific pain/disability, fall
risk factors, bone mineral density, and general health status. ] Hand Ther. (2018)
31(4):451-64. doi: 10.1016/j.jht.2017.06.009

19. Reid SA, Andersen JM, Vicenzino B. Adding mobilisation with movement to
exercise and advice hastens the improvement in range, pain and function after non-
operative cast immobilisation for distal radius fracture: a multicentre, randomised
trial. J Physiother. (2020 2020) 66(2):105-12. doi: 10.1016/j.jphys.2020.03.010

20. van Eck NJ, Waltman L. Software survey: VOSviewer, a computer program for
bibliometric mapping. Scientometrics. (2010) 84(2):523-38. doi: 10.1007/s11192-009-
0146-3

21. Aria M, Cuccurullo C. bibliometrix: an R-tool for comprehensive science
mapping analysis. ] Informetr. (2017) 11(4):959-75. doi: 10.1016/j.j0i.2017.08.007

22. Chen CM. Citespace II: detecting and visualizing emerging trends and transient
patterns in scientific literature. ] Am Soc Inf Sci Technol. (2006) 57(3):359-77. doi: 10.
1002/asi.20317

23. Zhang HY, Shi YL, Ying JH, Chen Y, Guo R, Zhao X, et al. A bibliometric and
visualized research on global trends of immune checkpoint inhibitors related
complications in melanoma, 2011-2021. Front Endocrinol. (2023) 14:1164692.
doi: 10.3389/fendo.2023.1164692

24. Earnshaw SA, Cawte SA, Worley A, Hosking DJ. Colles’ fracture of the wrist as
an indicator of underlying osteoporosis in postmenopausal women: a prospective
study of bone mineral density and bone turnover rate. Osteoporosis Int. (1998)
8(1):53-60. doi: 10.1007/s001980050048

25. Orbay JL, Fernandez DL. Volar fixation for dorsally displaced fractures of the
distal radius: a preliminary report. ] Hand Surg-Am. (2002) 27A(2):205-15. doi: 10.
1053/jhsu.2002.32081

26. Kreder HJ, Hanel DP, Agel ], McKee M, Schemitsch EH, Trumble TE, et al. Indirect
reduction and percutaneous fixation versus open reduction and internal fixation for
displaced intra-articular fractures of the distal radius: a randomised, controlled trial.
] Bone Jt Surg Br Vol. (2005) 87(6):829-36. doi: 10.1302/0301-620X.87B6.15539

27. Sommerkamp T, Seeman M, Silliman J, Jones A, Patterson S, Walker J, et al.
Dynamic external fixation of unstable fractures of the distal part of the radius—a
prospective, randomized comparison with static external fixation. ] Bone Joint Surg
Am. (1994) 76A(8):1149-61. doi: 10.2106/00004623-199408000-00005

28. Hirahara H, Neale PG, Lin YT, Cooney WP, An KN. Kinematic and torque-
related effects of dorsally angulated distal radius fractures and the distal radial ulnar
joint. ] Hand Surg-Am. (2003) 28A(4):614-21. doi: 10.1016/S0363-5023(03)00249-1

Frontiers in Surgery

13

10.3389/fsurg.2025.1509556

29. Willis AA, Kutsumi K, Zobitz ME, Cooney WP. Internal fixation of dorsally
displaced fractures of the distal part of the radius—a biomechanical analysis of
volar plate fracture stability. J Bone Joint Surg Am. (2006) 88A(11):2411-7. doi: 10.
2106/]BJS.E.00946

30. Park MJ, Cooney WP, Hahn ME, Looi KP, An KN. The effects of dorsally
angulated distal radius fractures on carpal kinematics. ] Hand Surg-Am. (2002)
27A(2):223-32. doi: 10.1053/jhsu.2002.32083

31. Mackenney PJ, McQueen MM, Elton R. Prediction of instability in distal radial
fractures. ] Bone Joint Surg Am. (2006) 88(9):1944-51. doi: 10.2106/JBJS.D.02520

32. McQueen MM, Hajducka C, CourtBrown CM. Redisplaced unstable fractures of
the distal, radius—a prospective randomised comparison of four methods of
treatment. J Bone Jt Surg Br Vol. (1996) 78(3):404-9.

33. Ng CY, McQueen MM. What are the radiological predictors of functional
outcome following fractures of the distal radius? J Bone Jt Surg Br Vol. (2011)
93(2):145-50. doi: 10.1302/0301-620X.93B2.25631

34. Wakefield AE, McQueen MM. The role of physiotherapy and clinical predictors
of outcome after fracture of the distal radius. J Bone Jt Surg Br Vol. (2000) 82(7):972-6.
doi: 10.1302/0301-620x.82b7.10377

35. Jupiter JB, Fernandez DL. Comparative classification for fractures of the distal
end of the radius. J] Hand Surg Am. (1997) 22(4):563-71. doi: 10.1016/S0363-5023
(97)80110-4

36. Fok M, Fernandez DL, Rivera Y. A less invasive distal osteotomy of the radius for
malunited dorsally displaced extra-articular fractures. J] Hand Surg Eur Vol. (2015)
40(8):812-8. doi: 10.1177/1753193414551910

37. Geissler WB, Fernandez DL, Lamey DM. Distal radioulnar joint injuries
associated with fractures of the distal radius. Clin Orthop Relat Res. (1996)
(327):135-46. doi: 10.1097/00003086-199606000-00018

38. Korpelainen R, Keinanen-Kiukaanniemi S, Heikkinen J, Vidndnen K,
Korpelainen J. Effect of impact exercise on bone mineral density in elderly women
with low BMD: a population-based randomized controlled 30-month intervention.
Osteoporosis Int. (2006) 17(1):109-18. doi: 10.1007/s00198-005-1924-2

39. Mallmin H, Ljunghall S, Persson I, Bergstrom R. Risk-factors for fractures of the
distal forearm—a population-based case-control study. Osteoporosis Int. (1994)
4(6):298-304. doi: 10.1007/BF01622186

40. Margaliot Z, Haase SC, Kotsis SV, Kim HM, Chung KC. A meta-analysis
of outcomes of external fixation versus plate osteosynthesis for unstable distal
radius fractures. ] Hand Surg Am. (2005) 30(6):1185-99. doi: 10.1016/j.jhsa.2005.08.
009

41. Kateros K, Macheras G, Galanakos SP, Sofianos I, Papakostas I, Papadakis SA.
External fixation versus “n” plate for distal radius fractures. J Trauma Injury Infect
Crit Care. (2010) 68(1):166-72. doi: 10.1097/TA.0b013e3181b0d4be

42. Westphal T, Piatek S, Schubert S, Winckler S. Outcome after surgery of distal
radius fractures: no differences between external fixation and ORIF. Arch Orthop
Traum Surg. (2005) 125(8):507-14. doi: 10.1007/s00402-005-0023-3

43. Saving ], Wahlgren SS, Olsson K, Enocson A, Ponzer S, Skoldenberg O, et al.
Nonoperative treatment compared with volar locking plate fixation for dorsally
displaced distal radial fractures in the elderly A randomized controlled trial. J Bone
Joint Surg Am. (2019) 101(11):961-9. doi: 10.2106/JBJS.18.00768

44. Woolnough T, Axelrod D, Bozzo A, Koziarz A, Koziarz F, Oitment C, et al.
What is the relative effectiveness of the various surgical treatment options for distal
radius fractures? A systematic review and network meta-analysis of randomized
controlled trials. Clin Orthop Relat Res. (2021) 479(2):348-62. doi: 10.1097/CORR.
0000000000001524

45. Wang XD, Lan H, Li KN. Treatment of femoral neck fractures with cannulated
screw invasive internal fixation assisted by orthopaedic surgery robot positioning
system. Orthop Surg. (2019) 11(5):864-72. doi: 10.1111/0s.12548

46. Bai L, Yang JX, Chen XH, Sun YX, Li XY. Medical robotics in bone fracture
reduction surgery: a review. Semsors (Basel). (2019) 19(16):3593. doi: 10.3390/
$19163593

frontiersin.org


https://doi.org/10.1097/BOT.0b013e318225f63c
https://doi.org/10.1177/1753193409102457
https://doi.org/10.1016/j.jht.2016.03.003
https://doi.org/10.1016/j.jht.2016.03.003
https://doi.org/10.1136/emermed-2020-209478
https://doi.org/10.4055/cios.2020.12.1.9
https://doi.org/10.1111/ijcp.14828
https://doi.org/10.1016/j.jbspin.2007.01.043
https://doi.org/10.1016/j.jbspin.2007.01.043
https://doi.org/10.1016/j.jht.2017.06.009
https://doi.org/10.1016/j.jphys.2020.03.010
https://doi.org/10.1007/s11192-009-0146-3
https://doi.org/10.1007/s11192-009-0146-3
https://doi.org/10.1016/j.joi.2017.08.007
https://doi.org/10.1002/asi.20317
https://doi.org/10.1002/asi.20317
https://doi.org/10.3389/fendo.2023.1164692
https://doi.org/10.1007/s001980050048
https://doi.org/10.1053/jhsu.2002.32081
https://doi.org/10.1053/jhsu.2002.32081
https://doi.org/10.1302/0301-620X.87B6.15539
https://doi.org/10.2106/00004623-199408000-00005
https://doi.org/10.1016/S0363-5023(03)00249-1
https://doi.org/10.2106/JBJS.E.00946
https://doi.org/10.2106/JBJS.E.00946
https://doi.org/10.1053/jhsu.2002.32083
https://doi.org/10.2106/JBJS.D.02520
https://doi.org/10.1302/0301-620X.93B2.25631
https://doi.org/10.1302/0301-620x.82b7.10377
https://doi.org/10.1016/S0363-5023(97)80110-4
https://doi.org/10.1016/S0363-5023(97)80110-4
https://doi.org/10.1177/1753193414551910
https://doi.org/10.1097/00003086-199606000-00018
https://doi.org/10.1007/s00198-005-1924-2
https://doi.org/10.1007/BF01622186
https://doi.org/10.1016/j.jhsa.2005.08.009
https://doi.org/10.1016/j.jhsa.2005.08.009
https://doi.org/10.1097/TA.0b013e3181b0d4be
https://doi.org/10.1007/s00402-005-0023-3
https://doi.org/10.2106/JBJS.18.00768
https://doi.org/10.1097/CORR.0000000000001524
https://doi.org/10.1097/CORR.0000000000001524
https://doi.org/10.1111/os.12548
https://doi.org/10.3390/s19163593
https://doi.org/10.3390/s19163593
https://doi.org/10.3389/fsurg.2025.1509556
https://www.frontiersin.org/journals/surgery
https://www.frontiersin.org/

	Research trends and hotspots of Colles fracture: a bibliometric analysis from 1980 to 2023
	Introduction
	Materials and methods
	Literature retrieval and data collection
	Data analysis

	Results
	Publication volume and growth trends
	Country and institutional analysis
	Author analysis
	Journal analysis
	Reference analysis
	Keywords analysis

	Discussion
	General information
	Hotspots and frontiers
	Future trends
	Limitations

	Conclusion
	Data availability statement
	Author contributions
	Funding
	Conflict of interest
	Generative AI statement
	Publisher's note
	References


