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Background: With the development of artificial intelligence (Al) and the increasing significance of imaging
in orthopedics, the application of Al in the field of orthopedic imaging is becoming increasingly extensive.
Previous studies show that the application of Al-based orthopedic imaging may break the traditional model
of the field. As a result, relevant research has received attention, and numerous articles have been published.
Through bibliometric analysis, this study summarized the knowledge structure of Al-based orthopedic
imaging and explored its potential research trends and focal points.

Methods: In this study, literature on Al in the field of orthopedic imaging available in the Web of Science
Core Collection (WoSCC) database from 1 January 2007 to 31 December 2024 was analyzed. In order to
identify the main research topics and generate visual charts of countries, institutions, authors, and keyword
networks, the search results were imported into VOSviewer and CiteSpace.

Results: A total of 3,147 publications were analyzed, revealing a rapid increase in Al research in orthopedic
imaging since 2007, with over 90% of studies published after 2017. The United States (US) and China
dominate this field, with the US leading in citations and academic influence, and China demonstrating
significant growth in productivity. Institutional analysis highlighted Harvard University and Stanford University
as key contributors, reflecting their strong academic influence. Keyword analysis identified three main
research focuses: (I) advancements in algorithm development, particularly deep learning (DL) methods such as
convolutional neural networks (CNNGs); (I) applications in orthopedic disease imaging, including osteoarthritis,
osteoporosis, and total knee arthroplasty; and (IIT) innovations in multimodal fusion and three-dimensional (3D)
imaging techniques. Emerging trends emphasize integrating imaging data with clinical biomarkers to improve
diagnostic accuracy and therapeutic decision-making. These findings provide a comprehensive overview of Al’s
role in orthopedic imaging, emphasizing areas of high impact and potential future directions for research.
Conclusions: The research on the application of Al in orthopedic imaging is a hot topic and indicates
broad research prospects in the future. However, this study suggests that research teams should strengthen
collaboration, especially international cooperation. Based on comprehensive analysis, the development of
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DL algorithms (especially CNNs), the use of Al in processing image data related to orthopedic diseases

(segmentation, classification, and feature map extraction), and the expansion of Al imaging applications in

different diseases are expected to become hotspots in future research on the application of Al in orthopedic

imaging.
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Introduction

Imaging results have become an indispensable part of clinical
diagnosis and treatment for orthopedic diseases, especially for
complex bone diseases, bone and joint injuries, and tumors.
Currently, orthopedic and radiology physicians mainly make
clinical diagnoses through manual interpretation of image
results (1,2). Although doctors follow certain diagnostic
principles, subjective analysis in imaging interpretation
often introduces cognitive biases. This explains why even
experienced physicians may have differing interpretations
of the same imaging results, which can seriously impact the
accuracy of orthopedic disease diagnosis (3,4). The clinical
diagnostic process in orthopedic imaging has not yet been fully
standardized, and differences in imaging protocols, patient
populations, and clinical endpoints contribute to variations
in interpretation. Therefore, finding methods to improve
diagnostic efficiency and consistency remains a pressing issue.
Artificial intelligence (Al is one of the most promising and
emerging technologies, encompassing the study, development,
and manufacture of systems that simulate, extend, enhance,
and even surpass human intelligence, cognition, and abilities
through theories, methods, techniques, applications, and self-
learning evolution (5). In recent years, with the development of
information technology, Al’s capabilities in data processing and
its applications in the intersection of medicine and engineering
have significantly improved. Al technologies, such as
convolutional neural networks (CNNs) for image segmentation,
recognition, data analysis, prediction, and prognosis of
orthopedic imaging, have shown abilities comparable to
or exceeding those of humans, offering vast potential for
applications in orthopedic imaging (6-8). Given the diversity
and complexity of orthopedic diseases, the use of magnetic
resonance imaging (MRI), computed tomography (CT), X-ray,
and ultrasound in diagnosis, treatment, and prognosis is crucial.
AT’s application in orthopedic imaging can integrate past clinical
experiences and a vast amount of knowledge to guide physicians
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in making more accurate diagnostic and therapeutic decisions,
thus making the diagnosis and treatment of orthopedic diseases
more efficient, standardized, and automated (9-12).

As the research on Al applications in orthopedic imaging
increases, the number of publications in this field has grown
explosively, and many researchers have encountered difficulties
in keeping up with the latest research trends. To date, only a
few reviews and meta-analyses have summarized the research
on Al in orthopedic imaging, mostly focusing on a single
disease overview (13,14). The overall research direction of Al
in the field of orthopedic imaging, including the contributions
of authors and institutions, and future research frontiers and
hotspots, has not been analyzed (15). By analyzing database
content and characteristics of the literature, bibliometric analysis
utilizes mathematical and statistical knowledge to evaluate
the development trends of related fields. It aims to predict
the hotspots and key directions of future research and play a
significant role in the formulation of clinical guidelines, disease
treatment decisions, and related therapies. This analytical
method has been widely used in the medical field (16-18).

Therefore, in order to further understand the current
status of Al in orthopedic imaging and identify research
hotspots, we conducted a bibliometric analysis using
VOSviewer (1.6.19; Leiden University’s Centre for Science
and "Technology Studies, Leiden, Netherlands) and CiteSpace
(6.3.R1; Drexel University, Philadelphia, PA, USA) software
on the research published from 2007 to 2024 in the Web of
Science (WoS) database. We aimed to elucidate the research
trends of Al technology in orthopedic imaging-related fields,
providing a reference for future research by relevant scholars.

Methods
Data sources and search strategy

The WoS database is one of the most comprehensive
and rich interdisciplinary databases, collecting a wide
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3,931 papers identified through Web of Science (2007-2024)

Y

Y

378 papers excluded: meeting abstracts, early
access, proceeding papers, editorial materials, date
papers, letters, book chapters, corrections, reprints,
unpublished paper and repeated articles

3,553 papers identified

Y

Y

13 non-English papers excluded identified

for study and analysis

3,540 papers identified and comprised the database

Y

Y

393 papers, either unrelated to the topic or
retracted, were manually screened and removed

VOSviewer (1.6.19)

3,147 papers identified, followed by visualization and
bibliometric analysis using CiteSpace (6.3.R1) and

Figure 1 Flowchart of the publications in the study.

range of academic journals and literature. It has been
widely used as a data source for bibliometric research.
The search date for this study was 14 January 2025. The
search keywords included “Artificial Intelligence”, “Al”,

W«

“Machine Learning”, “Deep Learning”, “radiograph” and
“Orthopedic”, connected by Boolean operators “AND”
and “OR” to optimize the search scope and relevance of the
results. The specific search string was:

TS=((“artificial intelligence” OR “robotic surgery”
OR “feature engineering” OR “machine learning” OR
“unsupervised learning” OR “semantic segmentation”
OR “supervised learning” OR “deep learning” OR
“neural network*” OR “artificial neural network” OR
“knowledge discovery” OR “knowledge graph”) (19) AND
(“radiograph” OR “CT” OR “MRI” OR “ultrasound”
OR “positron emission tomography” OR “PET-CT” OR
“dual-energy X-ray absorptiometry” OR “DXA” OR “bone
densitometry” OR “bone density scan” OR “fluoroscopy”
OR “radiology”) (20) AND (“Bone*” OR “Orthopedic”
OR “Orthopaedic” OR “Spine” OR “Ribs” OR “Bone
Cortex” OR “Trabeculae” OR “Bone Marrow” OR “Joints”
OR “Cartilage” OR “Meniscus” OR “Bone Neoplasms”)
NOT (“lung” OR “pulmonary” OR “thoracic cavity” OR
“chest x-ray” OR “chest radiograph” OR “pneumonia” OR
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“pulmonary disease” OR “emphysema” OR “brain tumor”
OR “cranial” OR “neurosurgery” OR “dental” OR “oral
surgery” OR “jaw” OR “maxillofacial” OR “mandible” OR
“maxilla” OR “welded joints” OR “reinforced concrete” OR
“mechanical engineering” OR “mechanical property” OR
“metallurgy” OR “leukemia” OR “lymphoma”)).

The language of the literature was limited to English,
and the document types were limited to “article” and
“review”. The time range was set from 1 January 2007 to
31 December 2024, to cover the critical period of rapid
development in the field of Al applications in orthopedic
imaging. After the initial literature search, the full records
were derived, including information such as country/
region, institution, journal, author, keywords, abstract, year,
and other details. These records were then imported into
CiteSpace software for merging, deduplication, and manual
screening. This process was independently completed
by two graduate students, Xiao Huang and Fei Han.
Any discrepancies were resolved through discussion and
consultation with senior researchers with associate professor
titles or higher to ensure the authenticity and reliability
of the results. Ultimately, a total of 3,147 documents were
exported as full records in plain text format and stored as
download_.txt. The collection process is shown in Figure 1.
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Figure 2 Trends in publication volume and citation count in
Al-based orthopedic imaging from 2007 to 2024. Al, artificial

intelligence.

Statistical analysis

CiteSpace (6.3.R1) was used for bibliometric and
visualization analysis. This software leverages its robust data
processing capabilities, intuitive network construction, and
analysis functions to visually display research trends, key
authors, keyword co-occurrence, and other information in
specific fields. In CiteSpace, the time range was set from
January 2007 to December 2024, and time slices were
set to one year to examine the annual publication volume
and changes in keyword information over time. The node
types selected included authors, institutions, countries,
and keywords, with the default clustering algorithm (such
as the Louvain algorithm) applied for data processing.
CiteSpace was used to construct co-citation networks,
co-occurrence networks, and collaboration networks. In
addition, VOSviewer (Version 1.6.19) was used to visualize
the collaboration and citation relationships of countries,
institutions, authors, and journals, which complement the
CiteSpace analysis results.

Results
Analysis of publication trends

Among the final 3,147 documents, 240 (7.6%) were reviews,
and 2,907 (92.4%) were articles. The overall annual
publication volume showed an upward trend, although the
growth was slow before 2018. This indicates that the period
from 2007 to 2017 was the initial stage of research in this
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field, with annual publication volumes increasing slightly
but consistently remaining below 100 articles per year. After
2017, the publication volume grew rapidly, reaching 711
articles in 2024, approximately 7 times the volume in 2018.
Over the past seven years, the annual publication volume
accounted for about 92.1% of the total volume (2,897/3,147)
(Figure 2). Statistical analysis of the publication volume
from 2017 to 2024 showed a high correlation between the
year of publication and the number of articles, with an R’
value of 0.9898, indicating that the volume of literature in
this field is likely to continue increasing in the future.

Analysis of publications by country

A total of 84 countries or regions participated in the
research, with significant differences in publication volume
among them. Table 1 summarizes the top 10 countries
and regions in terms of publication volume over the past
18 years. China was the country with the highest publication
volume (908 articles), far ahead of the United States (US),
which ranked second with 790 articles. These two countries
were the only ones with publication volumes exceeding 500,
accounting for 28.85% and 25.10% of the total, respectively.
Germany ranked third with 299 articles. However, the US
ranked first in terms of centrality, total link strength (TLS),
and average citations per paper, indicating its critical role in
Al research in orthopedic imaging. China, although leading
in publication volume (28.85%), also showed competitive
performance in TLS (=279) and centrality (0.12), indicating
its growing role in international collaboration and impact,
though not yet dominant across all metrics. Germany and
the United Kingdom (UK) demonstrated notable influence,
particularly in centrality and TLS, which reflected strong
global connections and consistent contributions.

Figure 34 shows a world map indicating that publications
in this field were primarily produced by countries in North
America, Europe, and East Asia, forming four main clusters
centered around the US, Western Europe, China, and Iran.
Figure 3B, which includes countries with a total publication
volume of >20, illustrates the international collaboration
network in Al-based orthopedic imaging research, with
31 nodes. The three countries with the strongest TLS were
China (TLS =279), the US (TLS =567), and Germany (TLS
=339). Additionally, the US and Canada began Al research
in orthopedics earlier, with an average publication year of
2020, whereas China, as a recent emerging player, has an
average publication period in 2022.
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Table 1 Top 10 countries/regions by publication volume
Rank Countries/regions Percentage (%) Counts Centrality Total citation Average citation per paper TLS
1 China 28.85 908 0.12 10,213 11.25 279
2 USA 25.10 790 0.28 20,621 26.10 567
3 Germany 9.50 299 0.09 5,631 18.50 339
4 South Korea 7.12 224 0.04 2,914 13.01 60
5 Canada 6.20 195 0.12 3,579 18.35 196
6 United Kingdom 5.82 183 0.16 3,931 21.48 214
7 Japan 5.15 162 0.02 1,929 11.91 45
8 France 4.99 157 0.22 3,359 21.39 174
9 Switzerland 4.96 156 0.15 3,836 24.59 192
10 Italy 4.61 145 0.12 3,470 23.93 136
TLS, total link strength.
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Figure 3 Geographic distribution and citation network of Al in orthopedic imaging research by country/region. (A) Geographic distribution

of total publication volume by country/region; (B) visualization of country/region citation network over time generated by VOSviewer. Al,

artificial intelligence.

Analysis of publishing institutions and funding agencies

The study revealed that a total of 3,951 institutions
had participated in research on the application of Al in
orthopedic imaging. Figure 44,4B list the top 10 institutions
by citation volume and publication volume. Interestingly,
the top 10 institutions by publication volume included
four institutions from the US, three from China, one from
Germany, one from Switzerland, and one from South
Korea. In contrast, the top 10 institutions by citation
volume were dominated by six institutions from the US,
two from the UK, and two from Germany. The institution
with the highest publication volume was Harvard Medical
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School (76 publications), which also ranked first in TLS
(=169). Stanford University led in total citations (2,550),
demonstrating its strong academic influence. Shanghai Jiao
Tong University and the Chinese Academy of Sciences were
notable contributors from China, showcasing their growing
impact in the field. Meanwhile, European institutions such
as the Technical University of Munich and the University
of Zurich also demonstrated strong performance in both
collaboration and citation impact.

Regardless of whether it was publication volume or
citation volume, the leading institutions were predominantly
universities, indicating that universities are the primary hubs
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for Al research in orthopedic imaging. Figure 4C, which
shows the co-occurrence of collaboration and publication
timing among institutions, indicates that the average
publication time for the top 10 institutions by publication
and citation volume was around 2022, suggesting that
the application of Al in orthopedic imaging has become a
research hotspot in recent years.

Funding support is crucial for the importance of
research. We analyzed the publication volume of funding
agencies to determine the attention different countries

© AME Publishing Company.

pay to Al research in orthopedic imaging. Figure 4D
summarizes the top 10 funding agencies by publication
volume. The analysis revealed that three of the top six
funding agencies were from the US, and three were from
Japan. The National Natural Science Foundation of China
(NSFC) ranked first with 322 publications, followed by the
United States Department of Health and Human Services
(296 publications) and the National Institutes of Health
(NIH) USA (294 publications). This indicates that the high
publication volume and prominence of China, the US,
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Table 2 Top 10 journals by publication volume

Rank Source Counts Citations TLS IF JCR
1 Scientific Reports 152 2,345 616 3.8 Qi
2 Diagnostics 69 629 345 3 Q1
3 Computer Methods and Programs in Biomedicine 61 1,103 256 4.9 Q1
4 European Radiology 60 1,081 446 4.7 Q1
5 International Journal of Computer-Assisted Radiology and Surgery 58 784 182 2.3 Q2
6 Medical Physics 57 1,303 160 3.2 Q1
7 Plos One 57 912 163 2.9 Q1
8 Computerized Medical Imaging and Graphics 56 857 238 5.4 Q1
9 Skeletal Radiology 56 617 414 1.9 Q3
10 Computers in Biology and Medicine 49 983 250 7.0 Q1
IF, impact factor; JCR, journal citation reports; TLS, total link strength.

Table 3 Top 10 journals by citation volume

Rank Source Citations Counts Average TLS IF JCR
1 Scientific Reports 2,345 152 15.43 616 3.8 Q1
2 Medical Image Analysis 2,232 47 47.49 445 10.7 Q1
3 Radiology 2,213 38 58.24 615 121 Q1
4 IEEE Transactions on Medical Imaging 1,869 39 47.92 189 8.9 Q1
5 Magnetic Resonance in Medicine 1,662 33 50.36 346 2.5 Q2
6 Medical Physics 1,303 57 22.86 160 3.2 Q1
7 Neuroimage 1,157 8 144.63 7 4.7 Q1
8 Computer Methods and Programs in Biomedicine 1,103 61 18.08 256 4.9 Q1
9 European Radiology 1,081 60 18.02 446 4.7 Q1
10 Computers in Biology and Medicine 983 49 20.06 250 7 Q1

IF, impact factor; JCR, journal citation reports; TLS, total link strength.

and Japan in this field are closely related to their strong
economic support.

Analysis of journal publication volume and citation volume

The 3,147 documents were published across 600 journals,
with 69 journals publishing 10 or more articles. Tables 2,3
list the top 10 journals by publication volume and citation
volume, respectively. The top three journals by publication
volume were Scientific Reports (152 articles), Diagnostics
(69 articles), and Computer Methods and Programs in
Biomedicine (61 articles). The top three journals by citation

© AME Publishing Company.

volume were Scientific Reports (2,345 citations), Medical Image
Analysis (2,232 citations), and Radiology (2,213 citations).

It is noteworthy that journals with the highest publication
volumes did not necessarily have the highest citation
volumes or impact factors (IFs). For instance, Scientific
Reports, which ranked first in both publication volume
(152 articles) and citation volume (2,345 citations), had a
moderate (IF of 3.8). In contrast, Radiology, which ranked
third in citation volume (2,213 citations), had the highest IF
of 12.1 among the top-ranked journals. Similarly, Medical
Image Analysis, with an impressive IF of 10.7, ranked second

in citation volume despite having only 47 publications.
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Figure 5 Citation analysis of journals and disciplinary co-citation in Al-based orthopedic imaging. (A) Co-citation network of different

journals visualized with CiteSpace; (B) dual-map overlay of disciplinary co-citation in Al-based orthopedic imaging research visualized with

CiteSpace. Al, artificial intelligence.

Among the top 10 journals by publication volume, six
were classified as Q1 journals, three as Q2, and one as Q3.
Meanwhile, 9 out of the top 10 journals by citation volume
were Q1 journals, with Magnetic Resonance in Medicine being
the only Q2 journal. Notable overlaps included Medical
Physics and Computer Methods and Programs in Biomedicine,
which consistently appeared in both rankings. This suggests
that research in Al-based orthopedic imaging is not only
widely disseminated but also achieves significant academic
impact, especially through selective high-impact journals.

As shown in Figure 5A, the top three journals by TLS
were Scientific Reports, Radiology (third in citation volume),
and European Radiology. Figure 5B presents a dual-map

© AME Publishing Company.

overlay of journal disciplines in Al research in orthopedic
imaging, clearly demonstrating the knowledge flow between
different disciplines and the research frontiers or hotspots.
On the left are the citing journals, whereas on the right
are the cited journals (21). The analysis results reveal that
articles published in medicine medical and clinical-related
journals frequently cite articles from molecular, computing,
computer, biology, nursing, health, medicine, and sports-
related journals. Conversely, articles published in molecular
biology and immunology-related journals often cite
literature from molecular biology, genetics, and clinical
medicine-related journals. This shows that Al research in
orthopedic imaging spans multiple disciplines, which are
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Figure 6 Visualization of author network and citation metrics. (A) Top 10 authors by publication volume, including citations and TLS; (B)

top 10 authors by citation volume, including TLS; (C) co-occurrence network of authors with more than 10 publications visualized with

VOSviewer; (D) citation network among highly cited authors visualized with VOSviewer. TLS, total link strength.

research hotspots in this field.

Author analysis

A total of 16,422 authors had participated in research on
the application of Al in orthopedic imaging. Figure 64,68
illustrate the productivity and citation trends of the top
authors in Al-based orthopedic imaging. Majumdar, Sharmila
(33 publications) and Pedoia, Valentina (32 publications)
were the most productive authors, ranking high in terms of
both publication volume and citations. However, although
Kijowski, Richard (16 publications) and Liu, Fang
(12 publications) did not have the highest publication
volume, their citation counts were among the top in the field,
highlighting the significant impact of their work. Notably,
Sconfienza, Luca Maria had a higher TLS (=49), suggesting a
stronger influence and wider collaboration in the field.
Regarding citation volume, Kijowski, Richard ranked
first with 1,039 citations despite publishing only 16 papers,
demonstrating his substantial influence in the field. Although
his TLS was lower at 17 compared to other authors, this does
not imply weak influence within academic networks. Instead,
his high citation volume reflects the significant impact of his
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research, even though his academic collaborations may be
more limited.

In summary, authors with higher TLS values (such as
Luca Maria Sconfienza) tended to have stronger influence
within academic collaboration networks, whereas highly
productive authors such as Majumdar, Sharmila and
Pedoia, Valentina also demonstrated considerable academic
impact, with a TLS of 41, showing their important role
in academic collaborations. This suggests that, although
highly productive authors may have wider networks,
TLS serves as a key indicator of academic collaboration
and influence in the field. Figure 6C displays three major
collaborative groups centered around Majumdar, Sharmila,
Pedoia, Valentina, and Guermazi, Ali, who are key authors
connecting different research clusters, demonstrating their
significant roles in this field. This aligns with the ranking of
co-cited authors.

Figure 6D shows the collaboration network of authors
with more than 10 publications, revealing limited
collaboration among them. This further suggests that
researchers in this field need to deepen their cooperation.
The author collaboration network reveals distinct
clusters of researchers contributing to the field of Al in
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Table 4 Top 10 most cited documents

Huang et al. Al in orthopedic imaging

Rank Title First authors Journal Publication .ToFaI
year citations
1 ImageNet classification with deep convolutional Alex Krizhevsky Communications of the ACM 2017 142
neural networks
2 U-Net: Convolutional Networks for Biomedical Olaf Ronneberger  Medical Image Computing and 2015 132
Image Segmentation Computer-Assisted Intervention
3 A survey on deep learning in medical image Geert Litjens Medical Image Analysis 2017 114
analysis
4 nnU-Net: A self-configuring method for deep Fabian Isensee Nature Method 2021 107
learning-based biomedical image segmentation
5 Deep Residual Learning for Image Recognition Kaiming He 2016 IEEE Conference on 2016 95
Computer Vision and Pattern
Recognition (CVPR)
6 Deep-learning-assisted diagnosis for knee Nicholas Bien PloS Medicine 2018 85
magnetic resonance imaging: Development and
retrospective validation of MRNet
7 Automated segmentation of knee bone and Felix Ambellan Medical Image Analysis 2019 80
cartilage combining statistical shape knowledge
and convolutional neural networks: Data from the
Osteoarthritis Initiative
8 Deep convolutional neural network and 3D Fang Liu Magnetic Resonance in 2018 77
deformable approach for tissue segmentation in Medicine
musculoskeletal magnetic resonance imaging
9 Densely Connected Convolutional Networks Gao Huang 2017 IEEE Conference on 2017 77
Computer Vision and Pattern
Recognition
10 Use of 2D U-Net Convolutional Neural Networks Berk Norman Radiology 2018 75

for Automated Cartilage and Meniscus
Segmentation of Knee MR Imaging Data to
Determine Relaxometry and Morphometry

orthopedic imaging. Notably, Sharmila Majumdar and Ali
Guermazi are central figures in the network, forming a
significant cluster with other closely related researchers.
Additionally, Luca Maria Sconfienza and Fabio Galbusera
represent another influential group, demonstrating robust
collaborative ties within their respective research domains.
This visualization highlights the interconnected nature
of leading researchers, showcasing both the diversity and
concentration of expertise in this area.

Reference and co-cited reference analysis

Table 4 summarizes the top 10 most co-cited documents.
According to the citation analysis, the top three most cited
papers explored the application of deep CNNs in medical
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imaging. Krizhevsky et /. introduced the ImageNet
classification method, which laid the foundation for medical
image classification tasks and became a key reference in the
field. Ronneberger et 4l. proposed the U-Net architecture,
focusing on medical image segmentation, and is widely
used in various medical image processing tasks. Litjens er a/.
[2017] provided a comprehensive review of DL applications
in medical image analysis, offering a theoretical framework
and technical guidelines for subsequent research (22-24).
Figure 74 presents the timeline of co-cited references
in Al-based orthopedic imaging research, showing good
clustering effect and network homogeneity with a Q value
of 0.8451 and an S value of 0.9045. Based on the reference
clustering analysis, Al in orthopedic imaging research can
be divided into three main categories: First, automation
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Top 20 references with the strongest citation bursts
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Russakovsky O, 2015, INT J COMPUT VISION, V115, P211, DOI 10.1007/511263-015-
0816-y, DOI

Shin HC, 2016, IEEE T MED IMAGING, V35, P1285, DOI 10.1109/TM1.2016.2528162, DOI 2016
He KM, 2016, PROC CVPR IEEE, VO, PP770, DOI 10.1109/CVPR.2016.90, DOI 2016
Litjens G, 2017, MED IMAGE ANAL, V42, P60, DOI 10.1016/j.media.2017.07.005, DO~ 2017
Long J, 2015, PROC CVPR IEEE, VO, PP3431, DOI 10.1109/CVPR.2015.7298965, DOI 2015
Han X, 2017, MED PHYS, V44, P1408, DOI 10.1002/mp.12155, DOI 2017
LeCun Y, 2015, NATURE, V521, P436, DOI 10.1038/nature14539, DOIL 2015
King DB, 2015, ACS SYM SER, V1214, P1 2015
Srivastava N, 2014, ) MACH LEARN RES, V15, P1929 2014
Milletari F, 2016, INT CONF 3D VISION, V0, PPS65, DOI 10.1109/3DV.2016.79, D01 2016
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SYSTEMS DESIGN AND IMPLEMENTATION, VO, P265

Huang G, 2017, PROC CVPR IEEE, V0, PP2261, DOI 10.1109/CVPR.2017.243, DOI 2017
Olczak J, 2017, ACTA ORTHOP, V88, PS81, DOI 10.1080/17453674.2017.1344459, DOI 2017
Cicek Ozgun, 2016, MEDICAL IMA ... CEEDINGS: LNCS 9901, VO, PP424, DOI 2016
Gillies R, 2016, RADIOLOGY, V278, PS63, DOI 10.1148/radliol 2015151169, DOI 2016
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Figure 7 Visualization of co-cited references and citation bursts. (A) Clustering of co-cited references visualized with CiteSpace, with the

timeline represented by lines of different colors. Nodes on the lines represent cited references; (B) visualization of the top 20 references with the

strongest citation bursts in Al-based orthopedic imaging research visualized with CiteSpace. Al artificial intelligence; WoS, Web of Science.

and DL applications, including automatic segmentation
(#0), DL reconstruction (#5), and segmentation methods
(#3), focusing on image segmentation and reconstruction
techniques. Second, orthopedic diseases and pathology,
including research on knee osteoarthritis (#1) and
opportunistic osteoporosis (#4). Lastly, specific anatomical
structure studies, such as human patellar cartilage (#9).
These clusters highlight the broad application of DL
technologies and their significance in disease diagnosis
within the field of orthopedic imaging.

Figure 7B summarizes the top 20 references with the
strongest citation bursts. Based on the citation burst
analysis, the most significant reference bursts began
in 2017, with Ronneberger’s 2015 paper on U-Net for
biomedical image segmentation being the most influential
in terms of burst strength (25). This paper’s citation
burst has remained the strongest, continuing into 2020,
highlighting its sustained impact on Al-based orthopedic
imaging (26). This suggests that the future research hotspot
in Al-based orthopedic imaging will focus on further
optimizing computer algorithms for image segmentation
and classification in orthopedic imaging.

Keyword co-occurvence and overlay analysis

The 3,147 articles contain a total of 6,005 keywords, with 49
keywords appearing 25 times or more. Figure 84 summarizes
the top 20 most frequent keywords, with “deep learning”,
“artificial intelligence”, and “machine learning” being the
most common. This perfectly aligns with our research
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theme and previous findings, indicating the current research
hotspots and frontiers in Al-based orthopedic imaging.
Additionally, MRI was the most frequently studied imaging
modality, ranking high among the keywords. Analyzing these
and other keywords suggests that the segmentation and
classification of MRI images are significant research hotspots
in this field.

Figure 8B displays the occurrence time and frequency of
different keywords, where the closer to yellow, the more
recent the keyword, and the larger the circle radius, the
higher the frequency (27). Notably, “deep learning” is at the
center of the entire network. Keywords such as “magnetic
resonance imaging”, “convolutional neural network”, and
“artificial intelligence” have emerged since 2021, indicating
that these directions are current research advancements and
likely to remain long-term research hotspots.

Figure 8C shows the timeline of keyword clusters,
forming 10 clusters. Themes such as 0 machine learning,
1 osteoporosis, 2 osteoarthritis, and 3 DL have remained
prominent from 2007 to the present. Based on the keyword
clustering analysis, Al-based orthopedic imaging research
can be divided into three main areas. First, Al and machine
learning technologies (such as machine learning, DL,
and AI) have become central to research, driving the
development and optimization of algorithms in image
analysis. Second, orthopedic diseases and treatments,
particularly osteoporosis, osteoarthritis, and total knee
arthroplasty (TKA), highlight the importance of Al in
disease diagnosis and treatment, especially in personalized
treatment planning. Finally, medical imaging applications,
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Figure 8 Visualization of keyword analysis and citation bursts. (A) Frequency and TLS of the top 25 keywords; (B) overlay visualization map

of keyword co-occurrence analysis generated with VOSviewer; (C) keyword clustering and timeline visualization created with CiteSpace; (D)

visualization of the top 20 keywords with the strongest citation bursts in Al-based orthopedic imaging research visualized with CiteSpace.

Al artificial intelligence; C'T, computed tomography; MRI, magnetic resonance imaging; TLS, total link strength; WoS, Web of Science.

such as robotic surgery and body composition analysis,
demonstrate the potential of Al in enhancing image analysis
accuracy and assisting in surgeries. These research trends
indicate that Al is profoundly transforming diagnostic
and treatment approaches in orthopedics, providing vast
prospects for future development.

Figure 8D presents the top 20 keywords with the
strongest citation bursts. Based on the citation burst analysis
of the top 20 keywords from 2007 to 2024, several key
trends in the application of Al in orthopedic imaging are
evident. Artificial neural networks and machine learning
technologies have triggered significant citation bursts
starting in 2008 and 2011, driving the development of
computational methods in this field. Image segmentation,
as an important research direction, has been continuously
emphasized since 2009, highlighting its significance in
the automation of diagnostic processes in orthopedic
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imaging. Furthermore, robotic surgery, with a citation burst
starting in 2011, indicates the growing application of Al in
enhancing surgical precision. Keywords such as osteoporosis
and osteoarthritis displayed sustained interest, indicating
that Al applications in the diagnosis and treatment of these
conditions remain a major research focus. Emerging topics
such as low-dose CT and random forest reflect the ongoing
integration of advanced imaging techniques and machine
learning methods. This citation burst analysis reveals the
dynamic evolution of Al applications in orthopedic imaging,
particularly in the continuous advancements in image
analysis and treatment optimization.

Discussion

With the rapid development of the internet, we have entered
an era of information explosion. It is crucial to grasp the
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research hotspots and the latest research achievements to
maintain a leading position in the research field amidst the
massive and complex information influx. Different from
systematic reviews and meta-analyses, bibliometric analysis,
using software such as CiteSpace and VOSviewer, organizes
and analyzes vast amounts of information from scientific
literature. This process yields knowledge maps of specific
research fields, reflecting the knowledge structure, scientific
frontiers, and research hotspots, thus guiding subsequent
researchers in their future studies (28,29). This study
summarizes the application and development of Al in the
field of orthopedic imaging through bibliometric analysis,
revealing the development trends over the past 18 years and
predicting future research hotspots in this field.

The attention of Al in the field of orthopedic imaging is
increasing annually

On the whole, the number of scientific publications is one
of the important indicators to prove whether a research field
is prosperous (30). This study shows that in the 18 years
from 2007 to 2024, the number of published papers based
on the application of Al in orthopedic imaging has been
steadily increasing, especially in the past seven years, which
account for over 90% of the total publications. This trend
is closely linked to the deepening research on computer
algorithms. After 2018, the surge in publication volume
was strongly associated with the introduction, application,
and promotion of new DL models, such as deep residual
networks and spatially-constrained CNNs (31-33). From
this point of view, Al-based research in orthopedic imaging
has become an important area in clinical practice with
extremely broad application prospects.

According to the ranking of countries/regions, China
had the highest number of published papers, accounting for
28.85% of the total, but its national centrality is only 0.12.
In contrast, the US ranked second in publication volume,
contributing 25.10% of the total, with a centrality of 0.28.
This disparity suggests that although China has made
significant contributions to the field, some publications
may be of relatively low quality. Nevertheless, China’s
crucial role in Al-based orthopedic imaging research
cannot be denied. As shown in Figure 3B, China entered
the research field later than the US and several Western
European countries. However, in recent years, China has
demonstrated considerable vitality in both publication
volume and timing, establishing itself as a key player in this
field now and in the future.

© AME Publishing Company.
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In terms of international collaboration, as illustrated in
Figure 34,3B, the US and China serve as the central hubs,
maintaining strong research connections with countries
such as Germany, the UK, Canada, and Australia. However,
these collaborations are primarily concentrated among
China, the US, and Western European countries, with
limited contributions from other regions. Therefore,
strengthening international cooperation is essential for
advancing this field. Developing countries/regions, in
particular, should enhance cross-border collaboration to
achieve success in Al-based orthopedic imaging research.

From the perspective of institutional contributions to Al
research in orthopedic imaging, the top 10 most productive
institutions were predominantly from the US and China,
underscoring their central roles in driving advancements in
this field. Among institutions ranked by citation count, six
were from the US, two from China, and two from Western
Europe, highlighting the significant contributions of these
regions. Notably, the top five most-cited institutions were
all based in the US, further cementing its leadership in
cutting-edge research.

Harvard University, with the highest number of
publications, and Stanford University, ranking first in citation
count despite having only 50 publications, demonstrated
exceptional research quality and influence. These findings
position both institutions as global leaders in Al-based
orthopedic imaging research. Strengthening collaboration
with these leading institutions is recommended to foster
innovation and elevate the overall impact of research in
this field.

Among the top 10 institutions by publication volume,
four were from the US and three were from China.
Notably, Harvard University, the University of California,
and Stanford University were also among the top 10 most-
cited institutions, underscoring the US’ leading position in
Al research within orthopedic imaging. These institutions
serve as benchmarks for high-quality research in the field. In
contrast, although three Chinese institutions ranked among
the top 10 in publication volume, their citation rankings
were relatively low, potentially due to their later entry into
the field (as shown in Figure 4B,4C). This suggests that
although Chinese institutions contributed significantly in
quantity, there is room for improvement in research quality.
As illustrated in Figure 4D, one driving factor behind the
large publication output from institutions in both China
and the US is their substantial economic investment in
this field. This finding highlights the critical role of strong

financial support in enabling countries and institutions to
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actively participate and lead in Al-based orthopedic imaging
research.

Identifying suitable journals and journal classifications
provides valuable and reliable reference information for
researchers. It usually helps them to understand the current
landscape and choose the most appropriate target journals
for publishing their research. Total citations, IF, and journal
citation reports (JCR) category are commonly used to
evaluate the academic standing of journals (34-36). Tables 2,3
compare the top 10 journals ranked by publication and
citation counts. Most of these journals are multidisciplinary,
with IFs ranging from 1.9 to 7.0 for the top 10 cited journals.
This indicates that Al-related orthopedic imaging research
is still in its early stages, with significant gaps remaining to
be addressed. Scientific Reports led in publication volume,
reflecting a prevalence of articles with moderate innovation.
Researchers in this field are encouraged to enhance the
originality of their studies to drive substantial advancements.

Analyzing the top authors and co-cited authors revealed
that scholars such as Majumdar, Sharmila, Pedovia,
Valentina, Sconfienza, Luca Mara, and Li, Shuo ranked
among the top 10 in both publication volume and citation
counts. This underscores their expertise in Al applications
for orthopedic imaging and highlights opportunities for
future collaboration. However, as shown in Figure 6C,
collaboration between these authors remains limited, with
only a few exhibiting extensive cooperative networks.
Strengthening interdisciplinary and cross-team collaboration
is essential to accelerate progress in this field. Furthermore,
Figure 6C identifies Majumdar, Sharmila, Pedovia, Valentina,
and Guermazi, Ali as key connecting nodes among co-cited
authors, emphasizing their influential roles. Notably, the
Pedovia, Valentina team has made substantial contributions
to joint and musculoskeletal tissue segmentation research,
establishing foundational methodologies for orthopedic
imaging Al (37,38). Majumdar’s work has expanded the
application scope of Al in disease imaging, demonstrating
its potential in broader clinical contexts (39-41). These
findings suggest that these teams are likely to produce
groundbreaking research in the future, making collaboration
with them a strategic priority for researchers seeking
impactful outcomes in Al-based orthopedic imaging.

Through the analysis of citations and co-citations of
literature on Al in orthopedic imaging, we can identify
important literature in this field, evaluate the evolution of
related research, analyze current research frontiers, and
predict future research hotspots. This is one of the critical
methods of bibliometric research (42,43). Table 3 lists
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the top 10 most cited literature, with the top four papers
all cited over 100 times, indicating the significant global
importance of Al in orthopedic imaging research. The
most cited document is a guideline about using micro-CT
to scan bone microstructure published in the Fowrnal of
Bone and Mineral Research by Bouxsein, Mary in 2010. This
guideline specifies the requirements for image acquisition
and processing to assess trabecular and cortical bone
morphology, setting a standard for the application of Al in
imaging (21). In 2013, Shotton, Jamie published an article
in Communications of the ACM, which has an IF of 22.7.
Specifically, his team developed a method for predicting
human postures using a single image in this study,
advancing the development of Al systems for predicting and
reconstructing 3D structures from images (23). From this
perspective, the application of Al in the field of orthopedic
imaging has broad prospects, and more research teams will
enter this field.

The application of Al in orthopedic imaging research has
shown a rapidly growing trend. Studies utilizing CNNs and
multimodal fusion models are predominantly focused on the
diagnosis of orthopedic conditions, including the detection
of spinal deformities (44), the development and validation of
arthritis diagnostic models (45), bone age assessment (46),
surgical outcome prediction and evaluation (47), as well
as cancer prognosis prediction (48). For instance, Ma et al.
developed a method combining 3D orthopedic data with
CNN:ss to assess balance during walking, aiming to prevent
fall-related risks and the exacerbation of related diseases. This
resulted in a quick and accurate gait assessment method (49).
Additionally, Hao and collaborators developed a hypergraph
neural network (Hyper-GNN) specifically tailored for
orthopedic motion recognition. By extracting both local and
global structural information, this network overcame the
interference from irrelevant joints, achieving more accurate
performance compared to existing Al systems (50). Evidently,
the current and future applications of Al in orthopedic
imaging hold promising potential.

The hot topic of Al application in the orthopedic
imaging field

The burst detection function in CiteSpace can identify
the sudden increase in the popularity of cited references
or keywords during specific periods, which is an effective
method for recognizing and analyzing research themes
or hot topics (51,52). Through clustering analysis, we
identified 10 major categories of co-cited literature, as
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shown in Figure 7A4. These categories primarily include
image segmentation, disease-specific applications (such as
knee osteoarthritis, osteoporosis, bone tumors, and spinal
stenosis), and algorithm development. This indicates that
Al research in orthopedic imaging is largely focused on
advancing image segmentation, developing applications
for specific diseases, and upgrading algorithms. However,
many orthopedic diseases remain underexplored, presenting
opportunities for expanding Al applications. Additionally,
algorithm optimization and image recognition remain
foundational tasks in this field. Future researchers could
enhance algorithm and segmentation performance by
extending Al applications to other orthopedic diseases or
collaborating with software developers, thereby accelerating
Al integration into orthopedic imaging. As shown in
Figure 7B, the first citation burst occurred in 2017, driven
by Krizhevsky’s development of a deep CNN for high-
resolution image classification and the introduction of
the “dropout” regularization method. These innovations
significantly improved algorithmic performance and
sparked a surge in Al research in orthopedic imaging (23).
This underscores the pivotal role of algorithmic evolution
in advancing Al applications in this domain. Continued
investment in algorithm research is essential for fostering
transformative progress in this field (53). In recent years,
new highlights have emerged, with CNNs becoming a
research focal point. For example, in 2018, Yang er al.
proposed a dynamic skeleton model, spatio-temporal
graph convolutional networks (GCN), which enhanced
AT’s learning capabilities (54). In 2020, Sezer addressed
limitations of traditional convolutional networks,
such as high computational complexity and inflexible
spatiotemporal receptive fields, by introducing advanced
methods for action recognition using skeletal data (55).
These developments have further propelled Al-based
human posture recognition, a continuing research hotspot
(54,55). Thus, the study of CNN algorithms based on the
human skeleton for recognizing human posture is likely to
be a significant future research direction.

In summary, advancing algorithm research and
enhancing image segmentation performance are essential
for driving progress in Al-based orthopedic imaging.
Additionally, expanding Al applications to underexplored
orthopedic diseases presents significant opportunities for
future research and innovation.

Through keyword co-occurrence analysis, we identified
key trends in current research topics, unveiled changes in
the field, and highlighted major research hotspots. This
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widely utilized approach in bibliometric studies offers a
comprehensive perspective on the knowledge structure
and developmental trajectory of the domain (56,57).
As illustrated in Figure 84, “deep learning”, “artificial
intelligence”, “machine learning”, and “magnetic resonance
imaging” are among the most frequently occurring
keywords, underscoring the focus of Al research in
orthopedic imaging on algorithm development and imaging
data analysis. Among imaging modalities, “MRI” and
“CT” dominate, reflecting their pivotal role in orthopedic
diagnostics and aligning closely with the theme of this study.

Subsequently, we conducted cluster analysis on the
keywords included in the literature and found that all
hot keywords can be divided into 10 major categories:
machine learning, osteoporosis, osteoarthritis, DL, image
segmentation, Al, total knee replacement surgery, robotic
surgery, body composition, and intramedullary nailing.
Further analysis revealed that Al in orthopedic imaging
research can be divided into three major categories:
research and development of computer bone algorithms
in orthopedic imaging, application research in some
diseases, and completion of robot-assisted surgery. These
categories reflect that current and future hotspots in the
field of orthopedic imaging are mostly concentrated in the
above three areas. The timeline analysis of Al in orthopedic
imaging clearly demonstrates the relationship between
technological evolution and different research directions in
the field. From 2007 to 2010, the research mainly focused
on developing foundational algorithms such as feature
extraction, classification models, and texture analysis, laying
the groundwork for image segmentation and recognition.
This phase primarily concentrated on algorithmic
exploration with limited clinical translation. Meanwhile,
studies on osteoporosis centered on measuring bone
mineral density (BMD) and analyzing the microstructure
of cancellous bone, providing a basis for subsequent
development of disease risk assessment models.

Between 2010 and 2015, Al technologies began to
transition into clinical applications. Support vector machines
(SVM) and neural network techniques were widely applied to
tasks such as spinal segmentation and bone age assessment.
Concurrently, research on osteoarthritis leveraged MRI to
perform cartilage segmentation, focusing on anatomical
details such as the knee joint and anterior cruciate ligament.
In the field of TKA, advancements in 3D reconstruction
and automatic measurement technologies promoted the
initial stages of intelligent surgical planning, signaling an
expansion of Al applications from single imaging tasks
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to multi-task integration. The period from 2015 to 2020
marked a pivotal phase for Al technologies, with the
widespread adoption of CNN significantly advancing image
segmentation, reconstruction, and diagnostic techniques.
For example, Sapthagirivasan er 4/. developed algorithms
using image processing and simulation techniques to study
the microstructure and mechanical stiffness of bones,
which performed well in research on osteoarthritis and
osteoporosis (58). In osteoporosis, quantitative computed
tomography (QCT) combined with finite element analysis
was employed to improve fracture risk assessment accuracy.
In osteoarthritis research, the integration of synovitis,
inflammatory biomarkers, and imaging techniques further
refined knee joint inflammation evaluation. In TKA, the
introduction of automatic segmentation techniques and DL
algorithms enhanced the recognition of complex anatomical
structures and improved intraoperative navigation precision.

Since 2020, research hotspots have increasingly focused
on integrating emerging technologies with clinical needs.
Keywords such as “3D display”, “task analysis”, and “graph
convolutional networks” have emerged, indicating that
recent research hotspots include 3D imaging and the
development of CNN systems. Techniques such as GCN,
multimodal fusion, and 3D image reconstruction have
demonstrated significant advancements across multiple
domains. For instance, in TKA research, the application
of feature fusion and computer vision technologies has
driven rapid development in intraoperative navigation
systems. In osteoarthritis, keywords such as “biomarkers”
and “inflammation” highlight the importance of
integrating imaging analysis with clinical pathology. With
the continuous development of Al and the increasing
investment in preliminary research on DL algorithms,
CNN:s are currently an important algorithm for processing
medical images and have been widely applied in the field
of orthopedic imaging (59-62). Notably, the concept of
multimodal fusion has gained traction, combining imaging
data, biomarkers, and clinical information to optimize
diagnosis and treatment strategies.

In summary, the combination of timeline and keyword
cluster analyses reveals the research hotspots and
evolutionary trends of Al technologies in different domains
of orthopedic imaging. This approach avoids the subjectivity
of manually defined stratification standards and provides
a more comprehensive and objective panorama of the
field. Furthermore, the progression of these technologies
underscores the need for future research to optimize algorithm
performance (e.g., GCN and multimodal fusion models),
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validate their applications in clinical scenarios, and extend Al
utilization to a broader range of orthopedic diseases, thereby
promoting intelligent and precise advancements in the field.

However, the skepticism of clinicians and radiologists
towards Al-generated results hinders the widespread clinical
application of Al models (63-65). Therefore, improving the
accuracy of DL algorithms is a research direction for the
development of Al based on DL in clinical environments.
In addition, the era of diagnosing orthopedic diseases solely
through a single examination method is over. Many studies
have shown that multimodal fusion methods that integrate
imaging examinations, clinical history, lifestyle habits, and
patient basic information provide more accurate diagnosis,
prognosis evaluation, and treatment strategy selection
for orthopedic diseases. Therefore, the development and
research of multimodal fusion models may also be one
of the hotspots in Al application research in the field of
orthopedic imaging (66-68).

Despite the expansive prospects of Al in orthopedic
imaging, several limitations remain in the practical
development of Al-based models, as these models inherently
rely on large data sets. For instance, some studies are limited
by insufficient data, which may compromise Al’s accuracy.
Liu et al. developed an Al model using data from 3,352
malignant tumor patients, manually delineating 14,972 bone
lesions to classify benign and malignant tumors. Although
the predictive model achieved area under the curve (AUC)
scores exceeding 0.85, gathering more cases could further
enhance its diagnostic utility (69). Additionally, multimodal
integration often requires subjective indicators, which are
inherently challenging to standardize, potentially leading to
biases in model prediction and diagnostic capabilities (70).
Lastly, different Al algorithms may produce varying
predictive outcomes on the same dataset, highlighting
the current lack of widely applicable Al technologies in
orthopedic imaging (71,72). Therefore, although Al has
shown great potential in orthopedic imaging research,
combined with the summary and analysis of this study,
future research may need to continue to focus on the
development of more high-performance and applicable
algorithms, and expand the application of Al in other
diseases in the field of imaging, with the aim of enhancing
the accuracy and excellence of clinical operations.

Limitations

We must acknowledge several limitations in this study.
First, we selected only the Web of Science Core Collection
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(WoSCC) as the data source, which may lead to incomplete
coverage of literature in the related research fields (73,74).
The main reason for choosing WoS as the data source was
its high compatibility with the bibliometric analysis tools
used in this study, which supports efficient data processing
and analysis (75,76). Although other databases, such as
PubMed, contain a large number of medical-related articles,
the articles retrieved from PubMed largely overlap with
those in WoS. Moreover, the articles not included in WoS
are often of lower quality or exhibit bias, and excluding
these articles helped to improve the reliability of the study.
Additionally, non-English literature is relatively sparse in
the field of orthopedic imaging, so we opted to include
only English-language articles to ensure consistency and
comparability in the analysis. The reasons for selecting WoS
were explained in detail in the methods section. Second, due
to the limitations of bibliometric analysis software, merging
literature from different databases is challenging, adding
complexity to the process of screening articles from multiple
sources. Finally, as databases are continuously updated,
the latest high-quality studies may not have been included
in this study (77,78). However, given that we performed a
thorough screening of WoS literature, and considering that
WoS tends to offer more stable, high-quality publications,
we believe that this choice does not significantly affect the
conclusions of the study. Nonetheless, we recognize that
future work could further enhance the study by integrating
more data across multiple databases.

Conclusions

This study included 3,147 documents published between
2007 and 2024 for bibliometric analysis, using CiteSpace
and VOSviewer as the main analysis tools, providing a
comprehensive analysis of Al applications in orthopedic
imaging research. The study found that Al has been widely
applied and researched in orthopedic imaging and it is still
a hot research area that is rapidly developing. This suggests
that Al research in orthopedic imaging will continue
to increase in the future. At present, the US dominates
in this field, but China is an emerging power. Research
institutions, countries, and teams should strengthen
cooperation, especially international cooperation, which is
crucial for new research teams. In addition, developing DL
algorithms (especially CNNs), expanding the application of
Al in processing image data related to orthopedic diseases
(segmentation, classification, and feature extraction), and
applying Al in surgery are likely to be key research hotspots
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in the future application of Al in orthopedic imaging. At the
same time, the development of Al in the field of orthopedic
imaging also faces challenges such as verifying the accuracy
of results, compatibility, and security of data from different
institutions. However, with the continuous improvement
of algorithm performance and the expansion of application
scope, Al will show greater application prospects for
orthopedic imaging management.
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