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Background: The Achilles tendon is the strongest and most susceptible tendon in
humans. Achilles tendon injuries and ruptures have gradually attracted research
attention. However, a bibliometric analysis of global research in this field is
lacking. This study involved a bibliometric analysis of the developmental trends
and research hotspots in Achilles tendon injuries/ruptures from 2000 to 2021.
Methods: Articles published between 2001 and 2021 were retrieved from an
extended database of the Science Citation Index using Web of Science.
VOSviewer and CiteSpace were used to analyze the relationships between
publications, countries, institutions, journals, authors, references, and keywords.
Results: This study included 3,505 studies of 73 countries, 3,274 institutions, and
12,298 authors and explored the cooperation between them and the
relationships between citations. Over the past 22 years, the number of
publications has significantly increased. Foot Ankle International has published
the most papers on Achilles tendon injuries/ruptures, and British Journal of
Sports Medicine is the most famous journal. Re-rupture, exosomes, acute
Achilles tendon rupture, and tendon adhesions gradually become the research
focus over the past few years.

Conclusion: Achilles tendon injury and rupture are important research topics. A
vast number of newly published papers on this topic have demonstrated that
clinicians and researchers are interested in their study. Over time, these recent
studies will be widely cited; therefore, this bibliometric analysis should be
constantly updated.

KEYWORDS

bibliometrics, achilles tendon rupture, achilles tendon injury, biblioshiny, visualized study,
co-authorship analysis

1. Introduction

The Achilles tendon is the strongest and most frequently ruptured tendon in the human
body (1, 2). Epidemiological studies have reported that the incidence of Achilles tendon
rupture (ATR) has increased from 11 to 37 per 100,00 population over the past few
decades (3). In many nations, more than 60% of ATR are associated with sports games
(2); however, there is no difference in the distribution of sports. Therefore, it is important
to quantitatively analyze the status, focus areas, and outlook of ATR.

By analyzing published literature, a bibliometric analysis qualitatively and quantitatively
evaluates the status of a certain field and predicts development trends (4). Visualizations
based on bibliometric analysis can present results in an intuitive and understandable
manner for readers (5). Moreover, it provides convincing evidence for experimental

strategies and funding decisions (6). In the scientific and social sciences, bibliometric
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methodologies have been continuously developed and extensively
(6-8).
conducted on ATR. Therefore, the present study aimed to

used However, few bibliometric studies have been
systematically analyze ATR research, compare the contributions
of different regions, organizations, and authors, and investigate

the current status and global research trends.

2. Materials and methods
2.1. Research methods and data sources

The Web of Science (WOS) database is considered the superior
bibliometric database due to its extensive publication coverage (9).
During this study, articles published between 2000 and 2021
containing the words “Achilles tendon rupture” and “Achilles
tendon injuries” were retrieved from the Web of Science Core
Collection.

To avoid variation in the results, a literature search was
conducted on the same day (July 25, 2022). The search terms
were as follows: (((TS=(Achilles tendon rupture)) OR TS=
(Achilles tendon injuries)) OR AK = (Achilles tendon rupture))
OR AK=(Achilles tendon injuries). Only original English-
language articles were included in this search. Original articles
were the only publications included, whereas letters, reviews,
editorials, conference abstracts, and news reports were excluded.
A total of 3,505 publications were evaluated in this analysis.
Figure 1 illustrates the evaluation process. All applicable data
were extracted independently by two authors and then compiled
for analysis.

2.2. Data gathering and cleaning

We downloaded the “txt” format of the data from the WQOS,
including the complete records and references cited. The
collection also included information regarding publication,
citations, years of publication, affiliations, references, keywords,
H-index, countries, regions, authors, and journals. The data
analysis began by merging duplicate words, correcting misspelled

words, and removing unnecessary words.

2.3. Visualization and bibliometric analysis

Publications and citations are the most common bibliometric
indicators used to determine a bibliography’s content. A typical
measure of productivity is the number of publications (Np),
whereas a measure of impact is the number of citations (Nc),
excluding self-references. Research quality was assessed using
these methods. In recent years, the H-index has been extensively
used to assess academic contributions and predict future
scientific breakthroughs (10). Medical journals are also widely
acknowledged to be evaluated by their impact factor (IF) derived
from the most recent edition of Journal Citation Reports (11).
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We used the current journal IF (2022) unless stated otherwise.
Microsoft Excel 2019 (Microsoft Corporation, Redmond, WA,
USA) was used to analyze the annual publications and citations.
Dual-map overlays were performed using CiteSpace 6.1.R2
(Drexel University, Philadelphia, PA, USA).

Co-occurrence  keywords,

collaborative networks were analyzed using VOSviewer 1.6.17

co-citation publications, and

(Leiden, CA, USA). A chord diagram of cooperation among

countries/regions and institutions was created using the
Charticulator online tool (Charticulator. com). We also used the
R packages Bibliometrix and Biblioshiny to analyze topic trends

in author keywords.

2.4. Ethics in research

Neither human nor animal in vivo data was used in this study;
only scientometric data were used. Consequently, ethical approval
was not required.

3. Results
3.1. Trends in global publication and citation

The search and exclusion criteria identified 3,505 articles
published between 2000 and 2021, averaging 159.3 publications
per year with a total H-index of 126. Studies on Achilles tendon
injuries (ATI)/ATR have increased annually starting with 54 in
2000 and peaking at 287 in 2021. A temporal prediction curve
model was developed using the temporal trends as the basis for
predicting future publication volumes (Figure 2A; R*=10.9787).
The results of the analysis showed few studies on ATI or ATR
before 2005; however, the number increased from 2006 and
peaked in 2021. A similar increase in citations was observed,
peaking in 2021 at 11,494 (Figure 2B; R%?=0.9985). Thus, the
number of studies focusing on ATI/ATR has increased.

3.2. Analyzing affiliations and countries/
regions

According to the statistical analysis, among 73 countries or
regions, 3,274 institutions published articles related to ATI or
ATR. Among all authors in the study, we ranked the 10
countries/regions with the highest Np output (Table 1). Articles
published in the United States accounted for 31.30% of all
publications, followed by those published in England (11.84%)
and China (10.07%). USA publications were mentioned 27,572
times, followed by those in England (13,975) and Sweden
(9,370). Moreover, the USA ranked first in terms of H-index
(81), followed by England (67) and Sweden (56). Table 2 lists
the 10 institutions that published the most studies on ATI and
ATR. The University of London (139) and Queen Mary
University of London (93), followed by the University of
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Literature found from WOS
(n=4635)
4—— Exclude literature not published in 2000-2021
n=4345
Keep only articles, remove Review Articles,
| Meeting Abstracts, Proceedings Papers,
Book Chapters, Editorial Materials, etc.
n=3639
}— Remove non-English literature
n=3505
FIGURE 1
Flowchart of the screening process.

Copenhagen (87) and Karolinska Institute, had the highest number
of citations per paper (Np) (86). In addition, the University of
London ranked first in Nc and H-index. Keele University ranked
second and third in terms of Nc and H-index, Keele University
ranked second and third, respectively. Of note, seven of the top
10 institutions were located in Europe. Although the United
States topped the list of publications by country, only three US
institutions were in the top 10 because of the large number of
universities and institutions participating in the publications. Not
even one university in China has been able to form a world-class
research center in this field. Three of the remaining universities
were located in the USA. Collaborative ties between nations and
institutions were identified by identifying nations and institutions
with publication volumes and total link strengths (TLS)
exceeding 15. Figure 3A shows that the USA has the most
links with other
particularly China, Sweden, Canada, and Japan. Of the 30

publications and collaborative countries,
countries that met this criterion, the five with the largest TLS
were the United States, England, Italy, Sweden, and Australia.
Figure 3B demonstrates that the University of Salerno has the
most TLS; the Hospital for Special Surgery had quite a few
publications but few relationships with other universities,

primarily with the University of Rome Tor Vergata.
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3.3. Author activity analysis

A total of 12,298 authors contributed to the published ATT and
ATR research. A list of the 11 most prolific authors is presented in
Table 3. Among them, 495 articles were published, representing
14.1% of all published papers. Among those who investigated
ATI/ATR, Maffulli N from Europe received the highest ratings
for Np (120), Nc (5455), and H-index (43), followed by
Silbernagel KG from the University of Delaware and Soslowsky
L] from the University of Pennsylvania. Additionally, eight of the
top 10 authors were from Europe.

3.4. Co-citation analysis

Two or more publications were simultaneously cited as other
publications when they were in a co-citation relationship.
According to a VOSviewer analysis of co-citations, the
relatedness of publications is determined by the number of times
they are cited together; 385 references (defined as the minimum
number of citations of a cited reference used more than 30
times) were analyzed. A document’s co-citations are represented

by the size of its nodes, which corresponds to its TLS. As shown
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FIGURE 2
(A) The number of annual publications from 2000 to 2021. (B)The number of citations from 2000 to 2021.

TABLE 1 Top 10 countries in terms of number of articles published.

TABLE 2 Top 10 institutions in terms of number of articles issued.

Rank | Country/Region | Np | % of (3505) H-index Rank Affiliations Countries  Np = Nc | H-index
1 USA 1097 31.30% 27,572 81 1 University of London England 136 | 4,264 42
2 England 415 11.84% 13,975 67 2 Queen Mary University London | England 93 | 2,656 35
3 China 353 10.07% 4,856 38 3 University of Copenhagen Denmark 87 | 3,274 32
4 Sweden 217 6.19% 9,370 56 4 Karolinska Institutet Sweden 86 | 2,092 30
5 Germany 208 5.93% 5,508 40 5 University of Pennsylvania USA 74 | 1,715 24
6 Italy 177 5.05% 4,078 36 6 Keele University England 57 | 3,353 33
7 Australia 161 4.59% 5,839 43 7 Harvard University USA 55 | 1,309 23
8 Turkey 142 4.05% 1,550 18 8 Bispebjerg Hospital Denmark 54 | 2,367 28
9 Canada 126 3.60% 4,870 37 9 Karolinska University Hospital | Sweden 53 | 1,054 20
10 Japan 125 3.57% 2,078 26 10 Hosp Special Surg USA 48 | 1,038 18

in Figure 4, an article cited in two publications is indicated by a
which
relationship. As shown in the red cluster, the strongest

shorter line between its nodes, indicates a closer

connections are represented by (Kannus P, 1991, ] Bone Joint
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Surg Am, v73a, p1507, doi:10.2106/00004623-199173100-00009)
(12). The green cluster shows the highest connection strength
exhibited by (Cetti R, 1993, Am ] Sports Med v21, p791, doi
10.1177/0363546593021 00606) (13). In the blue cluster,
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(A) Collaboration network between countries/regions. (B) Collaboration network between affiliations.
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TABLE 3 Top 10 authors in terms of number of articles published.

Rank Author Country Np Nc H-index
1 Maffulli N England 120 5,455 43
2 Silbernagel KG USA 58 2,527 28
3 Soslowsky LJ USA 43 1,206 20
4 Ackermann PW Sweden 39 754 16
5 Karlsson | Sweden 38 2,209 22
6 Longo UG England 36 1,634 25
7 Denaro V England 34 1,513 24
8 Kjaer M Denmark 34 1,581 19
9 Collins M South Africa 33 1,310 19
10 Alfredson H Sweden 30 2,624 23
10 Magnusson SP Denmark 30 1,578 19

(Willits K, 2010, J Bone Joint Surg Am, v92a, p2767, doi:10.2106/
jbjs.1.01401) (14) indicates the strongest connection strength. In the
yellow cluster, (Wapner KL, 1993, Foot Ankle, v14, p443) (15)
exhibits the strongest connection. These articles examined the
pathology of ATR, treatments,
postoperative complications, and reconstruction.

surgical and non-surgical

3.5. Journal analysis

As shown in Table 4, 3,505 papers were published in 668
distinct journals, and the 10 journals with the highest number of
publications were mentioned. Foot and Ankle International
published the most papers on ATI/ATR (197, IF: 3.569), American
Journal of Sports Medicine (176, IF:7.01), and Knee Surgery and
Sports Traumatology Arthroscopy (156, 1F:4.114) ranked second
and third, respectively. British Journal of Sports Medicine (62, IF:
18.473) had the highest IF among the top 10 journals.

Frontiers in Surgery

Using a series of dual-map overlays, Figure 5 shows the
number of articles in a journal and describes the publication’s
genre or subject matter. The research subjects covered by the
journals are represented by labels on the map. Citing journals
appear on the left side, whereas cited journals appear on the
right side. The paths of a citation link are indicated by lines of
different colors and widths that depart from and converge on a
citing map. To calculate path widths, the z-score-scale citation
frequency was considered. Overall, most articles on ATI/ATR
research were published in the fields of (i) molecular biology and
immunology; (ii) dentistry, dermatology, and surgery; (iii)
medicine, medical, and clinical; and (iv) neurology, sports, and
ophthalmology. The most cited papers were published in journals
of (i) molecular biology and genetics; (ii) health, nursing, and
medicine; (iii) dermatology, dentistry, and surgery; and (iv)
sports rehabilitation and sports.

3.6. Keyword analysis of research hotspots

The distribution of author keywords was analyzed using the
VOSviewer software. To optimize the cluster analysis and
visualization, we performed a synonym merge before the analysis
and adjusted the minimum number of keyword occurrences to
15. Of the 5,198 keywords, 85 met this threshold. The keyword
with the highest frequency was Achilles tendon (1,089), followed
by Achilles tendon rupture (302), and tendinopathy (243). As
shown in Figure 6A, the largest node was Achilles tendon,
followed by Achilles tendinopathy, ATR, ATI, and biomechanics,
with an important connection among them. We further
performed a clustering analysis of these co-occurring keywords,
which could be divided into five clusters: Cluster 1 (animal

05 frontiersin.org
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Mapping of co-cited references related to the field.
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TABLE 4 Top 10 journals in terms of number of articles published.

Journal Np | Nc H- IF
index @ (2021)
1 Foot Ankle International 197 | 4,319 38 3.569
2 American Journal of Sports 176 | 10,427 62 7.01
Medicine
3 Knee Surgery Sports Traumatology | 156 | 4,517 38 4.114
Arthroscopy
4 Journal of Foot Ankle Surgery 137 | 1,577 21 1.345
5 Journal of Orthopaedic Research 129 | 5473 43 3.102
6 Scandinavian Journal of Medicine 79 | 2,874 31 4.645
Science in Sports
7 Journal of Bone and Joint Surgery 67 | 4,253 37 6.558
American Volume
8 British Journal of Sports Medicine 62 | 4,738 38 18.473
9 Journal of Biomechanics 54 | 1,015 21 2.789
10 Orthopaedic Journal of Sports 47 | 294 11 3.401
Medicine

model research, red nodes), Cluster 2 (treatment study, green
nodes), Cluster 3 (clinical study, blue nodes), Cluster 4
(anatomical studies, yellow nodes), and Cluster 5 (kinematics
research, purple nodes). The most frequently used keywords were
“tendinopathy,” “biomechanics,” “ultrasound,” and “collagen,”
indicating that research related to ATI/ATR has mainly focused
on pathogenesis and clinical research. The keywords were color-
coded using VOSviewer based on the average time they appeared
in all included publications (Figure 6B). Blue nodes represent
keywords that appeared earlier, whereas yellow nodes represent
recent occurrences. These clusters are the most prominent topics
in research on ATI/ATR. This study mainly focused on tendinitis
and surgery in 2012. Subsequently, research into minimally
surgery,
regeneration has gradually increased. The latest research trends

invasive heterotopic  ossification, and tendon
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mainly involved elastography, chronic ATR, kinetics, and
mesenchymal stem cells, which will be of great interest in the
future.

Using a time-based literature productivity analysis, Figure 7
shows that the circle size represents the number of articles
published, while the horizontal line represents the years in which
the keywords co-occur. Accordingly, research on the involvement
of ATI/ATR, re-rupture, exosomes, acute ATR, and tendon
adhesion has steadily gained prominence as rising subjects over
the last several years, whereas eccentric training, vascular
endothelial growth factor, and neovascularization have gradually
receded from prominence.

4. Discussion

Using bibliometrics and visual analysis methods, this study
examined the current research and future trends in ATI The
number of publications on ATI has increased exponentially over
the past 21 years. The variation trend in the number of citations
was consistent with this. Research in this field has attracted
widespread attention and is developing rapidly worldwide. ATI
are on the rise, which is the main reason for the increase (2, 16).
ATR tends to occur at a younger age; for example, Lantto et al.
reported that the peak incidence was at 30-39 years (2). Sports-
related injuries remain the leading cause of ATI, but non-sports-
related injuries are increasing at a faster rate (a multifactorial
effect) (2,
researchers to explore the epidemiology of ATI, including its

17). This may cause an increasing number of
etiology, diagnosis, and surgical or non-surgical treatment.

The economic status of a country is closely related to the
strength of its scientific research (18). Research in the ATI field

frontiersin.org
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FIGURE 5
The dual-map overlay of journals related to ATl or ATR.
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FIGURE 6

Author keyword co-occurrence visualization of ATl or ATR. (A) 85 keywords were divided into five clusters according to different colors: cluster 1. red,
cluster 2: green, cluster 3: blue, cluster 4: yellow and cluster 5: purple. The size of the node indicates how often it occurs. (B) The distribution of keywords
by average frequency of occurrence; Yellow keywords appear later than blue keywords.
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is consistent with this rule in terms of national, regional, and
institutional contributions. With approximately one-third of the
total number of publications in the discipline, the US ranked first
in the overall number of papers, citations, and H-index. Britain
was second only to the US. As developed countries, the USA and
the United Kingdom have strong scientific research strengths,
which have greatly promoted research progress in the field of
ATI. With the development of the global economy, China has
invested considerably in scientific research and contributed to a
rapid increase in academic achievements in this field, ranking
among the top in the world. From the analysis of institutional

Frontiers in Surgery

contributions, three of the top 10 institutions were from the
USA, while the rest were from Europe, which again confirms the
correlation between the national economy and scientific research
level. It is also noteworthy that although the US has the highest
number of publications, the top 10 authors in terms of
publications were mainly from Europe, which may be due to the
fact that the therapeutic theories for ATI/ATR were initially
presented in a greater concentration in European universities. In
addition, compared to China, the US, England, and Sweden have
higher H-indices, suggesting that Chinese scholars and units
should work more on the quality of papers in this field.
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Similarly, Turkey has conflicting publication quantity and quality.
Overall, ATI is a multidisciplinary field with close collaboration
between countries/regions and institutions, with the US at the
center, which will enhance future research.

A collaborative and co-citation analysis of the authors’
contributions can identify core authors in the field of ATI
research. Professor Maffulli N specializes in foot and ankle
diseases and is the most prolific author in the field of ATI, with
the highest H-index and number of citations. In 1998, Maffulli
et al. first proposed the term tendinopathy for pain, swelling, and
limited function in the tendon region to avoid confusion with
tendinitis such as Achilles tendinopathy. This name has since
been accepted by most doctors and is still in use. Professor
Maffulli N performed in-depth research on the epidemiology
(19), histopathology (20), treatment (21), and rehabilitation (22)
of ATI Silbernagel KG et al. from the University of Delaware
the management of  Achilles
(physical  therapy) (23).  Soslowsky
(University of Pennsylvania) focused on biomechanics after ATI

worked on conservative

tendinopathy study
and proposed that fatigue load is a sensitive indicator for tendon
healing (24). Other researchers’ results leading these rankings are
also noteworthy. As scholars who have made outstanding
contributions to the field, their research results are significant
and representative, and young scholars should focus on their
publications.

The research with the highest co-citation analysis was
considered to have a high academic influence. A study by
Kannus et al. published in Journal of Bone and Joint Surgery in
1991 found degeneration on histological examination in 97% of
891 with ATR,
degenerative tendinopathy, myxoid

patients spontaneous including hypoxic
degeneration,
tenonolipomatosis, and calcific tendinopathy (12). A prospective

randomized study by Cietti et al. published in 1993 compared
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the surgical and non-surgical treatments for ATR. The findings
of this study indicate that surgical treatment is desirable, but
non-surgical treatment is an acceptable alternative (13).. This laid
the foundation for a comparative study of surgery and
conservative treatment in many aspects. A randomized controlled
study by Willits K. et al. published in Journal of Bone and Joint
Surgery in 2010 compared surgical and non-surgical treatments
for ATR. Compared with the study by Cetti et al. published 17
years ago. It is important to note that ATR was treated with
emphasis on accelerated functional recovery. Considering these
cases, ATI research and treatment philosophy have advanced
significantly in recent years. More notably, Willits et al.
supported accelerated functional rehabilitation and non-surgical
treatment of acute ATR (14). In 1993, Wapner KL published a
new technique in Foot Ankle: Reconstruction of chronic ATR
using the flexor hallucis longus tendon (15). The academic
impact of these studies was profound, laying the foundation for
subsequent research on ATL

According to the journal analysis, the top 10 journals account
for nearly one-third of all publications, and researchers can now
track the latest developments in the field of ATR by monitoring
the latest research in these journals. Foot Ankle International,
with the largest number of publications (197 articles), is a well-
known journal in this field. One of the ATR studies published in
2021 proposed the concept of slowed recovery (25) to compare
the impact of different levels of positive rehabilitation on clinical
outcomes. Slow-paced rehabilitation after acute Achilles tendon
repair is more effective than traditional rehabilitation after
percutaneous repair (25). The American Journal of Sports
Medicine, which had the highest H-index, ranked second. A
recent article in this journal in 2020 investigated the effect of
quercetin on collagenase-induced tendinopathy, a mechanistic
study aimed at screening new therapeutic agents for the
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treatment of Achilles tendinopathy (26). The British Journal of
Sports Medicine had the highest IF value (18.473). The guidelines
published in 2021 provide a comprehensive, evidence-based
overview of the risk factors, prevention, diagnosis, imaging,
treatment, and prognosis of Achilles tendinopathy, which can
help other investigators in their medical practice (27). In general,
top journals publish articles on popular topics in the field of
ATI, and researchers continue to pay attention to these journals.
Changes in the ATT and ATR domains can be identified using
keyword co-occurrence analysis (Figure 6). It is roughly divided
into five subfields. Figure 6B shows the changes in the research
focus in each subfield in the temporal dimension. Regarding the
establishment of animal models, most of them are rat, rabbit,
and horse. For example, researchers have established a rat model
of ATI to examine the mechanism of ectopic ossification; the
central to the
pathological process (28). In animal studies and basic medical

endothelium-mesenchymal transition is
research, the development of computer hardware has greatly
contributed to the study of heel ATI, allowing for a more
comprehensive assessment of Achilles tendon repair and function
in terms of the gait analysis (29) and elastography. Shear wave
elastography (SWE) is a powerful tool for estimating tissue
stiffness and sensitive to the early detection or monitoring of the
tendinopathy (30). SWE and compression elastography are two
major ultrasound elastography techniques that have undergone
significant developments in recent years (31). Computer science
is expected to intersect more with the fields of ATI and ATR as
hardware advances and computing power increases. In basic
research, Achilles tendon repair has become a hot topic, and
exosomes and stem cells have gradually gained attention in
recent years.

In 2019, Chamberlain et al
macrophage-treated ATI exhibiting (a) improved mechanical

utilized exosome-educated

properties, (b) reduced inflammation, and (c) earlier angiogenesis
(32). Meanwhile, extracellular vesicles derived from mesenchymal
stem cells have gained much momentum in the treatment of
tendinopathies (33). Mesenchymal stem cells are a hot topic in
the field of tendon regeneration engineering (34). Similar to the
effects of platelet-rich plasma on tendon repair, more in-depth
studies on tendon repair and regeneration are expected in the
future (35). In 2012, the primary research directions were
tendinitis and surgery. A review of specific studies during this
period revealed that many studies comparing surgical treatment
with non-surgical treatments of ATR (36-38) or investigated
different surgical approaches (39, 40). Since then, increasing
studies on minimally invasive surgery, heterotopic ossification,
and tendon regeneration have come into view. Studies comparing
the efficacy and complications of open and minimally invasive
surgery for acute ATR concluded no significant intergroup
difference in clinical outcomes after treatment with conventional
open or minimally invasive surgery (41). Tendon ossification is
usually caused by ATI or chronic tendon degeneration.

Ectopic ossification has attracted increasing attention from
scholars (28, 42, 43). In recent years, the treatment of acute ATR
remains controversial, including open surgery, minimally invasive
surgery, or conservative treatment, especially when combined
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with early functional rehabilitation programs, which may achieve
similar or equivalent clinical outcomes in terms of re-rupture
rates and functional outcomes (44, 45). However, surgical
than
infections, deep venous
and Achilles
adhesions (37, 46, 47). Therefore, these hot terms will continue

treatment causes significantly more complications

conservative treatment, such as

thrombosis, peroneal nerve damage, tendon
to be discussed, and future clinical treatment studies will further
expand on them.

5. Conclusion

From 2000 to 2021, the total number of publications and the
annual production of studies on ATI/ATR increased. The US
ranked first in the total number of papers, number of citations,
and H-index and had the strongest scientific research level in
this field. However, the research results from institutions and
scholars in Europe are limited. The University of London, Queen
Mary University London, and the University of Copenhagen
were the main contributing institutions. Three of the top 10 were
from the US, while the rest were from Europe. Maffulli N,
Silbernagel KG, and Soslowsky L] were the main contributors to
this study. Foot and Ankle International and American Journal of
Sports Medicine are major publications on ATI. Research by
Kannus P, Cetti R, Willits K., and Wapner KL, among others,
are the most influential in this field worldwide. ATI/ATR is
divided into five main subfields: animal models, therapeutic,
clinical, anatomical, and kinesiology. According to the latest
research trends, it is predicted that basic research will focus on
the application of stem cells and exosomes for Achilles tendon
reconstruction, while clinical research will focus on the choice of
surgical treatment, conservative treatment, and postoperative
complications. Future research will continue in these popular
research directions.
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