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Ozet

Amag: Temporomandibular eklem osteoartriti (TMEOA), temporomandibular bozukluklarin en yaygin alt tipi olarak gosterilmistir. Bu ¢alismanin amact,
Web of Science tarafindan indekslenen dergilerde yayimlanan temporomandibular eklem osteoartriti makalelerinin arastirma verimliligini bibliyometrik
analiz yontemini kullanarak analiz etmektir.

Gereg ve Yontemler: 9 Haziran 2024’te Web of Science Core Collection veri tabaninda sistematik arama yapildi. TMEOA aramasinda toplam 1883 dokii-
man belirlendi. Son olarak, diglama kriterlerinden sonra, bu ¢alismaya 1558 yayin dahil edildi. Veriler, daha ileri analizlerde kullanilmak {izere VOSviewer
yazilim programina aktarildi.

Bulgular: En fazla ¢aligma yayimlayan ve galismalarina atif yapilan iilkeler arasinda Amerika ve Cin’in 6n planda oldugu gériilmektedir. Atif sayisinda Q1
dergilerinin 6n planda oldugu ve ¢ogunlukla dis hekimligi tabanl dergiler oldugu belirlenmistir. Yazarlar ve kurumlar agisindan siralamalarda da Amerika
ve Cin’in baskiligr dikkat ¢ekicidir. TMEOA c¢alismalarinda en sik goriilen anahtar kelimeler sirasiyla “Disorders”, “Cartilage”, “Expression”, “Pain”,
“Internal Derangement”, “Articular-Cartilage”, “Temporomandibular Disorders”, “Chondrocyts”, “Rheumatoid Arthritis”, “Synovial Fluid” olarak kayde-
dilmistir.

Sonug¢: TMEOA iizerine bibliyometrik analiz yontemini kullanan bir ¢alisma bulunmamaktadir. Web of Science tarafindan indekslenen dergilerde ya-
yinlanan TMEOA {izerine makalelerin arastirma verimliligini VOSviewer araciligtyla bibliyometrik analiz yéntemini kullanarak analiz ettik. Bu analizin
gelecekte bu konu tizerinde ¢alisan arastirmacilara, kurum ve kuruluslara yardimei olacagini diisiiniiyoruz.

Anahtar Kelimeler: Bibliyometrik analiz, osteoartrit, temporomandibular eklem

Abstract

Objective: Temporomandibular joint osteoarthritis (TMJOA) is the most common subtype of temporomandibular disorders. This study aims to analyze
the research productivity of articles on temporomandibular joint osteoarthritis published in journals indexed by the Web of Science, using a bibliometric
analysis method.

Material and Methods: A systematic search was conducted in the Web of Science Core Collection database on June 9, 2024. A total of 1883 documents
were identified in the search for TMJOA. Finally, after applying exclusion criteria, 1558 publications were included in this study. The data were transferred
to VOSviewer software for further analysis.

Results: It is seen that the USA and China are at the forefront among the countries that publish the most documents and whose documents are cited. It has
been determined that Q1 journals are at the forefront in terms of citations and are predominantly dentistry-based journals. The dominance of the USA and
China in the rankings regarding authors and affiliation is also noticeable. The most frequently seen keywords in TMJOA studies are recorded as Disorders,
Cartilage, Expression, Pain, Internal Derangement, Articular-Cartilage, Temporomandibular Disorders, Chondrocytes, Rheumatoid Arthritis, and Synovial
Fluid, respectively.

Conclusion: There is no study using the bibliometric analysis method on TMJOA. We analyzed the research productivity of articles on TMJOA published
in journals indexed by Web of Science using the bibliometric analysis method via VOSviewer. We think that this analysis will be helpful to researchers,
institutions, and organizations working on this subject in the future.

Keywords: Bibliometric analysis, Osteoarthritis, Temporomandibular joint

Correspondence: Sema POLAT Cukurova University Faculty of Medicine, Department of Anatomy, Adana, Tiirkiye
Phone: +90 507 994 29 81 e-mail: sezaoz@hotmail.com

ORCID No (Respectively): 0000-0001-7330-4919, 0000-0003-1373-4700, 0000-0002-9689-9852, 0000-0002-0015-3010
Submission date: 01.08.2024

Acceptance date: 10.09.2024

DOI: 10.17517/ksutfd.1526176

KSU Medical Journal 2025;20(2): 109-121 109 KSU Tip Fak Der 2025;20(2): 109-121



POLAT et al.

INTRODUCTION

The temporomandibular joint (TM]), one of the
most important and complex joints in the body, plays
a key role in breathing, speaking, chewing, and many
other vital activities (1). The joint located between the
condyle of the mandible and mandibular fossa is located
at the junction of the temporal, cranial, and mandibular
regions in the middle region of the head in the sagittal
plane. TMJ has an articular disc composed of fibrous
tissue. This disc does not contain vessels and nerve fib-
ers. In addition, TMJ has three functional ligaments:
the collateral ligament, capsular ligament, and tempo-
romandibular ligament. There are depression, protru-
sion, and lateral movements of the mandible. Also, TM]
has rotation and translation movements. The muscles
responsible for these movements are the temporal mus-
cle, masseter muscle, lateral pterygoid muscle, medial
pterygoid muscle, and digastric muscle. Defects in all
these structures and movements can cause TM]J disor-
ders (2). Temporomandibular joint disorders (TMDs)
include certain problems that affect the TMJ from dif-
ferent aspects. As a result of these problems, pain and
functional limitations occur. It is also a long-lasting
orofacial pain condition that is challenging for work
productivity, social interaction, and overall quality of
life (3). All these problems are also valid in osteoarthri-
tis, one of these disorders (4).

Temporomandibular joint osteoarthritis (TMJOA)
is the most common subtype of temporomandibular
disorders (TMD) (4). Temporomandibular joint osteo-
arthritis (TMJOA) is a multifactorial, chronic, progres-
sive, degenerative disease that occurs in the TM]J region
and causes significant pain and functional limitations
(4-6). Factors that cause this condition are age, system-
ic disease, hormonal imbalances, malocclusion, and ge-
netic disorders (7). The main symptoms of TMJOA are
pain in the temporomandibular region, crunching, and
abnormal mandibular movements (4). Unfortunately,
there are few effective treatment strategies for TMJOA
since its pathology and progression mechanism are not
fully known (8). From this perspective, the main treat-
ment principle of TMJOA is conservative treatment
methods, including joint protection, physical therapy,
occlusal splints, nonsteroidal anti-inflammatory drugs
(NSAIDs), and glucosamine sulfate (4,6). Although
current conservative treatment methods are consid-
ered ineffective in improving the chronic condition and
long-term treatment of the disease, they may be effec-
tive in suppressing the symptoms of the disease. For
this reason, it is very difficult to specify or constitute
a gold standard in the treatment of TMJOA (4-6). For
this reason, it is extremely necessary to develop new
treatment strategies for TMJOA disease, and new stud-
ies are needed on this subject (6).

Articles from peer-reviewed journals are continual-
ly published, and a serious accumulation of knowledge
and information is created. In addition, although there
are systematic articles, thereisalso a need for studies that
provide information about the identity and numerical
quantities of the studies and serve as navigation within
the network of studies (9). Bibliometric analysis, which
functions as a map and navigation among the mass of
articles, meets this need. Bibliometric analysis reveals
a model that analyzes the literature to understand cur-
rent approaches (10). First used in 1969, bibliometric
analysis has become a science that includes bibliogra-
phy, statistics, and mathematics (11). It’s an approach
that enables the quantitative assessment of productivity
in any subject (12). With bibliometric analysis, detailed
quantitative information can be learned about authors,
keywords, journals, countries, institutions, citations,
etc., in any research field (13). Visualization tools such
as CiteSpace, Bibliometrix, and VOSviewer software
(version 1.6.19, Leiden University, Netherlands) are
used to reveal bibliometric analysis more clearly and
make it accessible. In this way, various data in publica-
tions can be easily benefited from (1).

To date, there have been very few evaluations of
research productivity in the field of temporomandibu-
lar joint osteoarthritis (14). Moreover, no studies have
been conducted using bibliometric analysis on this sub-
ject. The null hypothesis is that the existing literature on
the topic of TMJOA provides sufficient evidence. This
study aims to analyze the research productivity of tem-
poromandibular joint osteoarthritis articles published
in journals indexed by Web of Science using the biblio-
metric analysis method via VOSviewer.

MATERIALS AND METHODS

A systematic search was conducted in the Web of Sci-
ence Core Collection (WoSCC) database at 9 June 2024.
First of all, according to the search method, which is
(ALL=(Temporomandibular)) OR ALL=(Temporoman-
dibular joint)) OR ALL=(Articuloatio temporomandib-
ularis), there were 25134 articles. Then, the following
search terms were used: (ALL = (temporomandibular)
AND ALL = (osteoarthritis). A total of 1883 documents
were identified in the search. Afterwards, the following
inclusion-exclusion criteria were used. Indexes which is
in the WoS Core Collection were included.

o Science Citation Index Expanded (SCIE)
« Emerging Sources Citation Index (ESCI)

Additionally, the following indexes were excluded:
Book Citation Index (BKCI-S), Social Sciences Cita-
tion Index (SSCI), and Conference Proceedings Ci-
tation Index — Science. Only the original article was
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included, while other document types such as review
articles, meeting abstracts, early access, proceeding pa-
pers, letters, etc. were excluded. Furthermore, language
restrictions are not used. Finally, 1558 publications
were included in this study. All these documents were
exported from the system for analysis with scientific
mappings in the VOSviewer software program (version
1.6.19, Leiden University, Netherlands). All these docu-
ments were exported via ‘tab delimited’ (Windows) file
format within ‘full recorded and cited references’ from
1 document to 1558 by dividing 500 documents. The
exported data were transferred to the VOSviewer soft-
ware program for analysis using bibliometric analysis

and scientific mapping methods. VOSviewer (version 1.
6. 19) software was used to perform bibliometric anal-
yses. Annual publication numbers and annual citation
numbers of publications in the field of temporoman-
dibular joint and osteoarthritis between 1980 and 2024
were taken from Web of Science (WoS). VOSviewer
was used to calculate the top 10 most prolific authors,
institutions, journals, and countries and create co-oc-
currence or clustering maps for cited journals, institu-
tions, and countries. Moreover, VOSviewer was used to
create co-citation and clustering visualization maps for
countries and keywords. All search strategies and the
selection process are shown in Figure 1.

Documents identified from
databases
(n = 25134)

Search
Terms=((ALL=(Temporomandibular))
OR ALL=(Temporomandibular joint))
OR ALL=(Articuloatio

|dentification

Documents excluded due to topic

Documents screened
(n =1883)
Search Terms=( ALL =

(temporomandibular)) AND ALL =
(osteoarthritis)

Screening

Documents excluded (n =325 )

Documents excluded reasons:

Reason 1; indexes
Reason 2; documents type

Documents included in study

Included

(n =1558)

Figure 1. Search strategy and selection process
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Ethics Statement

As the authors, we declare that due to the method of
this study, ethics committee approval was not obtained,
and no such requirement this.

RESULTS

In total, the current research captured 1558 original
articles related to the temporomandibular joint and os-
teoarthritis in June 2024. The first document scanned

in WoS was in 1981. The number of documents has
increased exponentially over the years. There was not
much increase in the studies conducted between the
1980s and the early 2000s. Although there was a signif-
icant increase in the rate of studies in the early 2000s,
the rate has been increasing more sharply since the
2010s (Figure 2).

Although the country with the most documents is
China (25.67%), the country with the most citations is
the United States (Figure 3).
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Figure 3. Percentage representation of countries with the most documents
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These two countries stand out in terms of having
the highest number of documents and the number of

citations. These two countries are followed by Japan
(Table 1).

According to the map of countries with the most
documents made by Vosviwer in Figure 4, China, USA,
and Japan are located in the center of the map, and the
number of connections between each other is quite
high. Fourth Military Medical University ranks first in
the top 10 organizations with the most documents and
the most citations (Figure 4).

While universities in China dominate among the 10
organizations with the most documents, universities in

the USA dominate among the 10 organizations with the
most citations. It is seen that among the organizations
in European countries, only the University of Padua in
Italy is in the top 10 most cited organizations (Table 2).

Journal of Oral and Maxillofacial Surgery ranks first
in the top 10 sources with the most documents and the
top 10 sources with the most citations. The following
sources include both top 10 lists: International Journal
of Oral and Maxillofacial Surgery, Journal of Oral Re-
habilitation, Osteoarthritis and Cartilage, Archives of
Oral Biology, Journal of Dental Research and Oral Sur-
gery, Oral Medicine, Oral Pathology, Oral Radiology
and Endodontology (Table 3).

Table 1. Top 10 countries with most documents and citations

Rank Country Documents Country Citations
1 China 400 United State of America 10568
2 United State of America 344 China 6255
3 Japan 240 Japan 4698
4 South Korea 86 Sweden 2117
5 Brazil 76 Italy 1986
6 Turkey 74 South Korea 1301
7 Italy 65 Brazil 1256
8 Sweden 64 Turkey 1089
9 Germany 41 Canada 990
10 Netherlands 34 Germany 924
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Figure 4. Countries’ network map according to documents via VOSviewer software
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Table 2. Top 10 organizations with most documents and citations

Rank Organization Documents Organization Citations
) Fourth Military Medical University - Fourth Military Medical University e
(China) (China)
2 Sichuan University (China) 64 University of Washington (USA) 1217
3 Wuhan University (China) 46 Sichuan University (China) 968
4 Shanghai Jiao Tong University (China) 37 University of Minnesota (USA) 931
5 Seoul National University (South Korea) 34 Rush University (USA) 915
6 Nihon University (Japan) 29 University of Padua (Italy) 844
7 Peking University (China) 26 Harvard University (USA) 768
8 Zhejiang University (China) 25 Columbia University (USA) 735
9 University of California Davis (USA) 24 Kanazawa Medical University (Japan) 685
L Seoul National University (South
10 Rush University (USA) 24 Korea) 652

Table 3. Top 10 sources with the most published documents and citations

Documents Number Documents Citations
Rank Source Quartile | Country | Documents Source Quartile | Country | Citations
Journal of Oral Journal of Oral
1 and Maxillofa- Q1 USA 98 and Maxillofacial Q1 USA 2923
cial Surgery Surgery
International
Journal of Oral Osteoarthritis and
2 . Ql USA 64 ' Ql UK 1832
and Maxillofa- Cartilage
cial Surgery
International
Journal of Oral Journal of Oral
3 T Q1 UK 64 o Q1 USA 1545
Rehabilitation and Maxillofacial
Surgery
Oral Surgery Oral
o Medicine Oral
Osteoarthritis
4 . Q1 UK 55 Pathology Oral Q2 USA 1475
and Cartilage .
Radiology and
Endodontology
Journal of Cra-
i ] Journal of Oral
5 nio-Maxillofa- Q2 USA 50 Q1 UK 1312
. Rehabilitation
cial Surgery
Archives of Journal of Dental
6 . Q2 UK 47 Q1 USA 1282
Oral Biology Resarch
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Cranio the
Journal of Cra-

7 niomandibular Q2 UK 43
& Sleep Prac-

tice

Journal of Orofa-

USA 1132

Q3

cial Pain

Journal of Den-
tal Resarch

USA 37

Archives of Oral
Biology

UK 905

Q2

Oral Surgery
Oral Medicine
Oral Pathology
USA 36
Oral Radiology
and Endodon-

tology

Q1 USA 864

Pain

Journal of Oral
10 Pathology &

Medicine

Ql UK 34

Dentomaxillofaci-

Ql UK 860

al Radiology

Among the top 10 most cited documents, Ahmad et
al’s article titled ‘Research diagnostic criteria for tem-
poromandibular disorders (RDC/TMD): development
of image analysis criteria and examiner reliability for
image analysis’ ranks first (Table 4) (15).

Four documents in Table 4 were published in the
90s, the rest in the 2000s (15-24). When looking at the
10 most repeated keywords, excluding ‘osteoarthritis’
and ‘temporomandibular joint, ‘disorders’ comes first.
This is followed by ‘cartilage’ and ‘expression’ (Table 5).

Looking at the map of the 100 most repeated key-
words, excluding ‘osteoarthritis’ and ‘temporoman-
dibular joint) 4 clusters are seen. The blue cluster often
includes keywords related to osteoarthritis treatment
methods. The red cluster is mostly associated with
changes in cartilage and TM]J. The green cluster is more
related to disorders. The yellow cluster is mostly related
to changes in synovial fluid and rheumatoid arthritis
(Figure 5).

Among the top 10 authors with the most documents,
Wang, Meiqing (48 documents) ranks first (Table 6).

Finally, looking at the Web of Science Categories,
the ‘Dentistry Oral Surgery Medicine’ is clearly at the
forefront (Figure 6).

DISCUSSION

A systematic search was conducted in the WoSCC
database to determine the location of OA within the

TM]J on June 9, 2024. In this way, a prediction regarding
OA’s relationship with TMJ and its future can be pro-
vided from a general perspective. Also, it will be possi-
ble to determine what further study has been done and
what study will be needed in the future. In the search
conducted for this purpose, 25134 articles containing
the terms “Temporomandibular, “Temporomandibular
joint, ‘Articulatio temporomandibularis’ were found.
Then, to narrow the scope of the study, the terms “Tem-
poromandibular’ and ‘Osteoarthritis’ were used in the
search. 1883 articles found. Filters mentioned in the
method section were applied, and finally, 1558 articles
were included in the scope of the study. These articles
were processed in VOSViewer software for bibliometric
analysis. Bibliometric analysis analyzes the literature to
understand current publications (10). For this analysis,
visualization tools such as VOSviewer software are used
to reveal and visualize more clearly (1). No research has
been conducted on OA and TM] using the bibliomet-
ric analysis method. This study aims to analyze the re-
search productivity of articles about OA and TM]J using
bibliometric analysis. It seems that these publications
are mostly published in China. We think one of the rea-
sons for this situation is that TMJOA affects approxi-
mately 30% of the population in mainland China (4).
However, it seems that the country most cited is the
United States of America. Based on data published by
the World Bank, the United Nations Economic Com-
mission for Europe, and the Organization for Econom-
ic Co-operation and Development, per capita Research
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Table 4. Top 10 most cited documents

Rank Author Article Title Journal Date Citations
Research diagnostic criteria for
Ahmad M, Hol- temporomandibular disorders Oral Surgery Oral Medicine
1 lender L, Ander- | (RDC/TMD): development of ima- | Oral Pathology Oral Radio- 2009 418
son Q, etal. ge analysis criteria and examiner logy and Endodontology
reliability for image analysis
Zhang. Teo | Onearth
2 KYW, Chuah SJ, C . Biomaterials 2019 321
by Attenuating Inflamattion and
etal. ' . . .
Restoring Matrix Homeostasis
K E, K
ubota E, Kubota Synovial Fluid Cytokines and Pro- .
T, Matsumoto J, . Journal of Oral and Maxillo-
3 . teinases as Markers of Temporo- . 1998 192
Shibata T, Mura- . . . facial Surgery
o mandibular Joint Disease
kami KI
Evaluation of the Severity of
Alexiou K, Stama- | Temporomandibular Joint Osteo-
4 takis HC, Tsikla- | arthritic Changes Related to Age | Dentomaxillofacial Radiology | 2009 181
kis K'® Using Cone Beam Computed To-
mography
Kubota E, Ima- | Interleukin 1 beta and stromelysin
mura H, Kubota | (MMP3) activity of synovial fluid | Journal of Oral and Maxillo-
5 . ] . . 1997 177
T, Shibata T, Mu- | as possible markers of osteoarthri- facial Surgery
rakami K tis in the temporomandibular joint
Mtorcl Coordinates the Autog-
Yang H, Wen Y, hagy and Apoptosis Signaling in
6 Autoph 2020 167
Zhang M, etal. % | Articular Chondrocytes in Osteo- Hophagy
arthritic Temporomandibular Joint
Debont LGM, .
€ 'on . Osteoarthritis and Internal Deran- .
Boering G, Liem . Journal of Oral and Maxillo-
7 . gement of the Temporomandibular . 1986 163
RSB, Eulderink F, Joint - a Light Microscopic Stud facial Surgery
Westesson PL ! & P ¥
Yap AUJ, Tan . e
D d tizat
KBC, Prostho- cpression an Somatiza ton i Journal of Prosthetic Den-
8 Patients with Temporomandibular . 2002 160
dont C, Chua EK, Disorders tistry
Tan HH #
Five - Years Outcomes in Tmd:
hrbach R, lationship of Ch: in Pai
9 (@) rba'c R Relations .1p 0 C. anges in Paint o Pain 1998 155
Dworkin SF* Changes in Physical and Phycho-
logical Variables
sehifiman L, | Drsrders
10 Ohrbach R, True- P . ) Journal of Orofacial Pain 2010 154
V: Methods Used to Establish and
love EL, et al.** .
Validate
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Table 5. Top 10 most repeated keywords, excluded Table 6. Top 10 author with most published document
‘osteoarthritis’ and ‘temporomandibular joint’
Rank Keyword Occurrences Rank Author Documents | H-Index
1 Disorders 345 1 Wang, Meiqing 48 30
2 Cartilage 236 2 Long, Xing 35 22
3 Expression 235 3 Zhang, Mian 32 19
4 Pain 225 4 Manfredini, Daniele 24 52
5 Internal Derangement 219 5 Lu, L 22 25
6 Articular-Cartilage 165 ‘ Nardini, Luca Gu- . 40
. Temporomandibular o arda
Disorders 7 Segami, Natsuki 20 28
Chondrocytes 120 8 Yang, Hong-Xu 20 18
Rheumatoid Arthritis 118 9 Jiao, Kailin 19 32
10 Synovial Fluid 117 10 Liu, Qian 19 22

L oS e e lage

wk'v‘al bone

e refgginy

& VOSwiews

Figure 5. Map of the 100 most repeated keywords, excluding ‘osteoarthritis’ and ‘temporomandibular joint’ via VOSviewer
software
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Figure 6. Viewing Web of Science Categories with Treemap Chart

& Development expenditures in the United States of
America are 2113 dollars, while in China, it is 440 dol-
lars in 2021 (25). It shows us the effect of the differ-
ence between expenses on the quality of publication.
In addition, there are 5 organizations from the USA
among the top 10 most cited organizations, and there
are 6 sources from the USA among the top 10 most cit-
ed sources. This suggests to us that publications in the
United States are of higher quality.

Considering the annual publication and citation
number of 1558 articles, it is seen that there was a more
significant increase for the first time at the end of the
90s. Additionally, there have been sharper increases
since the early 2000s, especially after 2010. It is noticea-
ble that there is a stagnation in the rate of the number of
publications in the 2020s. We think that the COVID-19
Pandemic has been effective in this. However, we think
that this stagnation is temporary because this topic is
still interesting and needs new research. The most cited
organization is the Fourth Military Medical Universi-
ty. This is because it is the organization with the most
documents. Although the University of Washington is
not among the top 10 organizations with the most doc-
uments, it is noteworthy that it ranks second among the
top 10 most-cited organizations. This university pub-
lished 64436 articles between 2018 and 2022. It was
seen as a very active university academically. It also
ranks 63rd in the QS World University Rankings in
2024 (26). Additionally, the University of Washington
School of Medicine has 5 Nobel Prizes in Physiology or
Medicine (27). We think that all of these have an im-
pact on the number of citations. Considering the top

10 sources with the most publications, 5 of them are
in the USA, and 5 of them are in the United Kingdom
(28). These sources show us that they are very active on
this issue. They will probably continue to be interested
in this issue. Additionally, when we look at the top 10
most cited sources, 7 of them are in Q1, 2 are in Q2, and
only one journal is in Q3 in 2023 (28). Accordingly, we
think that the Q value of the source affects the impact
value and several citations of the publication. The most
cited study by Ahmad M et al., ‘Research diagnostic cri-
teria for temporomandibular disorders (RDC/TMD):
development of image analysis criteria and examiner
reliability for image analysis; published in Oral Surgery
Oral Medicine Oral Pathology Oral Radiology and En-
dodontology in 2009 is the publication. The Research
Diagnostic Criteria for Temporomandibular Disorders
(RDC/TMD) is a widely used diagnostic method for
TMD. This article aims to report image analysis crite-
ria for the RDC/TMD Validation Project. Additionally,
the researchers evaluated the inter-examiner reliabili-
ty of radiologists in interpreting panoramic, MR, and
CT images of the TM] for osteoarthritis (OA) and MR
images for disc displacement or effusion. Finally, they
evaluated the criterion validity of panoramic radiogra-
phy and MRI to evaluate bone tissue changes using CT.
As a result, comprehensive image analysis criteria have
been developed. It has been demonstrated that it can
be used reliably for the evaluation of OA using CT and
for disc location and effusion using MRI (15). In our
opinion, the reason for the high number of citations of
this publication is that diagnostic criteria in temporo-
mandibular disorders need to be developed. Therefore,
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researchers referred to this publication to learn and
develop new diagnostic criteria. In addition, new di-
agnostic criteria need to be examined to develop new
treatment methods. The second most cited document
is the article by Zhang S et al. titled ‘Msc Exosomes
Alleviate Temporomandibular Joint Osteoarthritis by
Attenuating Inflammation and Restoring Matrix Ho-
meostasis. The effectiveness of mesenchymal stem cell
(MSC) treatments is increasingly based on paracrine
secretion, especially exosomes. This study aimed to
demonstrate the translational potential of a cell-free,
ready-to-use exosome-based agent to treat TM] pain
and degeneration. MSC exosomes have been observed
to lead to overall joint restoration and regeneration
(16). This article appears to be a study on the treatment
of TMJOA. We think that the number of citations is
high because TM] contributes to OA treatment strate-
gies. The third most cited document is the article titled
‘Synovial Fluid Cytokines and Proteinases as Markers
of Temporomandibular Joint Disease’ by Kubota E. et
al. In this article, biochemical markers in synovial fluid
were examined to detect intra-articular inflammation
and early cartilage destruction in temporomandibu-
lar joint disease. It was thought that simultaneous in-
creases in active forms of cytokines (IL-1 and IL-6) and
matrix metalloproteinases may be potential catabolic
markers of cartilage destruction in the TMJ (17). The
reason why this article has a high number of citations is
that although it was published in 1998, it biochemically
reveals the changes in cartilage in TMJOA. This article
made a significant contribution to the literature for its
time. From this perspective, the top 10 most cited arti-
cles are generally related to the formation mechanism,
diagnostic criteria, methods, and treatment strategies
of TMJOA. This also affects the number of citations.
Keywords are very important for articles to be easily
found when searched. In addition, its easy availability
will increase the number of citations (29). Looking at
the map of the first 100 most repeated keywords, the
four clusters form a general perspective on osteoar-
thritis and the temporomandibular joint. TMJOA is
a progressive, degenerative, and complex disease that
exhibits various pathological changes. These patho-
logical changes are an inflammatory response, ECM
degeneration, abnormal cell biological behaviors, and
abnormal angiogenesis in TM] tissue. One patholog-
ical change is linked to others and affects each other,
creating a vicious circle (4). The red cluster contains
keywords related to these changes in cartilage and TM]J.
Changes in these structures can cause TMJ disorders.
TMDs create several problems that affect the TM] in
different ways. As a result of these problems, pain and
functional limitations occur (3). Keywords in the green
cluster are related to disorders and dysfunctions in the

TM]J. TM] is a synovial joint and is therefore suscepti-
ble to disorders in the field of rheumatology. For exam-
ple, bilateral, symmetric TM] involvement is observed
in rheumatoid arthritis (RA) patients (30). The yellow
cluster keywords is also related to synovial fluid and
rheumatic disorders, especially rheumatoid arthritis.
Treatment of temporomandibular joint osteoarthritis
aims to relieve or reduce pain, restore normal man-
dibular movements, and improve the quality of life of
patients. For this purpose, conservative treatment such
as patient education, analgesics, splint therapy, physio-
therapy, etc., less invasive surgical procedures such as
intra-articular injections, arthrocentesis, arthroscopy,
etc., and surgical procedures such as minimally inva-
sive arthroscopic procedures, open joint surgeries, etc.
can be applied (31). Finally, keywords in the blue clus-
ter are related to these treatment methods and process
management. In the scientific mapping method created
by the VOSviewer program, keywords such as “pain’,
“disorder”, “expression’, and “cartilage” are shown in
the center and with large circles indicate that studies
are formed around these keywords and that these key-
words are frequently found. However, keywords such
as “tumor-necrosis-factor”, “tgf-beta”, “hyaluronic acid”
expressed far from the center and with small circles
indicate that these keywords have recently entered the
literature or indicate studies that have been studied less,
have little meaningful relationship and are far from the
subject. New studies on these distant keywords can
be considered by researchers. In this way, a different
perspective can be presented and new areas of study
can be discovered. Looking at the authors using these
keywords, Meiging Wang is the author with the most
publications. He works at the Air Force Military Med-
ical University School of Stomatology. He publishes in
the fields of Dentistry, Oral Surgery & Medicine, Cell
Biology, Orthopedics, Rheumatology, Biochemistry &
Molecular Biology. He has a total of 120 publications
registered in WOS (32). He is an active author who has
produced numerous publications in different fields.
The most cited publication of his publications included
in the analysis is titled ‘MTORCI coordinates the au-
tophagy and apoptosis signaling in articular chondro-
cytes in osteoarthritic temporomandibular joint’ (20).
This publication has been cited 167 times. It ranks sixth
among the most cited publications. Although the au-
thor has the most documents does not mean anything
in terms of quality; the fact that his most cited publica-
tion is among the top 10 most cited publications shows
that the quality of his publications is good. On the other
hand, one of the authors who deserves attention is Dan-
iele Manfredini. He works at the University of Padua.
He publishes in the fields of Dentistry, Oral Surgery &
Medicine General & Internal Medicine, Neuroscienc-
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es & Neurology, Surgery Mathematics. He has a total
of 278 publications registered in WOS (33). The most
cited publication of his publications included in the
analysis is titled ‘Age peaks of different RDC/TMD di-
agnoses in a patient population’ (34). This publication
has been cited 123 times. The most important feature
of this author is that his H-Index is 52. He is the author
with the highest H-index among the authors with the
most documents. The H-index measures the cumula-
tive academic impact of the author’s performance. It is
a reliable and solid measure of academic success (35).
In concusion, among WOS Categories, Dentistry Oral
Surgery Medicine is at the forefront. Among the top
10 most cited documents, 7 (1st, 3rd, 4th, 5th, 7th, 8th,
10th) are in this category. Also, the top 10 authors with
the most documents all have publications in this cate-
gory. Since TM] is very closely related to the structures
that dentists deal with, it can be considered normal for
this category to be at the forefront.

This study has several limitations. First, all the liter-
ature was collected from WOSCC only. Studies in other
databases were not included. A more comprehensive
bibliometric analysis needs to be conducted. Second,
due to VOSviewer’s software limitations, self-citations
could not be excluded. Additionally, other bibliometric
software programs such as CiteSpace or Bibliometrix
were not used, which would have been helpful for de-
tailed analysis. Third, search strategies can be chosen
differently, and this issue can be analyzed from different
aspects. Finally, there is a possibility that the study may
be out of date, as some newly published articles may
have been omitted due to delay.

When the data of the study is examined holistically,
it is seen that new areas of study have emerged on the
subject of TMJ OA from the keyword maps. Although
it is seen that the field of dentistry is more focused on
this subject, it can be seen that an interdisciplinary ap-
proach will reveal new areas of study on the current
subject. We believe that rheumatologists and physiolo-
gists should focus more on this field. While it is seen in
the study that only certain countries, such as the USA
and China, are focused on this field, we recommend
that other developing countries also take the opportu-
nity and focus on this field, which has dark spots that
have not yet been discovered. We believe that the fact
that only Chinese researchers are at the forefront in this
field means that the field is still open to development
and that different researchers from different fields with
interdisciplinary and multidisciplinary approaches will
bring different perspectives to the field. We see that our

null hypothesis is falsified because it has been revealed
that there is still a need for studies in the field, and this
need is seen in the keyword maps. Although the in-
tensification of studies in recent years can of course be
explained by developing technology, it also shows that
the field has only just emerged. The fact that among the
most cited studies were studies published in 2019 and
2020 supports this view.

Conclusively, there is no study using the bibliomet-
ric analysis method on TMJOA, whereas there are many
studies about TMJ. We analyzed the research produc-
tivity of articles on TMJOA published in journals in-
dexed by Web of Science using the bibliometric analysis
method via VOSviewer. Today, interest in the diagnosis
and treatment of this subject continues. Because of this
interest, we think that this analysis will be helpful to
researchers, institutions, and organizations working on
this subject in the future. With this analysis, we added
to the literature, and we aim to provide them with new
perspectives on this subject. They will also focus on the
missing parts of the subject from this perspective.
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