Review Article

Bibliometric Analysis of 100 Most Cited Articles in Middle East and North
Africa (MENA) Region on Implant Prosthodontics

Raj Kiran Chitumalla!, Faris Z. Jamjoom', Ikram Ul Haq’, Pillai Arun Gopinathan?®, Sulthan Raja Khan', Swapna Munaga’

"Department of Restorative
and Prosthetic Dental
Sciences, College of
Dentistry, King Saud Bin
Abdulaziz University for
Health Sciences, Ministry
of National Guard Health
Affairs, King Abdullah
International Medical
Research Center, Riyadh,
Saudi Arabia, *College of
Dentistry, Academic affairs,
King Saud Bin Abdulaziz
University for Health
Sciences, Riyadh, Saudi
Arabia, *Department of
Maxillofacial Surgery and
Diagnostic Sciences, College
of Dentistry, King Saud Bin
Abdulaziz University for
Health Sciences Ministry
of National Guard Health
Affairs King Abdullah
International Medical
Research Centre, Riyadh,
Saudi Arabia

: 06-Mar-2024
Revised  :29-Jun-2024
Accepted : 16-Jul-2024

Published : 27-Aug-2024

Received

INTRODUCTION

@ ranemark’s pioneering
osseointegration has transformed the profession

Access this article online

Quick Response Code:

ABSTRACT

Website: https://journals.iww.com/jpcd

Aim: This study aims to conduct a comprehensive analysis and scientometric
evaluation of the top 100 most cited publications in the field of implant
prosthodontics, authored by individuals affiliated with nations of the Middle East
and North Africa (MENA) region. Materials and Methods: In October 2023, the
100 most cited articles were gathered from the Web of Science database using
the bibliometric research technique. The analysis was conducted on bibliometric
indicators, including the distribution of articles over time, authorship, design of
study, field of study, nature of research, contribution from various countries in
MENA, international research collaboration, and most frequently used keywords
by authors. Chi-square and one-way analysis of variance were used for statistical
analysis. VOSviewer software was used to analyze the bibliometric network for
co-occurrence among countries, coauthors, and common keywords. Results: The
results revealed that the top 100 most cited articles from MENA countries on the
topic of implant prosthodontics, published between 1995 and 2020, had received
an average of 73.31 citations each. About one-third of the papers were published
in the top 4 journals. The journal with the most published articles was Clinical Oral
Implant Research, followed by the International Journal of Oral & Maxillofacial
Implants, the International Journal of Prosthodontics, and the Journal of Oral
and Maxillofacial Surgery. Saudi Arabia had the distinction of producing the
greatest number of highly cited papers. The co-occurrence network analysis
using VOSviewer software identified 10-15 related clusters. Research studies
with multiple authors received significantly more citations (P < 0.05). Significant
relationships were observed between the number of citations and journal type
(open access vs. non-open access; P < 0.05), and also articles published in dental
journals received the most citations and were statistically significant (P = 0.001).
Conclusion: Over the last decade, there has been a significant surge in research
related to implant prosthodontics. Among the countries in the MENA region,
Saudi Arabia has distinguished itself by leading in terms of overall research
output. This resource would benefit academicians, clinicians, and researchers in
prosthodontics, oral surgery, and periodontic specialties of dentistry.
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of dentistry by giving an innovative method of replacing
missing teeth with dental implants. The clinical
utilization of dental implants in oral rehabilitation has
already been proven effective in the literature, further
known for its long-lasting durability and superior
results in terms of both functionality and esthetics.["
Extensive literature has been documented about
notable advancements in the field of implant dentistry,
which has witnessed a rapid evolution of research.?#
Bibliometrics is a field in the quantitative sciences that
employsmathematical and statistical methods, including
citation analysis, to evaluate the scientific content and
influence of a research paper in the scientific world. The
surge in scientific literature necessitates scrutiny by the
scholarly community to assess both research findings
and the impact of research.” A multitude of studies
have focused on top-cited articles in dental literature,®7
as well as in other sub-specialties of dentistry, including
prosthodontics,® oral and maxillofacial surgery,”
periodontics,!*!'1 orthodontics,"” endodontics,* and
implant dentistry.['+19

A study examining the research production on
endodontics conducted by the six Arab nations provided
a substantial contribution of 2.82% of the overall global
endodontic research, of which 80% of the literature
in this field has been published by Saudi Arabia.l A
retrospective descriptive analysis was conducted on the
most frequently cited papers in Scopus-listed dental
journals, which were associated with the Middle East and
North Africa (MENA) region, spanning from the years
2011 to 2021. Four journal publications attained top
scores in different bibliometric measures and secured the
highest positions in the “SCImago Journal Rankings.”!!®!

Numerous have made significant contributions to the
progress of implant dentistry,>*!*!5 however, to date,
the articles cited in indexed implant-related journals
from the MENA region have not been either ranked
nor descriptively examined. The MENA region
includes nineteen countries and accounts for around
6% of the world’s population.!"”? This is the first
bibliometric study from the MENA region, which
provides insight into the characteristics of the most
cited articles that have been published in implant
dentistry journals.

The objectives of the study were:

(1) Toexamine overall research growth and contribution
by the MENA region in implant prosthodontics at a
global level.

(2) To identify the most productive country, author,
and research institution concerning average citation
per publication.

(3) To recognize co-authorship and co-occurrence
networks among different countries, authors, and
common keywords using VOSviewer software (version
1.6.8; Leiden University, Leiden, Netherlands).

(4) To investigate the characteristics of 100 most cited
published papers.

MATERIALS AND METHODS

The Institutional Review Board of the King Abdullah
International Medical Research Centerapproved thestudy,
as indicated by the reference number NRC23R/681/11;
as it was the retrospective assessment of public data,
ethical approval was not required. The present review
methodology was grounded on the Expanded Science
Citation Index database, which was accessed through
the Web of Science (WoS) Core Collection on October
19, 2023. Boolean operator “OR” was used to enter the
search phrases “peri-implant bone resorption,” “implant-
supported restorations,” and “dental implants.” The
inclusion criteria were original articles, reviews, and case
reports, whereas exclusion criteria were classification,
conference papers, notes, thesis, short survey, comments,
books, and letters. The flow chart for the selection criteria
of articles is shown in Figure 1.

The first phase involved using certain bibliometric
features to measure the increase in global publications
on implant prostheses. Following that, the percentage
of the MENA region was calculated, and the significant
characteristics of publications were emphasized. Later,
two independent investigators assessed the findings and
chose the top 100 most cited papers related to dental
implant studies. If there was a disagreement, a third
investigator was brought in, to achieve a consensus.
The full records of the final articles were obtained and
sorted by the number of citations in the Excel file and
Plain Text file for data analysis.

The articles were additionally scrutinized concerning
the name of the publication, the count of citations,
the year of publication, the number of contributing
authors, and the authors' country (for the research
if any author was from the MENA region it was
included). Moreover, the average number of citations
per year (considering 2023 as the reference year) for
all the publications was computed to adjust for the
time bias typically present in bibliometric studies. The
basic evaluation of the total number of citations tends
to favor older papers and poses risks while potentially
overlooking more recent impactful publications. Each
article was further analyzed based on different study
designs. Ultimately, the papers were classified based
on their research field into subject areas pertinent to
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Figure 1: Selection criteria for 100 most cited articles

dental implant studies. For data visualization, text
format was interwoven with the VOSviewer software
(version 1.6.8; Leiden University, Leiden, The
Netherlands).

STATISTICAL ANALYSIS

The top 100 cited papers were statistically tested to
compare articles published in dental and nondental
journals, clinical versus nonclinical research, open and
closed access journals, and authorship patterns were
evaluated using the Chi-square test. The research designs
of most cited papers were assessed using a one-way
analysis of variance (ANOVA). The analysis of the data
was performed using Statistical Package for the Social
Sciences Statistics for Windows, version 27 (a product
of IBM Corp., Armonk, NY, USA). A P value of <0.05
was considered to signify statistical significance.

RESuULTS

MEASURING THE PUBLICATION GROWTH AT THE GLOBAL LEVEL ON
IMPLANT PROSTHESIS

A total of 58,665 records of publications were
identified about implant prostheses indexed in the
Wos Core Collection database on October 19, 2023,
whereas the first record was found in 1970. Slow

progress was recorded in the first four decades,
followed by an exponential increase (n = 34,092;
58%) in the last 10 years (2014 to October 2023). The
United States submitted the most papers (23.76%),
followed by Italy (8.91%), Brazil (n= 8.06%),
Germany (8.05%), and Japan (7.97%). The authors
from the University of Bern produced the greatest
number of documents (n = 1316), followed by the
Universidade de Sao Paulo (n = 1282), Universidade
Estadual Paulista (z = 1275), University of Michigan
(n = 1172), and University of Gothenburg (n = 1148).
Clinical oral implant research was found to be the most
preferred source of publication sources, with 3623
documents, followed by International Journal of Oral
Maxillofacial Implant (n = 3238), Journal of Dental
Research (n = 2515), Journal of Prosthetic Dentistry
(n =2241), and Clinical Implant Dentistry and Related
Research (n = 1493). The bulk of documents (98.71%)
were published in English, with just 372, 88, 77, and
54 published in German, French, Italian, and Spanish,
respectively. With 507 papers, Hom-Lay Wang was
the most productive author, followed by Adriano
Piattelli (n = 446), Niklaus Peter Lang (n = 283), and
Christoph H. F. Hammerle (n =280) documents,
respectively.
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THE SHARE OF THE MENA REGION ON THE PUBLICATION OF
IMPLANT PROSTHESIS

The authors from the MENA area contributed 3877
documents, accounting for 6.60% of global document
productivity on implant prostheses. Only 33 records
were discovered between 1976 and 2000, with around
85% (n=13298) of the documents published in the
last decade (2014 to October 2023). Saudi Arabia
contributed slightly more than one-third of all
documents (n = 1329; 34.27%), followed by Iran, Egypt,
the United Arab Emirates, and Iraq, which contributed
29%, 19.16%, 5.72%, and 4.56%, respectively. The
authors from MENA predominantly collaborated
with the United States (15.86%), followed by India
(4.87%), and Canada (4.41%). Egyptian country
submitted the most documents to the evaluation of
institutional productivity, followed by King Saud
University and Tehran University of Medical Sciences.
The International Journal of Oral Maxillofacial Implant
was the most preferred source of publications, followed
by Clinical Implant Dentistry and Related Research,
Journal of Oral Implantology, Journal of Prosthetic
Dentistry, and Journal of Prosthodontics-Implant
Esthetic and Reconstructive Dentistry. Fahim Vohra
was the most productive author, with 73 documents,
followed by Tariq Abduljabbar (n = 68), Fawad Javed
(n=067), and Moustaf Abdou Elsayad (n = 064),
respectively. All 3,877 documents were cited 51,992
times, with an average of 13.41 citations per document,
and approximately 39% (n = 1518) were open access.
Table 1 demonstrates the share of the MENA region
in Implant prosthodontics during the last 10 years. The

Table 1: Distribution of global research productivity with
the share of MENA region, with annual growth rate by

years
Year Total global research  Share of MENA Annual
productivity region (%) growth rate

2014 2568 161 (6.26%)

2015 2728 165 (6.04%) 2.48
2016 2716 165 (6.07%) 0.00
2017 2846 222 (7.80%) 34.55
2018 3341 349 (10.44%) 57.21
2019 3758 335 (8.91%) —4.01
2020 4029 386 (9.58%) 15.22
2021 4440 482 (10.85%) 24.87
2022 4556 594 (13.03%) 23.24
2023 3110 433 (13.92%) =27.10
Total 34,092 3292 (9.65%") 14.05"

"Average citations per article and average annual growth rate.

“The Dataset of 2023 was limited from January 1, 2023, to
October 19, 2023

data revealed authors affiliated with the MENA region
contributed 9.65% of global research.

DisTRIBUTION OF 100 MOST CITED ARTICLES AND CITATION
METRICS BY YEAR

The authors linked with the MENA region contributed
to the 100 most cited articles on implant prosthesis
during a span of 24 years, from 1997 to 2020. Figure
2 shows timeline distribution of articles. The year
2018 had the most papers published (n = 14), followed
by 2017 and 2020 with 11 articles each. The majority
of cited articles (n = 52) were published between the
Syears of 2016 and 2020. The articles were divided
into three equal sections, each covering around
8 years. The most recent interval (2013-2020) had
the most articles published (n = 75), followed by the
intermediate interval (2005-2012) with 20 articles, and
the initial interval (1997-2004) with 5 articles that were
the most cited. The top 100 articles were cited 7331
times, for an average of 73.31 citations per article. The
maximum citation impact was achieved by a single
article published in 2005 (208 cites/article), which was
followed by four papers published in 2008 (148.75 cites/
article) and eight articles published in 2016 (101.63
cites/article). (Note. The appendix at the end section of
the article contains the list of the 100 articles that have
been cited the most).

The Chi-square analysis revealed a significant
statistical association between journal types (open vs.
closed access) and number of citations [Table 2]. In
addition, the type of authorship (single/multiple) had
a statistically significant (P = 0.001) effect on citations
comparing single and multiple authors [Table 3] that
is, research publications with multiple authors received
much more citations than single authors.

PREFERRED SOURCES OF PUBLICATIONS

Out of the 100 articles with the most citations, 43
journals have published them, and 27 out of these
journals have each published one article. One-third
of the total articles (n = 34) were published in the top
four journals and the highest number of articles were
published in Clinical Oral Implant Research, followed
by International Journal of Oral & Maxillofacial
Implants. Articles published in the International Journal
of Prosthodontics received the most citations, followed
by the Journal of Oral and Maxillofacial Surgery. The
impact factor ratio varies from a minimum of 1.6 to a
maximum of 7.9 and most of the journals (n = 10) fall
in the top quartile (Q1) rank [Table 4]. Most articles
(n = 61) published in the journals were included in the
category of Dentistry, Oral Surgery & Medicine and
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Figure 2: Distribution of most cited articles and citations by year

Table 2: Distribution of open and closed access journals
among 100 most cited articles (statistically significant

*P <0.05)
S. Type of Total Total  Citation Chi-square
no. publication  articles citation impact test
1 Open access 24 1373 572 0.001
2 Closed access 76 5958  78.39
(subscription-
based)

Table 3: Distribution of articles based on single
and multiple authors among 100 most cited articles
(statistically significant *P < (.05)

S. Authors Total Total Citation  Chi-square
no. articles  citation impact test
2 Multiple 95 6972 73.38

these articles gained the highest citation ratio (78.11
cites/article).

There were 76 articles published in dental and 24 in
nondental journals, totaling around 7331 citations.
The Chi-square test found a significant (P = 0.001)
difference in citation impact for articles published
in dental journals when compared with nondental
journals [Table 5]. Among the top 100 most cited
articles, 38 were clinical studies, whereas 62 were
nonclinical studies, and the total number of citations
was 7331. However, there was no statistically significant
difference (P = 0.06) in the citation impact of clinical
and nonclinical publications [Table 6].

The analysis of journals with the country of origin
showed that 72 articles were published in the journals

published from the United States, followed by England
(n=9), the Netherlands (n = 7), Switzerland (n =5),
and Ireland (n = 2). One article each was published in
the five journals of five different countries (Canada,
France, India, Scotland, and Spain). No articles from
the list of the most cited ones were published in journals
originating from the MENA region.

RATIO OF CONTRIBUTION BY COUNTRIES OF THE MENA REGION

The most cited articles were written by authors from
15 different MENA nations. Saudi Arabia provided
the most articles (n = 40), followed by Iran, Egypt, and
the United Arab Emirates, with 19, 17, and 9 articles,
respectively. Iraq, Kuwait, Libya, Morocco, Palestine,
Syria, and Yemen each contributed one article. In
68 articles, MENA region authors cooperated with
authors from 22 countries. The United States had the
most collaborations (n = 26), followed by Canada,
England, and Germany, each with nine publications.
Ten countries collaborated on a single article. Figure 3
shows a bar graph distribution among MENA nations.

Approximately one-third of the publications (n = 32)
were the outcome of research collaboration among
MENA authors, whereas most of the collaboration
(n = 68) was undertaken with other regions of the
world. The citation impact of research collaboration
with other regions was larger (n = 5347; 78.63 cites/
article) than collaboration within the MENA region
(n = 1984; 62 cites/article).

CO-AUTHORSHIP NETWORK OF COUNTRIES

The co-authorship network of nations consisted of 10
clusters, generated with the VOSviewer program [Figure
4]. The first cluster included six nations (Belgium,
Canada, Iran, Malta, Spain, and Yemen), with Iran
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Table 4: Top-16 frequently used sources of publications
S. Name of journal Impact Total Total  Citation
no. Factor articles citations impact

Q)
43(Ql) 11 604

1. Clinical Oral
Implants
Research

2. International
Journal of Oral
& Maxillofacial
Implants

3. Journal of
Prosthodontics-
Implant
Esthetic and
Reconstructive
Dentistry

4. Clinical Implant
Dentistry and
Related Research

5. Journal of Oral
Implantology

6.  Journal of
Periodontology

7. Journal of
Prosthetic
Dentistry

8. Implant Dentistry

9. International
Journal of
Prosthodontics

10.  Journal of
Clinical
Periodontology

11.  Journal of Oral
and Maxillofacial
Surgery

12.  Dental Materials

13.  Journal of the
Mechanical
Behavior of
Biomedical
Materials

14.  Materials Science 7.9 (Q1) 2 135
& Engineering
C-Materials
for Biological
Applications

15.  Cochrane
Database of
Systematic
Reviews

16.  Journal of
Dentistry

54.91

200Q3) 9 844  93.78

40Q1) 7 353 50.43

3.6(Ql) 7 312 4457

1.6(Q4) 6 415 69.17

43(Q1) 6 360 60.00

46(Ql) 5 419 83.80

3.0(Q2) 4 198
23(Q3) 3 395

49.50
131.67

67(Q1) 3 137 45.67
19(Q4) 2 235 117.50

50Q1 2 188
39(Q2) 2 145

94.00
72.50

67.50

84(Ql) 2 117 58.50

44Q1) 2 110 55.00

being the most active, with 19 articles. There were
five countries (England, Finland, Iraq, Scotland, and
Syria) in the second cluster, and England emerged most

Table 5: Distribution of articles based on dental and
nondental journals among 100 most cited articles
(statistically significant *P < (.05)

S. Type of Total Total Citation Chi-square

no. journals articles citation  impact test

1 Dental 76 5679 74.72 0.001
journals

2 Nondentalj 24 1652 68.83

Table 6: Distribution of articles based on clinical
significance among 100 most cited articles (statistically
significant *P < 0.05)

S. Format of Total Total Citation Chi-square
no. study articles citation = impact test
1 Clinical 38 2643 69.55 0.06
studies
2 Nonclinical 62 4688 75.61
studies

productive with nine articles. Saudi Arabia emerged as
the most prolific nation with 40 articles in a different
cluster that included the Netherlands, Sweden, India,
and Saudi Arabia.

Topr-10 MOST PRODUCTIVE AUTHORS

A total of 381 authors contributed to the top 100 most
referenced articles, with 334 (87.66%) contributing to
a single article each. Table 7 depicts 10 authors who
contributed between three and five articles each. Fawad
Javed and Panos Paraspyridakos shared first place
with five papers each, however, Fawad Javed’s citation
impact was slightly higher than Panos Papaspyridakos’.
Zohaib Khurshid only published three works, with the
largest citation impact.

The co-authorship network of authors, consisting of five
clusters showed 30 authors related to each other [Figure
5]. There were nine authors in the first cluster, Panos
Papaspyridakos and Konstantinos Chochlidakis were
identified as the most active with five and four articles,
respectively. There are seven authors in the second cluster,
Zuhair S. Natto and Hom-Lay Wang had been the most
connected with three articles each. Interestingly, Fawad
Javed, the most productive author, has not been listed
among the top 30 authors that were related to each other.

FREQUENTLY USED KEYWORDS

VOSviewer found 317 author-used terms, of which 267
(84.22%) and 35 (11%), respectively, have appeared one
and two times. The recurrence rate of the top 15 keywords
ranges from 3 to 23. Figure 6 shows commonly used
keywords. Dental implants (rz = 23) is the most frequently
occurring keyword, followed by osseointegration
and titanium (eight times each). Figure 7 depicts the
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Table 7: Top-10 most productive authors
S. Name of author Total Total Citation
no. articles citations impact
1 Fawad Javed 5 271 54.20
2 Panos 5 245 49.00
Papaspyridakos
3 Konstantinos 4 178 44.50
Chochlidakis
4 Zohaib Khurshid 3 568 189.33
5 Hom-Lay Wang 3 183 61.00
6 Momen A. Atieh 3 159 53.00
7 Marzieh Alikhasi 3 153 51.00
8 Hans-Peter Weber 3 141 47.00
9 Abdulaziz A. 3 140 46.67
Al-Kheraif
10 Zuhair S. Natto 3 109 36.33

co-occurrence network of keywords, with 272 keywords
connecting in 26 clusters out of 317. The first and the most
rich cluster consisted of 24 keywords (AISI 316L stainless
steel, biomaterials, ceramic, corrosion, HA coating,
immediate implants, implant survival, infection control,

ion release, laser, lasers, oral cancer, peri-implant bone loss,
peri-implant mucositis, periimplantitis, periodontology,
photodynamic therapy, platform-switching, radiation
therapy, surface chemistry, surface roughness, systematic
review, TI coating, and zirconium).

DISTRIBUTION OF ARTICLES BY STUDY DESIGNS

Although in vitro studies had the greatest number of
articles (n = 26), they had a lower citation impact,
whereas analytical studies (n = 22) received the highest
citation impact (IF). Finally, the least cited was the
descriptive study. The statistical analysis of one-way
ANOVA was applied for the total citation and citation
impact among different types of study designs and
revealed a statistical significance (P = (0.000) [Table 8
shows different study designs].

DiscussionN

The current study sought to explore the patterns and
characteristics of the 100 most cited publications on
implant prosthodontics published by authors from the
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Figure 7: Co-occurrence network of author-used keywords

MENA region as indexed in the WoS database. The
countries of the MENA region have varying levels
of economic development and account for 6% of the
global population. Even though research on implant
prosthodontics began in the MENA region in 1971,

Journal of International Society of Preventive and Community Dentistry | Volume 14 |

there has been an 85% increase in research over the
last 10 years (2014-2023). Overall, the MENA region
supplied 6.60% of global research output in implant
prosthodontics, but this ratio would rise to 13.92%
by 2023. Saudi Arabia contributed slightly more than
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Table 8: Distribution of 100 most cited articles by different
study design (statistically significant *P < 0.05)

S. Study design Total Total Citation One-way
no articles citation impact ANOVA
1 In vitro studies 26 1597 61.42 F=149.9
2 Systematic review 20 1078 163.42  p— (000
and meta-analysis
3 Analytical study 22 1388  247.3
4 Narrative review 16 1991 124.44
5 Randomized 8 791 98.88
clinical trials
6  Animal study 7 450 64.29
7  Descriptive study 1 36 36

one-third (34%) of all MENA area research on implant
prosthodontics. This substantial expansion indicates
that the MENA region has made a noteworthy
contribution in recent years, another study revealed
that the key bibliometric indicators, related to the
publication of implantology articles in dental journals
listed in the Journal Citation Reports from 2009 to
2013, exhibited upward trends.!'s

According to the present review, the 100 most cited
articles on implant prosthodontics were published
between 1997 and 2020, with an average of 73.31
citations per article, whereas another study looked at
the literature on dental implants published between
2007 and 2016, that examined 12,114 papers that were
cited with an average of 12.49 citations per paper.”!

In the present review, 381 authors contributed to the
100 most cited publications on implant prosthodontics,
with 334 (87.66%) authors publishing one article each.
Another study found that out of the 264 authors
who contributed to the top 100 most cited papers in
implant dentistry, 82.2% (n = 217) had one top-cited
paper each, and 9.8% (n =26) had two top-cited
papers each.™ According to our findings, the authors
of the 100 most referenced publications came from
38 different nations, including 15 from the MENA
area and 22 from other collaborating countries. Saudi
Arabia led in terms of productivity, contributing 40
articles, whereas the United States, with 26 articles, was
the country that collaborated the most. According to
another study, authors from 19 nations contributed to
the top 100 most cited publications on dental implants,
with the United States producing the most articles
(n = 29).1 The study discovered a paucity of scientific
collaboration among MENA authors.?? Only one
essay was written in collaboration with authors from
MENA nations, according to our research.

Our results corroborated the findings of a previous
study, which discovered that the articles that received
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the most citations were found in the Clinical Oral
Implant Research, with the International Journal of
Oral & Maxillofacial Implants coming in second.™
The analysis of keywords employed by the authors
indicated that dental implants, osseointegration, and
titanium were the predominant words in our study,
whereas another study examined the term “Implant” as
the most frequently utilized, followed by “bone” and
“prosthesis.”!!")

In the present study, an assessment of research
methodologies indicated that in vitro investigations
were predominant, followed by narrative reviews,
systematic studies, randomized control trials, and
animal studies. Another study of the top 100 implant
dentistry publications indicated that in vivo, case
series, and narrative reviews were the more commonly
employed study designs, respectively.

This was the first bibliometric study done on implant
prosthodonticsin the MENA region, whichisa knowledge
gap in this study. Studies reveal that there has been
underinvestment in public health, medical education, and
research in several MENA nations. Although, growth
has picked up across the area and is expected to improve
in the coming years. However, attaining development in
those domains would need coordination between health
officials and healthcare experts.!'®!

Second, the number of researchers from the MENA
countries who are currently engaged in research and
academic pursuits in Europe, the United States, and
other parts of the world is unknown.l' Our search
query in the Scopus database depended on affiliation
address as one of the authors must be affiliated with
one of the Arab countries. The dental institutions
and dental societies of the MENA countries should
come forward with dental research policies, and
the native dental researchers should invite other
MENA researchers residing abroad for research
collaborations.

Identifying the articles in the literature with the highest
classic and current relevance may also contribute to
and encourage the development of graduate programs
specializing in implant dentistry. Finally, the authors
hope that this article will bring further recognition
to the researchers, institutions, and scientific journals
that have contributed most to the development of the
specialty of implant dentistry.

LimITATIONS

Certain studies have not been reached by our search
criteria, given the results are based on data retrieval

(269
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from WoS. Additionally, only the WoS citation metrics,
excluding self-citations, were used. Furthermore,
publications produced after 2020 were unable to be
incorporated into the current study because there were
time limitations in acquiring citation data, and these
articles have not been referenced in most of the top 100
cited articles. In addition, productive institutions from
MENA nations were not addressed.

The current bibliometric analysis relied only on the WoS
database, which may have resulted in the removal of relevant
papers that WoS does not index. Other databases, such as
Scopus and Google Scholar, include bibliometric data
on published articles. Google Scholar content coverage
is uncertain, and results vary in their accuracy, whereas
citation analysis is disregarded by PubMed. However, WoS
offers more complete information and superior graphics
than Scopus’s citation analysis and most probably WoS was
created with the goal of pleasing users in citation analysis.?>>4
Furthermore, it is recognized as the gold standard in
publishing bibliometric research.? Therefore, studies could
be conducted to integrate all the search databases of Scopus
and PubMed for a thorough coverage of this vast topic.

CONCLUSION

This is the first comprehensive bibliometric analysis
study carried out on implant prosthodontics from 1997
to 2020, which revealed the following.

1 Saudi Arabia, Iran, Egypt, and the United Arab
Emirates are the most productive in research from
the MENA region.

2 The most prolific collaborating nations were the
USA, Canada, England, and Germany.

3 Egyptian Knowledge Bank submitted the most
documents for the evaluation of institutional
productivity, followed by King Saud University.

4 The journal with the greatest impact in terms
of citations was the [International Journal of
Prosthodontics, with the Journal of Oral and
Maxillofacial Surgery coming next. In terms of the
number of papers published, Clinical Oral Implant
Research led the way, followed by the International
Journal of Oral and Maxillofacial Implants.

6 The most common keywords used were dental
implants, followed by osseointegration and
titanium.

7 There was a steady increase in the publication of
articles on implant prostheses following 2014,
emphasizing the significance of the subject matter.

8 Analytical studies received the highest citation
impact among different study designs.

In the current review, the 100 most frequently

cited papers from the MENA region, could serve

as a valuable reference for students, researchers,
and clinicians working in the dental specialties of
prosthodontics, periodontics, and maxillofacial
surgery to plan strategies for future research on
implant prostheses.
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APPENDIX

Appendix: 100 most cited articles according to total citation and citation density by year
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