GARDY ORCA - Online Research @
CARDY® Cardiff

This is an Open Access document downloaded from ORCA, Cardiff University's institutional
repository:https://orca.cardiff.ac.uk/id/eprint/146379/

This is the author’s version of a work that was submitted to / accepted for publication.
Citation for final published version:

Nagendrababu, Venkateshbabu, Jacimovic, Jelena, Jakovljevic, Aleksandar, Rossi-Fedele, Giampiero and
Dummer, Paul M. H. 2022. A bibliometric analysis of the top 100 most-cited case reports and case series in
Endodontic journals. International Endodontic Journal 55 (3) , pp. 185-218. 10.1111/iej.13668
Publishers page: https://doi.org/10.1111/iej.13668
Please note:

Changes made as a result of publishing processes such as copy-editing, formatting and page numbers may

not be reflected in this version. For the definitive version of this publication, please refer to the published
source. You are advised to consult the publisher’s version if you wish to cite this paper.

This version is being made available in accordance with publisher policies. See
http://orca.cf.ac.uk/policies.html for usage policies. Copyright and moral rights for publications made
available in ORCA are retained by the copyright holders.




A bibliometric analysis of the top 100 most-cited case reports and case series in
Endodontic journals

Venkateshbabu Nagendrababu, Jelena Jacimovic, Aleksandar Jakovljevic, Giampiero
Rossi-Fedele, Paul M. H. Dummer

Introduction

Presentations of new or unusual diseases, rare clinical conditions, innovative treatment
techniques and approaches, as well as rare or unusual complications are most often
reported as case reports in scientific journals for the benefit of clinicians, the scientific
community and particularly for individuals with an interest in the specialty. Case reports
may also drive the testing of new and innovative hypotheses through new research and
contribute to best-practice guidelines for clinical practice (Cohen 2006, Danish et al.
2017). Case reports can also be used to highlight serious or important adverse events as
well as the economics and cost-benefit of treatment approaches (Nayak 2010, Riley et al.
2017). However, in the hierarchy of evidence-based decision making, case reports and
case series are at the lowest level as they have low specificity even if they have high

sensitivity for identifying innovation (Vandenbroucke 2001).

Traditionally, a large number of case reports and case series are submitted for
publication in Endodontics (PMH Dummer, unpublished information), however, their
quality is variable, often a repeat of a previous topic and commonly sub-optimal. The
quality of case reports is important as they form a source of information in the fields of
health education, clinical research, patient management guidelines and treatment
outcomes (Cohen 2006). Case reports of poor quality that are inconsistent, inaccurate
and incomplete have limited usefulness (Riley et al. 2017) and can be misleading, and the

absence of relevant guidelines and the ambiguity in existing reporting guidelines has led



to confusion in the minds of authors whilst preparing manuscripts. Recently, the
Preferred Reporting Items for Case reports in Endodontics (PRICE) 2020 guidelines
(Nagendrababu et al. 2020a) were developed in an attempt to improve the overall quality
of case reports in the field of Endodontics. The PRICE 2020 guidelines consist of a
checklist made up of 19 domains and 47 items as well as a flowchart that summarises the

sequence of stages involved when drafting case reports (Nagendrababu et al. 2020a).

In Endodontology, a substantial number of case reports and case series have been
published in a wide array of journals. It is important that those case reports/ case series
that are published are analysed periodically so that their impact on research, clinical
practice and the development of the specialty of Endodontology can be assessed. One

method to evaluate this impact is the application of bibliometric analysis.

Bibliometrics is a systematic, transparent, and reproducible review process based
on a statistical approach to provide an overview of the current status of the literature in
a particular field through the analysis of the published literature (Aria & Cuccurullo
2017). This approach provides objective and reliable information on the progress and
direction of publications through the analysis of authors, institutions and countries
involved (Aria & Cuccurullo 2017). The influence of an author and article is most often
measured by its citation count. The number of citations an article receives is one of the
measures of its scientific merit (Eyre-Walker & Stoletzki 2013). However, the scientific
rigor of an article and its impact on clinical practice cannot be gauged solely on the basis

of the citations it obtains (Mishra et al. 2018, Yilmaz et al. 2019).



A publication in a particular field that is most frequently cited recognises the
authors and institutions that had the most impact (Baltussen & Kindler 2004, Bornmann
2008, Moed 2009). An article cited more than 400 times is referred to as a “citation
classic”, however, this number varies based on the number of authors and the size of the

specialty in the particular field of interest.

Bibliometric performance based on citation data has been widely analyzed in
various fields of dentistry. Previously published bibliometric studies have described the
most cited (also highly or top-cited) articles published in the field of dentistry (Feijoo et
al. 2014; Yeung & Ho 2019), in specific dental journal/s (Ullah et al. 2019; Ahmad et al.
2019a, 2019b, 20204a, 2020b) or subareas, such as prosthodontics (Praveen et al. 2020),
pediatric dentistry (Patil et al. 2020), endodontics (Yilmaz et al. 2019), dental caries
(Arshad et al. 2020), orthodontics (Tarazona et al. 2018), dental implantology (Fardi et
al. 2017), periodontology (Faggion et al. 2017; Ahmad et al. 2020c), oral pathology and
medicine (Yang et al. 2019), or oral and maxillofacial surgery (Aslam-Pervez et al. 2018).
In Endodontology, bibliometric studies are of importance because they provide an
overview of the publications in a particular field and assess scientific and clinical activity
by calculating bibliometric indicators that provide valuable information on the quantity
and quality of publications. In Endodontology, bibliometric studies have been published
in areas such as regenerative endodontics (Adnan & Ullah 2018), micro-computed
tomography (Aksoy et al. 2020), and management of fractured instruments (Mishra et al.
2018). Ahmad et al. (2019c) studied the main characteristics of the top 100 most-cited
randomised controlled trials, systematic reviews and meta-analyses published in
Endodontic journals. No bibliometric analysis has been conducted exclusively on case

report/case series in Endodontic journals. Hence, the current bibliometric analysis aimed



to identify the top most-cited case reports and case series in Endodontic journals and to

analyse their bibliometric characteristics.

Materials and Methods
Data sources and search strategy

Identification and retrieval of the top 100 most-cited case reports and case series
published in Endodontic journals were performed using several data sources and a two-
step approach. The first step focused on the identification of published case reports and
case series, while the second step aimed at citation tracking and identifying those most
frequently cited.

Three leading bibliographic databases were used as the main source of data,
namely Clarivate Analytics' Web of Science (WoS) [1980-present], Elsevier’s Scopus
[1960-present],and PubMed [1964-present], both to identify case reports and case series
and to track citations and identify those most frequently cited. To locate case reports and
case series published in the English language within the field of Endodontics, journals
containing "endodontology", "endodontics" or "endodontic" in the title were considered,
regardless of their inclusion in selected databases. Therefore, the content of the following
journals was searched:

1. Journal of Endodontics,
2. International Endodontic Journal (formerly known as Journal of the British

Endodontic Society until 1980),

3. Dental Traumatology (formerly known as Endodontics and Dental Traumatology

until 2001),

4. Australian Endodontic Journal,

5. [Iranian Endodontic Journal,



6. Restorative Dentistry and Endodontics,
7. Endo-Endodontic Practice Today,

8. Saudi Endodontic Journal,

O

. European Endodontic Journal,

10. Oral Surgery, Oral Medicine, Oral Pathology and Oral Radiology (formerly known
as Oral Surgery Oral Medicine Oral Pathology Oral Radiology and Endodontology
until 2012 and Oral Surgery, Oral Medicine, Oral Pathology until 1995),

11. Brazilian Endodontic Journal (published in English from 1996 to 2001),
12. Endodontology: Journal of Indian Endodontic Society.

Since case reports and case series do not necessarily contain the word "case" in
the title or abstract, preliminary searches were conducted to evaluate various retrieval
strategies and to develop the most optimal terms to provide the most comprehensive
search. Also, due to disparities in coverage and indexing methods among databases, these
trial searches confirmed the need and rationale for using several sources in the process
of identification of published case reports. The final search was performed on January 5,
2021, using the expression detailed in Supplementary Table S1. All references that were
obtained, including bibliographic and citation data, were automatically exported from
databases and imported into a spreadsheet (Excel, Microsoft, Redmond, WA, USA) for
duplicate removal and screening. The search strategy resulted in 4889 unique records,
listed by descending number of citations retrieved from the source database (WoS or

Scopus).

The second step was directed at citation tracking and identifying the most

frequently cited case reports and case series based on WoS citation counts, which were



further cross-matched with Scopus and PubMed data, as well as Google Scholar (GS)
citations. The total number of WoS citations for articles published in journals not indexed
in selected databases (such as Brazilian Endodontic Journal or Endodontology: Journal of
Indian Endodontic Society) was examined through Clarivate Analytics' Cited Reference
Search. For all records found in Scopus or PubMed only, citations from WoS were also
checked using the Cited Reference Search option. PubMed citations were retrieved using

the iCite tool from the National Institute of Health (NIH), USA (https://icite.od.nih.gov)

and public-domain citation data from the NIH Open Citation Collection (NIH-OCC) that

comprises citation links between articles published in PubMed [1980- present].

Study selection and data extraction

Screening of the studies identified, arranged in descending order of WoS citations,
was undertaken by two independent investigators (A.J. and ].J.). Clinical trials,
retrospective cohort studies, animal studies, laboratory-based studies, and reviews not
describing case reports or case series were excluded. Disagreements between the
investigators during the selection of studies were resolved by a third investigator (V.N.).
Finally, a unanimous decision was made on the list of the top 100 most-cited case reports
and case series published in Endodontic journals to be included and then analysed

further.

Complete bibliographic records of selected case reports and case series were
exported in plain text or BibTeX format from WoS (n=64) and Scopus (n=36),
respectively, and imported into the R environment for statistical computing and graphics

(R Core Team 2016).


https://icite.od.nih.gov/

The following information about the 100 selected case reports and case series was
extracted automatically and saved in a spreadsheet: names and affiliations of authors,
title, abstract, keywords, Keywords Plus (index terms automatically generated by
Clarivate Analytics from the titles of cited articles), year of publication, journal of
publication, first author (FA), corresponding author (CA), references cited in the report,
language, PMID, DOI, the total number of citations (TC), the average number of citations
per year (TCy), the average number of citations per case report (TCa), local citations (LC)
that measure how many times an author or a document included in this set of case reports
was cited by other authors in the included reports. Additionally, the Impact factor (IF) of
the journal, based on the current release of Journal Citation Reports (JCR® 1IF2019) and
Journal IF 2019 Quartile in the WoS subject category Dentistry, Oral Surgery & Medicine
(QC), as well as JCR IF in the category Dentistry, Oral Surgery & Medicine for the year in
which the case report/series is published, were also noted. Each component study was
further reviewed to record document type (case report presenting one to four cases or
case series presenting five or more cases), number of cases per document, number of
authors per document, whether phrases such as "case report(s)" or "case series" were
included in the title, and whether a case report or case series was cited in clinical studies
based on iCite data. All case reports were also classified into 21 categories according to

the research topic.

Data analysis and visualisation

The R-package bibliometrix version 3.0.4 (Aria & Cuccurullo 2017) was used to
perform a descriptive analysis of the bibliographic data and extraction of collaboration
networks. To remove transcription or indexing errors and ensure valid output, certain

data were manually refined and disambiguated. Due to abbreviations of the names of



authors created in databases, all authors were checked through their institute or e-mail
addresses. All institutional affiliations were normalized and included on a macro level,
such as universities and research centres, while individual departments or research units
were dropped. Publications originating from Northern Ireland and England were
considered as being from the United Kingdom, while case reports from Taiwan were
counted as China. The titles of the journals, formerly known by another name, were also
normalised based on the current title. The literature cited in the selected case reports was
examined and all references were normalized to create a uniform presentation. Different
keywords with the same meaning were merged into one term (e.g. mineral trioxide

aggregate and MTA).

Citation counts for each evaluated case report/case series were retrieved from the
WoS (TCw), Scopus (TCs), PubMed (TCpm) and GS (TCcs). Correlation between citation
counts of these databases was assessed and represented by a Pearson's correlation
coefficient (r). To understand the value of the top 100 most-cited case reports and case
series in the context of clinical research and their subsequent impact on evidence-based
practice, citations in clinical studies were also recorded based on iCite data (TCc). Further,
local citations (LC), expressing the number of citations of a report in a collection of the

analysed reports, were noted.

The total number of contributing authors and the frequency of their appearances
were recorded, assessing the contribution of each through the full (e.g. two authors each
receive one full credit) and fractionalized (e.g. two authors receive half of a credit)
counting method (Abramo et al. 2013). Further, the contributions of authors were

investigated using Dominance Factor (DF) as a ratio indicating the fraction of multi-



authored articles in which an author appears as the first author (Kumar & Kumar 2008).
Co-author analysis, based on co-occurrence of authors/institutions/countries in the
author/address list of the analysed case reports, was used to identify co-authorships and
determine collaboration networks of authors, institutions, or countries (Glanzel &
Schubert 2005), laid out using the Kamada-Kawai algorithm (Kamada & Kawai 1989) and
the Louvain clustering method for detecting communities in networks (Blondel et al
2008). To identify and describe topics of selected case reports, co-word analysis, based
on keywords’ co-occurrence in the analysed case reports, was performed. Additionally,
the distribution of case reports was analysed based on the clinical topic. Bibliometric
networks were graphically presented using R packages bibliometrix version 3.0.4 (Aria &
Cuccurullo 2017) and wordcloudZ version 0.2.1. Geomapping of the evaluated papers by

country was completed using the R package rworldmap version 1.3.6 (South 2011).

Results
Citations

The study comprises the top 88 most-cited case reports and 12 case series (with
five to 19 cases), published since 1977 in endodontic journals in the English language. Of
the documents analysed, 8 case reports and one case series (7 cases presented) were
published as part of reviews. The median number of cases in case reports was one and
for case series 8; in total, the median number of cases was one. A complete record of the
top 100 most-cited case reports appears in Table 1, where documents are listed in
descending order according to the WoS total citation count (TCw), as on the day of the
search. Also, citations from Scopus (TCs), GS (TCcs), and PubMed (TCpm) are presented, as

well as the average number of citations per year based on WoS data (mTCwy).



According to all the citation sources considered (TCw=453, TCs=497, TCes=1114,
TCpm=393), the most-cited case report that introduced a new treatment protocol for
revascularisation of immature permanent teeth with apical periodontitis, with the largest
average number of citations per year based on WoS data (mTCwy=28.31), was published
in the Journal of Endodontics (Banchs & Trope 2004), which was also the most cited
reference (LC=21) from the other reports included in this study, that is local citations.
The second-ranked paper, based on the total number of citations retrieved from all
sources (TCw=330, TCs=370, TCcs=797, TCpm=281), dealt with the same topic and was
published in Dental Traumatology (Iwaya et al. 2001). The third-ranked paper was a
literature review with three cases describing complications during root canal irrigation,
which was published in the International Endodontic Journal (TCw=208, TCs=239,
TCes=672, TCpm=186) (Hiilsmann & Hahn 2000). This paper was also the case report most
frequently cited within clinical studies, based on iCite data TCc=15). The fourth-ranked
paper according to WoS data (TCw=191, TCs=200, TCes=425, TCpm=166) was published
in the Journal of Endodontics (Jung et al. 2008) and described a series of cases of the

treatment of immature permanent teeth with pulpal necrosis (n=9).

The case reports and case series received a total of 6626 to 19634 citations,
depending on the source (TCw=7997, TCs=8916, TCss=19634, TCrm=6626). The total
number of citations ranged between 42-453 (WoS), 42-497 (Scopus), 83-1114 (GS), and
16-393 (PubMed) (Figure 1). A perfect positive correlation (r=0.99) between citations
from WoS, Scopus, and PubMed exists, with a slightly lower Pearson correlation
coefficient (resw=0.97, rcss=0.97 and respm=0.96) also confirmed a strong positive

relationship between citations from GS and other databases. Since a significant



correlation was noted between citations obtained from selected sources (Figure 2), only

citations from WoS are described further in this study.

The average number of citations per document was 79.97, while the average
number of citations per year was 254.38. The average number of citations per year per

document was 5.25.

Year of publication

The distribution of the number of citations received per year for each case report,
according to the selected databases, as well as GS, is shown in the first column of Figure
2. The top 100 most-cited case reports were published between 1977 (Hovland & Block
1977) and 2016 (Krastl et al. 2016), with an average period of 18.2 years following
publication. The largest number of the most-cited case reports and case series per year
were published in 2002, 2004, and 2007 (n=7) (Figure 3). Half of the top 100 most-cited
case reports and case series were published in the 2000s (n=49), followed by the 2010s
(n=26), 1990s and 1980s with 12 and 10 case reports, respectively. Only three of the top
100 most-cited case reports were published in the 1970s (Hovland & Block 1977,
Marbach 1978, Harrington & Natkin 1979). The oldest report describing a series of 19
cases of tooth anomalies was published in the International Endodontic Journal (Manning
1990), with a total of 65 citations. Case reports and case series published in the 2000s
and 2010s received the largest total number of citations (TCW=4208 and TCW=2239,
respectively). There was no significant correlation between the age of the paper and the

average number of citations per year (r=-0.59).

Contributing authors



Two hundred and sixty authors were involved in the reports (the average number
of authors per document was 2.6) with 314 author appearances (co-authorships). The
number of authors per included study ranged from 1 to 7, with the average number of co-
authors per included study of 3.14. Many case reports/case series (76%) were co-
authored by two, three, and four individuals, whereas 14 and 2 case reports had 5 and 6
authors, respectively. Out of the top 100 studies, 7 were single-authored articles and only

one was written by 7 authors.

Table 2 lists the authors with the greatest contribution (more than two published
most-cited case reports). The author who published the largest number of the most-cited
case reports/case series, both in terms of the total number of papers and based on
fractionalised frequency, was D Ricucci, Private practice, Cetraro, Italy. This author was
also the most frequent corresponding author (CA=6). Based on Dominance Factor, A
Nosrat (University of Maryland, USA) was the most prominent, as this author appeared
as the first author in all his reports (FA=3). There were other authors whose Dominance
Factor was also equal to 1, but they have not been listed as they published only one top-
cited case report. Table 3 gives the overview of the 20 most-cited authors, according to
the TCw. The most cited author, both in terms of the total and local citations (TCw=577,
LC=27),was M Trope (University of Pennsylvania, USA) for three case reports published
in 1997 or afterwards.

The number of reports of the top 20 authors, published in the list over time, as
well as their citation counts, are illustrated in Figure 4, where the size of the bubble
represents the number of studies published in a certain year and the colour designates
the total number of citations per year. M Trope was the author with the largest number

of total citations received for a case report published in 2004 (TC=453), and the highest



average number of citations per year of 25.17. However, D Ricucci, whose top-cited
studies were published in the period 2008-2014, had the largest number of citations per
year for the case report published in 2013 (TCy=29.78). Ricucci's close collaborators, LM
Lin and JL Gibbs from New York University, USA, also received a large number of citations
per year (TCy=24.33). A complete collaboration network of authors contributing to the

top 100 most-cited case reports is presented interactively in Figure S1.

Contributing countries and institutions

All contributing institutions ordered according to their total number of citations
are shown in Table 4. The most cited were the University of Washington, Temple
University, University of North Carolina, New York University from the USA, and Private
Practice, Cetraro, Italy, each achieving more than 450 citations. Among 100 identified
institutions, the University of Washington and Private Practice, Cetraro, Italy appeared
most often (TA=6), followed by New York University (TA=5) and the University of
Maryland, USA, and the University of Melbourne, Australia (TA=4). New York University,
University of Florence, and Private Practice, Cetraro, Italy were the most frequently
mentioned institutions (16, 12, and 11, respectively). Corresponding authors were
associated with 63 different institutions. The most frequently stated correspondents
were Private Practice, Cetraro, Italy (AC=6) and the University of Washington (AC=5).
Most of the reports were produced by individuals aligned with a single institution, while
38% of the case reports were the result of cooperation between institutions. Private
Practice, Cetraro, Italy (TA=6) and the University of Washington, USA (TA=6) were
detected as highly collaborative institutions, with 6 and 5 links, respectively. The entire

collaboration network among institutions can be explored through Figure S2.



Authors of the most cited case reports and case series originated from 23
countries, including 10 European, 7 Asian, 4 American, 1 Oceanian and 1 transcontinental
country (Turkey). The contribution of each country within the distribution of the top 100
most-cited case reports and case series is shown in Figure 5 (5a - based on the frequency
of occurrence of a country, 5b - based on the total number of reports, and 5c - based on a
country of the corresponding authors). Table 5 provides an overview of the contributing
countries ranked by the total number of most-cited case reports and case series. The most
frequently stated were countries from Europe and North America (n=101, respectively),
followed by countries from Asia (n=69) and South America (n=29). Based on the total
number of top 100 most-cited case reports and case series, half (52%) originated from
the USA and Italy. Corresponding authors, affiliated with 20 different countries, in half of
the analysed case reports (51%) also came from these two countries. Table 5 presents
the number of single (SCP) or multi-country case reports and case series (MCP),
indicating the number of case reports in which atleast one co-author was from a different
country to the corresponding author. The majority of most-cited case reports were single-
country documents (80%) originating from 17 countries, while the 20 most-cited case
reports were the result of international collaboration, illustrated in Figure 6. The country
whose case reports received the largest total number of citations was the USA
(TCw=3559), while South Korea was the most prominent country in terms of the average
number of citations per document (mTCy=135.7). The social network presented on a

macro-level using the links among countries is given in Figure S3.

Journal of publication
The most influential case reports were published in five journals. More than half

(59%) were published in the Journal of Endodontics, while 21, 15, 4, and 1 appeared in



the International Endodontic Journal, Dental Traumatology, Oral Surgery Oral Medicine

Oral Pathology and Oral Radiology, and the Australian Endodontic Journal.

Table 6 describes information on the IF of each journal based on the current
release of JCRs (JCR® I1F2019), Journal IF 2019 Quartile in WoS subject category
Dentistry, Oral Surgery and Medicine (QC), the total number of published case reports
(TA), the total number of received citations (TCw), the average number of citations per
article (mTCa), publication year start and whether term ‘case’ was used in the title. All the
most-cited case reports were indexed on the JCR and had IFs. Articles published in the
Journal of Endodontics and the International Endodontic Journal were case reports and
case series with the highest total number of citations. The highest number of average
citations per paper was noted from case reports published in the Journal of Endodontics
(mTCa=83.5) and Dental Traumatology (mTCa=81.1). All top-cited case reports were
published injournals listed in JCR lists, mostly in the first (80%) JIF Quartile in the subject

category.

Since the title should contain the term ‘case report(s)’ so that readers are
immediately aware of the nature of the paper, only 52.4% and 50% of the case reports
published in the International Endodontic Journal and Oral Surgery, Oral Medicine, Oral
Pathology, and Oral Radiology had this term in the title. The terms ‘case report(s)’ or ‘case
series’ were not included in the title of 57 articles (41% of case reports and 58% of case

series included these terms in the title).

Research topics



The majority of the top 100 most-cited case reports and case series dealt with
topics related to regeneration (TA=26), tooth anomalies (TA=19), and mineral trioxide
aggregate (TA=9), followed by canal irrigation (TA=8) and endodontic microbiology
(TA=5). According to the citations received, these research topics also proved to be the

most influential (Table 7).

In the most-cited case reports and case series, 31% did not have author keywords.
In total, 194 author keywords and 336 Keywords Plus were identified. The most
frequently used author keywords were revascularization (n=12), mineral trioxide
aggregate (10), open apex (n=9), apical periodontitis (n=8), endodontic treatment (n=6),
immature permanent tooth (n=6), regenerative endodontics (n=6), apexification (n=5),
and immature teeth (n=5). An overview of the author keywords revealing the research
topics of the top 100 most-cited case reports and the frequency of their occurrence is
shown in Figure S4. However, after normalization of identified author keywords and
usage of Keywords Plus for case reports without author keywords, Figure 7 shows the
growing popularity of issues related to regenerative endodontics, apical periodontitis

and immature permanent teeth.

References

The top 100 most-cited case reports and case series contained 1835 literature
references, published between 1844 and 2016. Figure 8 represents a chronological
network map of the most relevant direct citations resulting from the collection of the top
100 most-cited case reports and case series. The largest citation networks were observed

in the field of regeneration (red) and mineral trioxide aggregate (blue), followed by tooth



anomalies (purple) and digital imaging (orange), as well as endodontic microbiology

(green) and irrigation (pink).

The relationship amongst countries, corresponding authors, journals, and

research topics of the 20 most cited case reports and case series are depicted in Figure 9.

Discussion

The current bibliographic study aimed to identify and analyse the top 100 most-
cited case reports and case series in Endodontic journals in an attempt to provide an
historical overview of the development of clinical cases over time, define interesting
trends and potentially provide hints on how the future of clinical practice in Endodontics
will evolve. The sample size of the top 100 most-cited reports, reflects the methodology
adopted in previous bibliometric studies in Endodontics (Adnan & Ullah 2018, Ahmad et
al. 2019¢) and various other disciplines within Dentistry (Gondivkar et al. 2018,
Garcovich et al. 2020, Praveen et al. 2020). Generally, the sample size in bibliometric
studies is determined based on traditional recommendations, without considering a

precise scientific or statistical justification (Garcovich et al. 2020).

A manuscript receiving more than 400 citations is considered as a “classic”,
however, receiving more than 100 citations has also been considered a classic in smaller
specialties with limited numbers of authors, academic centres and journals (Brandt et al.
2019, Ahmad et al. 2019c). A manuscript that becomes a “classic” is an acknowledgement
that the clinical and scientific communities have recognised it as having made a
substantial contribution to the specialty (Ahmad et al. 2019c). In general, the number of

citations received by an individual article reflects its impact. However, the number of



citations depends on many factors, which can be classified as "paper-related factors"
(including quality of paper; novelty, popularity, and interest of subject; characteristics of
fields/subfields of a discipline and study subject/topics; methodology; document type;
study design; length of paper; the age of paper; early citation and speed of citation;
accessibility and visibility of papers; etc.), "journal-related factors" (such as journal
impact factor and prestige; the language of a journal; scope and coverage of journal; and
form of publication and presentation), or "author(s) related factors" (number of authors
and co-authorship; author’s reputation and previous citations; author’s academic rank;
author’s self-citation; international and national collaboration of authors; gender, age and
race of authors; author’s productivity; etc.) (Tahamtan et al. 2016). The most-cited case
report in this analysis (Banchs & Trope 2004), described the revascularization of an
immature permanent tooth with apical periodontitis. The report was also the most-cited
among the top 100-most-cited articles in the field of regenerative endodontics (Adnan &
Ullah 2018), however, that study included in vitro studies, reviews, case report/case

series, animal studies, cohort studies and longitudinal studies.

The citation count depends on many factors besides scientific merit per se
(Garfield 1955), including the field of research or clinical specialty. The case reports and
case series in Endodontics included in this analysis were associated with relatively large
numbers of citations when compared to Paediatric Dentistry (Perazzo et al. 2019), but
lower than Orthodontics (Tarazona et al. 2018), Dental Public Health (Mattos etal. 2021),
and Oral Medicine and Pathology (Martelli et al. 2021), though there were several
differences in the methodologies between these studies. Variations in citation counts are
mostly attributable to the number of researchers and journals publishing articles related

to the specific discipline (Tarazona et al. 2018, Perazzo et al. 2019). Bibliometric studies



within Endodontology assessing specific fields, other study types, or specific decades,
have reported comparable counts (Adnan & Ullah 2018, Ahmad et al. 2019c, Ordinola-
Zapata et al. 2020). In general, citations counts reflect the academic and clinical
communities have recognised and valued the report and are considered indicative of
potential clinical translation of the topic in question (Ahmad et al. 2019c, Perazzo et al.

2019); they may also reflect areas for future research.

Several case reports and case series evaluated in this study proved to be beneficial
to the development of clinical practice and significantly contributed to the translation of
scientific knowledge into clinical studies that also has been reported in previous
narrative reviews (Diogenes et al. 2013, 2014). For example, one of the most-cited case
reports (TCW=330) was also one of the most-cited reports in clinical studies (TCC=7),
according to iCite data (Iwaya et al. 2001). It was the first reported case in the field of
regenerative endodontics demonstrating that appreciable root development can be
achieved without canal instrumentation and with the use of an antibiotic paste composed
of ciprofloxacin and metronidazole, that ultimately resulted in a positive response to pulp
testing. The most-cited case report (TCW=453) was another report with great
translational potential (TCC=8), also describing continued root development and a
positive response to pulp testing, which became widely accepted and the most commonly
used regenerative endodontic procedure (Banchs & Trope 2004). Many of the 100 most-
cited case reports and case series in the field of regenerative endodontics have been
recognized as clinical observations with considerable translational potential (Jung et al.
2008, Reynolds et al. 2009, Kim et al. 2010, Petrino et al. 2010, Nosrat et al. 2011). Even
though most of these cases have their shortcomings, such as lack of the use of a

standardized treatment protocol and variations amongst the published cases, they have



addressed a previously unanswered clinical problem, that is the treatment of immature
teeth diagnosed with pulpal necrosis and reported clinical outcomes including continued
root development, representing a knowledge successfully translated into clinical studies

(Diogenes et al. 2013).

In the current study, “regeneration” was the most common topic covered in case
reports and case series. Regenerative endodontics includes biologically-based
procedures, which aim to regenerate the pulp-dentine complex and improve the quality
of life of patients (Diogenes et al. 2013, Yang et al. 2016). Regenerative endodontics is one
of the most recent and rapidly growing fields within Endodontology and one not often
taught in undergraduate programmes. On average, the annual increase in publications on
this topic was around 40% between 2007 and 2017 (Shamszadeh et al. 2019). In fact,
Yilmaz et al. (2019) concluded that “regenerative endodontics” and “endodontic
microbiology” were the most common subspecialties among the top 103 most- cited
publications in Endodontics. Similarly, Ordinola-Zapata et al. (2019) reported that
“endodontic regeneration” was the most common term used and cited in journals
published in the International Endodontic Journal and Journal of Endodontics between
2010 and 2019. Interestingly three bibliometric analyses have been conducted on the
topic of “endodontic regeneration” (Adnan & Ullah 2018, Shamszadeh et al. 2019,
Krishnan et al. 2020). Adnan & Ullah (2018) reported that the largest number of articles
in the top 100 most-cited articles in regenerative endodontics were in vitro studies,
followed by reviews and case reports, whereas Krishnan et al. (2020) reported that
Indian authors had published the greatest number of case reports and case series

followed by reviews.



The majority of the top 100 most-cited case reports and case series were
published in the International Endodontic Journal and Journal of Endodontics, which aligns
with the report of Yilmaz et al. (2019) who concluded that the same journals published
the majority of the top 103 most-cited articles in the field of Endodontics. Ahmad et al.
(2019c) also reported that the International Endodontic Journal and Journal of
Endodontics published the majority of the top 100 most-cited randomized controlled
trials, systematic reviews and meta-analyses published in Endodontic journals, whilst
Adnan & Ullah (2018) reported they had published the majority (73%) of articles among
the top-100 most-cited articles in regenerative endodontics. Clearly, the International
Endodontic Journal and Journal of Endodontics are recognised as the most important and
influential journals in Endodontology and according to bibliometric law, very productive
journals account for a considerable percentage of all articles in a particular specialty
(Yilmaz et al. 2019) and are then commonly cited by subsequent articles (Brookes 1969).
The predominance of core journals in citation analysis has been highlighted in a seminal
study (Garfield 1955) and the impact factor of the journal has been widely investigated
as a factor affecting the number of citations (Callaham et al. 2002; Chung 2007; Hunt et
al. 2010; Peng & Zhu 2012; Royle et al. 2013; Van Der Pol et al. 2015; van Leeuwen &
Moed 2005; Vanclay 2013; Weale et al. 2004; Winker 2011). Although many studies
prove a positive correlation between the journal's impact factor and the frequency of
citations, there are investigations (Roldan-Valadez & Rios 2015; Willis et al. 2011)
showing that the impact factor is not a predictor for total cites. Besides, it can be said that
topics of more extensive interest may receive more citations, even though they may

appear in journals with a lesser impact factor.



The importance and role of the year of publication in bibliometrics needs further
understanding. The year of publication of the top 100 most-cited case reports and series
in Endodontics ranged from 1977 (Hovland & Block) and 2016 (Krastl et al. 2016), with
25 published before the year 2000 and 26 after 2009. A previous comparable analysis
which included randomised controlled trials, systematic reviews and meta-analysis in
endodontic journals suggested that the year of publication had no obvious impact on
citation counts and most of the selected papers were published in the same time frame
(Ahmad et al. 2019c). The number of citations per article can be influenced by factors
such as how long they have been available, which obviously depends on their date of
publication (Perazzo et al. 2019), however, new research areas have been associated with
higher citation counts for more recently-published papers (Mattos et al. 2021). One such
example in Endodontics is regenerative endodontic, which has seen an exponential
growth in the number of publications (Shamszadeh et al. 2019), a trend that was
confirmed in the present study. Changes in citation patterns are expected over time
(Mattos et al. 2021). Plausible explanations why an article with an earlier date of
publication may receive a low number of citations are that the concepts originally
illustrated are considered assumed knowledge, that is, they no longer require further
analysis and therefore do not result in additional supporting literature (Garfield 1989),
the desire of authors to include more recent material in their papers (Perazzo et al. 2019)
and, particularly in clinical endodontics, that the historical concepts illustrated may not
be considered relevant. At the same time, recently published articles will require time to

attract the number of citations to become ‘citation classics’ (Ahmad et al. 2019c).

Contributing authors and institutions of the included reports encompassed

various settings and locations. The affiliation of the researcher with the highest number



of articles (n=7) and corresponding author role (n=6), D Ricucci, was Private Practice,
Cetraro. Italy. It should be noted that this investigator has a particular set-up allowing
access to a histopathology laboratory. Conversely, other high-ranking authors in respect
of total number of articles and/or citations, such as LM Lin, JL. Gibbs and M Trope listed
an academic institution as their affiliation, which were New York University and
University of Pennsylvania, respectively. Overall, the University of Washington and

Private Practice, Cetraro contributed with the largest number of articles each (n=6).

The number of authors for case reports and case series appears to be lower than
that of other types of manuscripts, with the average author per report being 2.6 whereas
seven publications had a single author. The total number of authors in the present study
(n=260) was less than that of randomised controlled trials, systematic reviews and meta-
analyses in Endodontics (n=373) (Ahmad et al. 2019c). This can be explained by the
subject matter, as case reports and series do not necessarily require a multidisciplinary
group, funding, or access to a laboratory, and often encompass “thought provoking

unique cases” that can be encountered in the primary care setting (Adhan & Ullah 2018).

Authors from the United States and Italy contributed more than half of the
component studies. This is in agreement with a previous bibliometric review which
highlighted the United States as the most prolific country when the number of citations
and institutions involved in publications in the International Endodontic Journal and
Journal of Endodontics was assessed (Ordinola-Zapata et al. 2019). Therefore, the present
findings can be explained by the size and numbers of academic and clinical institutions in

the United States (Ahmad et al. 2019c).



Fifty percent of the reports published in the International Endodontic Journal and
Oral Surgery, Oral Medicine, Oral Pathology, and Oral Radiology used the terms “case
report(s) or ‘case series’ in the title. It is reccommended that the term “case report” should
be mentioned in the title because readers can easily identify the nature of the article and
which also allows them being indexed in search databases. In the Medical Subject
Headings (MeSH) of the National Library of Medicine (NLM), the word ‘case report’ is
included for indexing (Riley et al. 2017, Nagendrababu et al. 2020b). This is one of the
items in both the CARE and PRICE 2020 checklists, which authors should consider while

drafting case reports (Riley et al. 2017, Nagendrababu et al. 2020a).

Analysis of keywords by authors and KeyWords Plus from the top 100 most-cited
case reports and series confirms that regeneration was the most common topic, as
“regeneration” and “revascularization”, are the most frequently used keywords in
regenerative endodontics (Adnan & Ullah 2018) and had an upwards trend in regards to
their annual occurrence. Conversely, mineral trioxide aggregate had an obvious
downwards trend, probably because the attention has shifted towards novel materials.
Again, this in agreement with a previous bibliometric study assessing other types of
reports in the two leading endodontic journals (Ordinola-Zapata et al. 2019). Keywords
facilitate searches of the literature in databases and give visibility to publications and will
depend on the type of study in question (Ahmad et al. 2019c). KeyWords Plus are
generated using an algorithm by Clarivate Analytics based on recurring words or phrases
appearing in the titles included in the reference list of the indexed article (Garfield 1990).
KeyWords Plus are considered of particular value in the absence of author keywords
(Garfield 1990), which occurred with several milestone studies in Endodontology

(Ahmad et al. 2019c). Furthermore, keywords proposed by the authors, following



guidelines from the journal and subject to peer-review, are often terms found in the title
of the article therefore they do not offer further information about the themes discussed
within them (Garfield 1990). Further discussion on the role of references is not possible
due to the absence of comparable analysis in Endodontology. The use of KeyWords Plus
for the analysis of themes lists in bibliometric analyses should be considered in future

studies.

The study interrogated four sources (WoS, Scopus, GS and PubMed) to identify the
number of citations received by each report, which is a strength of the review. Searching
four sources results in a far more complete picture of the citations received because the
number varies from source to source (Bakkalbasi et al. 2006). Since there was a
significant correlation between the citations from the four sources, the number of

citations from WoS was used.

The current study has several limitations: i) only case reports and case series
published in English were included, ii) case reports and case series published in non-
endodontic journals were excluded, iii) the content and conclusion of the individual case
reports and case series have not been discussed as they are beyond the scope of the
current study. Future studies could analyse the influence of various forms of self-citation
such as direct, co-author, collaborative, and coercive induced. The practice of using
inappropriate self-citations might result in highly misleading data and distort the

scientific evidence (Ioannidis 2015).

Conclusion



This bibliometric study provides an overview of the progress, trends, and current
directions for clinical practice in the field of Endodontics. The top 100 most-cited case
reports and case series published in Endodontic journals were associated with relatively
large numbers of citations when compared to other fields of dentistry. The most common
topic covered in case reports and case series included in this analysis was regenerative
endodontics, one of the most recent and rapidly growing fields within Endodontology.
The most cited case report described a regenerative endodontic procedure, while many
of the 100 most-cited case reports and case series in the field of regenerative endodontics
have been recognized as clinical observations with considerable translational potential
and proved to be beneficial to the development of clinical practice. The age of publication
had no obvious impact on citation counts, while new research areas, such as regenerative
endodontics, have been associated with higher citation counts for more recently-

published papers.
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Table 2. The authors with the most contributions in the top 100 most-cited case reports and
case series

Authors TA AF DF SA MA FA CA
RICUCCI D 7 1.88 0.29 0 7 2 6
LIN LM 5 0.99 0.2 0 5 1 2
GIBBS JL 4 0.79 0 0 4 0 0
TORABINEJAD M 3 1.5 0.67 0 3 2 3
COHENCAN 3 1.08 0.67 0 3 2 3
DE MOOR RIJG 3 1.67 0.5 1 2 1 3
HULSMANN M 3 1.08 0.67 0 3 2 2
GIULIANIV 3 0.78 0.33 0 3 1 2
TROPE M 3 1.5 0 0 3 0 2
NOSRAT A 3 0.87 1 0 3 3 1
PACE R 3 0.78 0.67 0 3 2 1
SJOGREN U 3 0.75 0.33 0 3 1 1
SHIMIZU E 3 0.54 0.67 0 3 2 0
SIQUEIRA JF 3 1.08 0 0 3 0 0
PAGAVINO G 3 0.78 0 0 3 0 0
SUNDQVIST G 3 0.75 0 0 3 0 0
LOGHIN S 3 0.73 0 0 3 0 0
MARTINEZ-BERNA A 2 1 1 0 2 2 2
NAIR PNR 2 0.5 1 0 2 2 2
KOTTOOR J 2 0.58 1 0 2 2 2
PATEL S 2 15 1 1 1 1 2
TANOMARU-FILHO

M 2 0.58 0 0 2 0 2
MESSER HH 2 0.83 0 0 2 0 1
PARASHOS P 2 0.83 0 0 2 0 1
CALBERSON FL 2 0.67 0.5 0 2 1 0
JUNG IY 2 0.53 0.5 0 2 1 0
DEROOSE CAJG 2 0.67 0 0 2 0 0
HUANG GTJ 2 0.64 0 0 2 0 0



BACCETTIT 2 0.45 0 0 2 0 0
VELMURUGAN N 2 0.58 0 0 2 0 0

TA - the total number of articles; AF - adjusted frequency that reflects multiple-authored
articles; DF - Dominance Factor; SA - the total number of single-authored articles; MA - the
total number of multi-authored articles of an author; FA - the number of multi-authored
publications of an author as the first author; CA - the total number of articles of an author as
the corresponding author

Table 3. The top 20 most-cited authors

Author TCw TA PY start LC
TROPE M 577 3 1997 27
RICUCCI D 567 7 2008 10
LIN LM 478 5 2012 9
BANCHS F 453 1 2004 22
GIBBS JL 395 4 2013 6
JUNG IY 362 2 2008 20
IKAWA M 330 1 2001 18
IWAYA S 330 1 2001 18
KUBOTA M 330 1 2001 18
HULSMANN M 311 3 1997 2
TORABINEJAD M 309 3 1996 15
COHENCAN 292 3 2007 9
HUANG GTJ 278 2 2006 14
NOSRAT A 277 3 2011 8
SJOGREN U 254 3 1988 4
SUNDQVIST G 254 3 1988 4
SHIMIZU E 237 3 2012 5
GIULIANI V 227 3 2002 5
PACER 227 3 2002 5
PAGAVINO G 227 3 2002 5

TCw - the total number of WoS citations; TA - the total number of articles; LC - the total
number of local citations



Table 4. Contributing institutions to the top 100 most-cited case reports and case series

Institution Country TA TCw Freq CA
NY Univ USA 5 478 16 2
Univ Florence Italy 3 227 12 3
Private Practice Cetraro Italy 6 477 11 6
Meenakshi Ammal Dent Coll India 3 164 10 3
Univ Washington USA 6 654 9 5
Univ Gottingen Germany 3 311 9 3
Univ Maryland USA 4 394 8 3
Univ Complutense Madrid Spain 3 164 8 3
Yonsei Univ South Korea 2 362 7 2
Univ Melbourne Australia 4 333 7 3
Univ Umea Sweden 3 254 7 1
Univ Minnesota USA 2 231 7 2
Univ Ghent Belgium 3 224 7 3
Hacettepe Univ Turkey 2 159 7 2
Osaka Univ Japan 3 157 7 3
Univ Penn USA 3 191 6 2
Aichi Gakuin Univ Japan 1 67 6 1
Loma Linda Univ USA 3 309 5 3
Univ Séo Paulo Brazil 3 139 5 2
Fujian Med Univ China 1 51 5 1
Queen Alexandra Hosp UK 1 47 5 1
Baylor Coll Dent USA 1 42 5 1
Univ Estacio Sa Brazil 3 172 4 0
Univ Halle Wittenberg Germany 1 115 4 1
Ben-Gurion Univ Negev Israel 1 74 4 1
Sao Paulo State Univ Brazil 1 72 4 1
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Oregon HIth Sci Univ
Karadeniz Tech Univ
Cumhuriyet Univ
Tohoku Welf Pens Hosp
Tohoku Univ

Iwate Med Univ

Univ Texas Hlth Sci Ctr San Antonio

Elite Dent Clin Taipei
Rafsanjan Univ Med Sci

Natl Univ Cordoba

Univ Santo Tomas

Univ Tehran Med Sci

Private practice Rome

Private Practice Rio de Janeiro
Indiana Univ

Univ Giessen

Private practice Richmond
Univ Wurzburg

Univ Turku

Univ Hospital Copenhagen
Private clinic Copenhagen
Veterans General Hospital-Taipei
Pacific Endodont Res Fdn
Lawrence Berkeley Natl Lab
USC Sch Dent

Private practice San Antonio
Allegheny Singer Res Inst
Allegheny Gen Hosp
Universidad De Valencia
Univ Queensland

Dublin Dent Hosp

Sch Dent Belfast

Fac Medicine Geneve

Albert Einstein Medical Center
Masake Dent Clin
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Japan
Japan
Japan
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Lin Kou Chang Gung Mem Hosp China 1 45 1 0
Pontificia Univ Catolica Parana Brazil 1 44 1 0
Chiang Mai Univ Thailand 1 42 1 1
Humboldt Univ Germany 1 42 1 0

TA - the total number of articles; TCw - the total number of WoS citations; CA - the total
number of articles of an institution as the corresponding institution

Table 5. Contributing countries ranked by the total number of the case reports and case series
in the top 100 most-cited

Country Freq TA CA SCP MCP TCw mTCa
USA 101 39 34 28 6 3559 93.7
ITALY 32 13 12 6 7 1001 77
BRAZIL 27 9 5 5 4 533 59.2
GERMANY 16 7 5 4 3 606 86.6
JAPAN 19 5 5 5 0 554 110.8
AUSTRALIA 8 5} 4 4 1 382 76.4
SWITZERLAND 12 5 4 1 4 376 75.2
CHINA 12 4 3 3 2 386 96.5
TURKEY 15 4 4 4 0 246 61.5
SPAIN 4 4 4 0 216 54
UK 4 3 3 1 202 50.5
SWEDEN 10 4 2 1 3 323 80.75
INDIA 12 4 4 4 0 228 57
SOUTH KOREA 11 3 3 2 1 407 135.7
BELGIUM 7 3 3 3 0 224 74.7
ISRAEL 10 3 2 2 1 179 59.7
IRAN 4 2 1 0 2 233 116.5
DENMARK 4 1 1 1 0 57 57
IRELAND 1 1 1 0 1 47 47
THAILAND 1 1 1 0 1 42 42
ARGENTINA 1 1 0 0 1 129 129
COLOMBIA 1 1 0 0 1 112 112
FINLAND 1 1 0 0 1 63 63

TA - the total number of articles; CA - the total number of articles of a country as the
corresponding; SCP - the total number of single-country articles; MCP - the total number of



multi-country articles; TCw - the total number of WoS citations; mTCa - the average number
of citations per article

Table 6. Overall characteristics of journals and analysed case reports and case series

Case in

JCR® PY_star Title
Source IF2019 QC TA TCw mTCa t (%)
Journal of Endodontics 3.118 Q1 59 4926 83.5 1977 26 (44.1)
International Endodontic
Journal 3.801 Q1 21 1514 72.1 1988 11 (52.4)
Dental Traumatology 1.53 Q3 15 1217 81.1 1988 4 (26.7)
Oral Surgery Oral
Medicine Oral Pathology
Oral Radiology 1.601 Q3 4 294 735 1996 2 (50)
Australian Endodontic
Journal 1.12 Q4 1 46 46 2000 0 (0)

QC - Journal Impact Factor Quartile in Dentistry, Oral Surgery and Medicine Category; TA -
the total number of articles; TCw - the total number of WoS citations; mTCa - the average
number of citations per article; PY_start - year when the first case report was published in a
journal

Table 7. The research topics in the top 100 most-cited case reports and case series

Source Title
Dent Australian
JEndod IntEndodJ Traumatol 0000 Endod J Total

Topic TCw TA TCw TA TCw TA TCw TA TCw TA TCw TA
Regeneration 2523 21 308 4 330 1 3161 26
Tooth anomalies 634 12 287 5 56 1 54 1 1031 19
Mineral trioxide aggregate

(MTA) 480 6 130 2 249 3 74 1 933 12
Irrigation 280 5 255 2 42 1 577 8

Digital imaging 120 2 155 3 93 1 368 6



Tooth discoloration 171 1 151 1 322 2
Tooth resorption 223 3 47 1 270 4
Endodontic microbiology 203 4 63 1 266 5
Persistent periapical

radiolucent lesion 64 1 72 1 119 1 255 3
Decoronation 120 2 120 2
Lasers in endodontic therapy 117 2 117 2
Root fracture 57 1 45 1 102 2
Phantom tooth pain (PTP) 75 1 75 1
Guided endodontology 66 1 66 1
immediate fragment

reattachment 52 1 52 1
Adhesive system 51 1 51 1
Removal of endodontic

instruments 49 1 49 1
Nerve decompression 47 1 47 1
Bisphosphonate-associated

osteonecrosis of the jaws 47 1 47 1
Pulpitis 46 1 46 1
Sinus tract 42 1 42 1
Total 4926 59 1514 21 1217 15 294 4 46 1 7997 100

TCw - the total number of WoS citations; TA - the total number of articles



Figure 1. Distribution of citations retrieved from selected sources
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Figure 2. The distribution of the number of citations received per year and correlation

between citation counts from selected sources
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Figure 3. Number of case reports and case series by year of publication
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Figure 4. The production and citations over time of the top 20 authors
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Figure 5. The contribution of each country within the distribution of top-cited case
reports and case series (5a - based on the frequency of occurrence of a country, 5b - based

on the total number of reports, and 5c - based on a country of the corresponding authors)
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Figure 7. Dynamics of authors’ keywords and Keywords Plus from the top-cited case reports and case series
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Figure 8. Chronological network map of the most relevant direct citations of the top-cited case reports and case series
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Figure 9. Sankey plot showing the relationship amongst countries, authors, journals, and research topics of the top 20 most cited case

reports and case series
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