© 00 N o ol A W DN P

e o e
g M W N P O

16
17
18
19
20
21
22
23

24
25
26

BIBLIOMETRIC ANALYSIS of CRANIOFACIAL DEFORMITIES in DENTOMAXILLOFACIAL
RADIOLOGY: THEMATIC TRENDS and EVOLUTION of RESEARCH AREAS
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radiology, Orthognathic surgery. contributed significantly to the scientific literature in this field.

Introduction:It is known that there are hundreds of syndromes associated with craniofacial
anomalies. These syndromes generally present with morphological manifestations that may lead
to morphological defects in the head and facial region and cause functional impairments in the
affected area(1, 2). The etiology of these disorders is generally associated with heredity (2, 3).
The manifestations caused by craniofacial anomalies are not limited to the head and facial
region, and findings may also be observed throughout the body (1, 4, 5). In addition to affecting
many organs such as the feet, hands, heart, and kidneys, these manifestations also involve
dentomaxillary structures that are within the field of dentistry(6). Therefore, a multidisciplinary
approach in addition to dental treatment is also necessary for patients with craniofacial
deformities(1, 7). Imaging modalities play an essential role in the evaluation of craniofacial
anomalies. Particularly with the introduction of three-dimensional imaging methods in dentistry,
a new era has emerged in the assessment of craniofacial deformities, leading to a substantial
increase in related studies (8, 9). However, publications in this rapidly developing field involve
numerous disciplines and syndromes(10-12).

When the literature is examined, evaluating the main research themes, the major
contributors in the field, and the thematic evolution of the research area has become challenging
in terms of oral and maxillofacial radiology, as each disease group has generally been analyzed
separately (13, 14). Bibliometric analysis provides a quantitative solution to overcome this
challenge. Through this method, phenomena such as thematic development and scientific
productivity can be quantitatively identified. Bibliometric analysis enables the evaluation of
annual scientific production, the most relevant authors and countries, major research clusters,
thematic structures, and the evolution of research topics within the field(15-17).

The aim of this study is to perform a bibliometric analysis of craniofacial anomalies in
the field of oral and maxillofacial radiology. By examining the scientific productivity, concepts,
thematic structure, and thematic development of the field, this study aims to provide a general
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overview of the development and current landscape of research related to craniofacial structures
in oral and maxillofacial radiology.

Materials and Methods: This study was designed as a bibliometric analysis covering
research on craniofacial deformities within the field of oral and maxillofacial radiology. The aim
of the study was to investigate the concepts, relationship networks, core themes, and thematic
evolution related to craniofacial deformities from the perspective of oral and maxillofacial
radiology. Due to the nature of bibliometric analysis, no human or animal subjects were included
in this study; therefore, ethical approval was not required.

To obtain the data for bibliometric analysis, the advanced search option in the Web of
Science Core Collection (WoSCC) database was used with the following search query:
(("dentofacial deformity” OR "craniofacial anomaly” OR "jaw deformity") AND ("radiology”
OR "radiography" OR "imaging" OR "cephalometric* OR CBCT)). Among the retrieved
records, editorial letters, conference proceedings, publications unrelated to oral and maxillofacial
radiology, and studies not associated with craniofacial deformities were excluded. In addition,
due to standardization problems in scientific publications before 1995, a dataset was created
using publications published between 1995 and 2025. Subsequently, bibliometric analyses were
performed using the bibliometrix package (version 5.3.0) through Biblioshiny in RStudio with R
software (version 4.6.0).

Within the scope of descriptive bibliometric indicators, annual scientific production, the
most productive authors, and the most productive countries were evaluated. In addition, citation
analyses were performed to investigate the scientific impact within the literature. Network-based
clustering approaches were used to examine the conceptual structure of the literature. By
analyzing author keywords in the dataset, a keyword co-occurrence analysis was conducted to
investigate the main research clusters in the literature. In the constructed network structure, node
size represented keyword frequency, edge thickness represented the co-occurrence strength
between keywords, and colors represented different thematic clusters. A thematic map analysis
was performed to investigate the thematic structure and major research areas within the
literature. In this analysis, motor themes, basic themes, niche themes, and emerging/declining
themes were evaluated. Furthermore, thematic evolution analysis was applied to investigate the
evolution of research topics over time.

Results: A total of 178 publications were included in this study. A marked increase in the
number of studies in this field was observed after 2012. Although fluctuations were noted over
the years, the overall trend demonstrated a continuous upward trajectory (Figure 1).
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Figure 1. Number of publications related to the imaging of craniofacial deformities by year.

Themostproductiveauthor in therelatedfieldwasChoiJongWoowith 6 publications,
followedbyMoroiAkinori, UekiKoichiro, andY oshizawaKunio, eachwith 5 publications.
ThemostproductiveinstitutionwasShanghaiJiaoTongUniversitywith a total of 19 publications.
Japan wasthecountrycontributingthemosttothisfieldwith 44 publications, followedbythe United
Stateswith 26 publications.Accordingtothecitationanalysis, thestudybyArnett et al. (18)had
thehighestnumber of globalcitations in thefield, followedbythestudyconductedbyNganand Moon
(19).

Evaluation of thekeywordco-
occurrenceanalysisrelatedtothepresenttopicdemonstratedthattheconceptualstructure of
theliteraturewasshapedarounddifferentthematicclusters. Thekeyword “orthognathicsurgery”
wasidentified as thelargestnode, occupying a
centralpositionandshowingconnectionswithnumerousotherkeywords.
Thisnodedemonstratedstrongassociationswiththekeywords “dentofacialdeformity,”
“cephalometricanalysis,” and “cephalometry.” Inaddition,
clusteringpatternsrelatedtocephalometryandtemporomandibularjointtermswereobservedwithinthe
network structure (Figure 2).
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Figure 2. Keyword co-occurrence network analysis of the included publications.
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Thematic map analysis revealed that the terms “orthognathic surgery,” “osteotomy,”
“stability,” “malocclusion,” “cephalometric analysis,” and “face” were located within the motor
themes quadrant. The terms “management,” “deformity,” and “distraction osteogenesis” were

identified within the niche themes. In addition, the terms “lip,” “palate,
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asymmetry,” “accuracy,” and “cephalometry” were positioned within the emerging or declining

themes quadrant. Furthermore, the terms “morphology” and “temporomandibular joint” were
located in the boundary region between motor and basic themes on the thematic map (Figure 3).
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Figure 3. Thematicmapanalysis of thepublications in theliterature.

Thematicevolutionanalysisdemonstratedthatthethemes of “orthognathicsurgery” and
“dentofacialdeformity” werepredominant in theearlyperiod, whereas “cephalometry,”
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“facialasymmetry,” and “computedtomography” becamemoreprominent in lateryears (Figure 4).

1995-2015 2016-2025

Figure 4. Thematic evolution analysis of the publications in the literature.

Discussion: Craniofacialanomaliesaredefined as
abnormalitiesthatarisefromerrorsoccurringduringthedevelopmentalstages of
theheadandneckregion in intrauterine life, resulting in morphologicalandfunctionaldisorders.
Since theseanomaliesaffectthemorphologyandfunctions of theheadandneckregion, theirimpact on
theteethandrelatedstructures is inevitable(1, 20, 21).

In this study, the bibliometric structure of publications related to craniofacial deformities
was evaluated from the perspective of oral and maxillofacial radiology. The bibliometric analysis
demonstrated an increasing trend in scientific production on this topic after 2012. This increase
may be associated with the widespread use of three-dimensional imaging modalities, such as
cone-beam computed tomography, in dentistry(22, 23). In particular, the ability of cone-beam
computed tomography to provide detailed information about the hard tissue components of
craniofacial structures may have contributed to the increase in studies in this field within the
literature(24).

The fact that Japan was identified as the most productive country in this field indicates
that the country has made substantial scientific contributions to the existing literature. The high
level of scientific production in developed countries such as Japan and the United States may be
associated with technological advancements in dental imaging modalities and three-dimensional
radiological techniques. (25, 26). The authors contributing most prominently to the literature
were identified as Choi Jong Woo, MoroiAkinori, Ueki Koichiro, and YoshizawaKunio. Among
these researchers, Choi Jong Woo was affiliated with an institution in South Korea, whereas the
other researchers were associated with institutions based in Japan. These findings suggest that
Asian countries possess strong scientific activity in the fields of craniofacial deformity imaging
and dentomaxillofacial radiology. Similarly, the identification of Shanghai Jiao Tong University
as the most productive institution, with its China-based affiliation, further supports the central
role of Asian countries in this research area.
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According to the citation analysis related to the present topic, the study by Arnett et
al.(18)was identified as the most globally cited publication, followed by the study conducted by
Ngan and Moon(19)The high number of global citations received by these studies indicates that
they occupy a central position in the literature and serve as fundamental reference sources in the
field. It may be suggested that these publications have contributed significantly to the evolution
of concepts related to cephalometric evaluation and orthognathic surgery.

Evaluation of the keyword co-occurrence analysis demonstrated that the term
“orthognathic surgery” occupied a central position within the network structure, indicating that it
represents a major focal point in studies related to craniofacial deformities(27). The strong
associations between this term and the keywords “dentofacial deformity,” “cephalometric
analysis,” and “cephalometry” suggest that cephalometric imaging methods and radiological
examinations play a critical role in the evaluation of craniofacial deformities. In particular, the
frequent use of cephalometric imaging techniques during orthognathic surgery planning may
explain this network structure(28, 29). In addition, the terms “cone-beam computed
tomography,” “three-dimensional,” and “computed tomography” formed distinct focal points
within the network structure, suggesting that three-dimensional imaging modalities occupy an
important position in this field. This finding may indicate that three-dimensional imaging
techniques have a significant impact on the evaluation and surgical planning of craniofacial
deformities(25).

Evaluation of the thematic map analysis demonstrated that the terms “orthognathic
surgery,” “osteotomy,” “stability,” “malocclusion,” “cephalometric analysis,” and “face” were
positioned within the motor themes quadrant, indicating that these topics possess high levels of
development and centrality within the literature. The term “distraction osteogenesis” was
identified within the niche themes, suggesting that it represents a specialized research area that
may increase in thematic importance in the future. This situation may be related to the complex
approaches required for this procedure(30). Considering the position of the terms “facial
asymmetry,” “accuracy,” and “cephalometry” on the thematic map, these terms appear to
demonstrate stronger conceptual associations with other research areas within the literature. In
particular, the prominent role of cephalometry may be explained by the applicability of various
analytical methods in orthognathic surgery, which is one of the treatment approaches used for
craniofacial deformities(28, 31). Finally, the positioning of the term “temporomandibular joint”
on the boundary between motor and basic themes indicates that it both continues to develop
within the literature and maintains an important level of centrality. The close relationship of the
temporomandibular joint with orthognathic surgery and dentofacial deformities may explain this
finding(32, 33).

99 ¢ 99 ¢ 99 ¢¢

Evaluation of the thematic evolution analysis demonstrated that the early literature was
mainly shaped around the themes of “orthognathic surgery” and “dentofacial deformity,”
whereas in later periods, “cephalometry” and “computed tomography” became more prominent.
This shift may be explained by the influence of advancements in imaging modalities on changing
research trends.
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The use of publications indexed only in the WoSCC database, the preference for
exclusively English keywords in the search strategy, and the inability of bibliometric analyses to
directly evaluate the methodological and clinical characteristics of studies despite assessing
quantitative trends in the literature represent the main limitations of the present study.
Nevertheless, the highly standardized indexing structure of the WoSCC database and the
widespread use of English as the dominant language in scientific literature support the reliability
of the current study.

Conclusion: The literature on imaging of craniofacial deformities has shown a remarkable
development, particularly in recent years. Orthognathic surgery, cephalometric analyses, and
three-dimensional imaging methods were identified as central themes within this research field.
In particular, advancements in advanced imaging techniques such as cone-beam computed
tomography may have contributed to shifts in research trends within the literature. Additionally,
Asian countries, especially Japan, were found to hold an important position in scientific
production in this field. The present study comprehensively reveals the scientific structure,
thematic development, and research trends of the literature related to the imaging of craniofacial
deformities. Future bibliometric studies conducted using different databases and multilingual
search strategies may contribute to a broader evaluation of the related literature.
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