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ABSTRACT: This study was conducted to analyze 

the bibliometric structure of the literature regarding 

the use of radiographic imaging methods in Forensic 

Odontology. Data were obtained from the Web of 

Science Core Collection database. Annual Scientific 

Production, Most Cited Documents, Trending 

Topics, Thematic Map, and Thematic Evolution 

analyses were performed. The findings 

demonstrated that scientific production in the field 

has increased, particularly in recent years. Research 

trends in the related field have evolved from 

classical identification methods toward cone-beam 

computed tomography, artificial intelligence, and 

deep learning–based applications in parallel with 

technological advancements and increasing digital 

transformation. 
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I. INTRODUCTION 

Forensic Odontology is a branch of 

dentistry that deals with legal issues [1]. This field 

analyzes the data obtained from the examination of 

the dentomaxillofacial region using scientific 

methods and presents the findings to the relevant 

legal authorities [2]. Basically, it aims to establish 

personal identification by comparing antemortem 

and postmortem records [3]. Dentistry has several 

advantages for identification purposes. First of all, 

the dentomaxillary structure of each individual is 

unique and provides information about the person’s 

genetic characteristics, social life, and age [4]. Teeth 

are relatively more resistant to chemical, physical, 

and mechanical forces compared to other body 

structures. In addition, dental restorative and 

prosthetic materials vary from person to person and 

may be useful for identification purposes [3, 4]. 

Although there are many methods used for 

identification in dentistry, one of the most 

advantageous approaches is radiographic evaluation 

[5]. Various identifying parameters can be evaluated 

using radiographic records. These include crown–

root morphologies, dental pathologies, dental 

anomalies, structural characteristics of the 

periodontium, dental restorations, and anatomical 

structures in the dentomaxillofacial region [6, 7]. 

Forensic Odontology is an expanding field, and 

various radiographic techniques are used in this area 

[8].  

The literature in this field is expanding, 

making it increasingly difficult to evaluate the 

evolution and main research themes of the related 

area. Therefore, it is necessary to examine the 

development of the literature, research trends, 

thematic changes, and conceptual structure. 

Bibliometric analysis is a highly useful method for 

performing these evaluations. In this way, Annual 

Scientific Production, Most Cited Documents, 

Trending Topics, and Thematic Evolution Analysis 

can be investigated [9-11]. Although several 

bibliometric studies related to Forensic Odontology 

have been reported, information regarding 

bibliometric analyses focusing on forensic 

odontology and radiographic techniques remains 

limited in the literature [12-14].  

Therefore, the aim of this study is to 

investigate radiographic evaluation methods in 

Forensic Odontology. In the present study, Annual 

Scientific Production, Most Cited Documents, 

Trending Topics, Thematic Map, and Thematic 

Evolution Analysis were evaluated to examine the 

current structure of the literature, research trends, 

and the thematic evolution of the field over time.  

 

II. MATERIALS AND METHODS  
 

This study was designed as a bibliometric 

analysis evaluating dental radiographic techniques 

in terms of Forensic Odontology. The aim of this 

study was to perform descriptive, thematic, trend, 

and conceptual structure analyses of the literature 

related to dental radiography in the field of forensic 

odontology. Since no human or animal subjects 

were involved in the present study, ethical approval 

was not required. 
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For data collection, the Web of Science 

Core Collection (WoSCC) database was searched 

using the following query: (("forensic odontology" 

OR "forensic dentistry") AND (radiology OR 

radiography OR imaging)). Articles indexed 

between 1995 and 2025 were evaluated. Editorial 

letters, conference proceedings, and publications not 

related to the use of dental radiology in the field of 

Forensic Odontology were excluded in order to 

increase the homogeneity of the dataset. 

Bibliometric analyses related to the present 

topic were performed using the bibliometrix 

package (version 5.3.0) through R (version 4.6.0), 

RStudio, and Biblioshiny. Within the scope of 

descriptive bibliometric analyses, Annual Scientific 

Production and Most Cited Documents were 

examined. Trending Topics were evaluated as part 

of the trend analyses. In addition, Thematic Map 

analysis and Thematic Evolution Analysis were 

performed within the scope of thematic analyses. 

Network-based clustering approaches were 

used to investigate the conceptual structure and 

dominant themes related to the present topic. In this 

context, research trends and thematic changes in the 

literature were evaluated through Authors’ 

Keywords. In the generated networks, edge 

thickness represented co-occurrence strength, colors 

indicated different thematic clusters, and node size 

reflected keyword frequency. Within the scope of 

thematic analysis, basic themes, motor themes, 

niche themes, and emerging/declining themes were 

examined. 

 

III. RESULTS  
Considering the exclusion criteria, a total of 362 

publications were identified. Evaluation of Annual 

Scientific Production revealed fluctuations between 

1995 and 2005, with a relatively lower number of 

scientific publications in this field compared to 

subsequent years. Between 2006 and 2025, a 

generally higher level of scientific production 

related to the topic was observed, and the rate of 

increase became more pronounced after 2018. Due 

to this continuously increasing trend, the highest 

Annual Scientific Production was observed in 2025 

(Figure 1). 

Figure 1. Annual Scientific Production related to forensic 

dental radiology between 1995 and 2025. 
 

Evaluation of the Most Cited Documents 

revealed that the most highly cited scientific 

publication was the study by Cameriere et al. [15] 

with 135 citations, followed respectively by the 

studies of Yang et al. [16] with 133 citations and 

Marroquin et al. [17] with 90 citations. 

Trending Topics analysis demonstrated that 

the dominant terms in the early period of the field 

were “dental radiography,” “bite mark,” “dental 

identification,” and “forensic science.” In the middle 

period, the terms “forensic odontology,” 

“identification,” “human identification,” “age 

estimation,” and “tomography” became prominent. 

In recent years, “cone-beam computed 

tomography,” “CBCT,” “panoramic radiography,” 

“dental age estimation,” “deep learning,” and 

“artificial intelligence” have emerged as the 

dominant topics (Figure 2). 

 

Figure 2. Trending Topics in the Literature of Forensic 

Odontology and Dental Radiology. 

 

Evaluation of the Thematic Map analysis 

revealed that the terms “forensic odontology” and 

“identification” were located within the motor 

themes, whereas “third molar” and “age estimation” 

were identified as basic themes. In addition, “age 

determination” and “dental pulp” were categorized 

as niche themes, while “human identification” and 

“tomography” were positioned within the 

emerging/declining themes area. 
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Figure 3. Thematic Map Analysis of the Literature 

Related to Forensic Odontology and Dental Radiology. 

 

Evaluation of the thematic evolution 

analysis of the related field demonstrated that the 

terms “forensic odontology” and “dental 

identification” were predominant until 2008, 

whereas “bite mark” and “age determination” 

became prominent between 2008 and 2017. Finally, 

after 2017, terms such as “deep learning,” 

“tomography,” and “forensic sciences” emerged as 

the leading themes (Figure 4). 

 

 
Figure 4. Thematic Evolution Analysis of the Literature 

Related to Forensic Odontology and Dental Radiology. 

 

IV. DISCUSSION 

In this study, the bibliometric structure of the 

literature regarding the impact of radiology in 

Forensic Odontology was evaluated. Examination of 

the Annual Scientific Production graph 

demonstrated that scientific production in the related 

research field remained relatively stable until 2005, 

whereas after 2005 it generally showed an 

increasing trend despite some fluctuations. This 

increase became even more pronounced after 2018. 

These findings indicate that the related field has 

attracted progressively greater attention in the 

literature. The marked increase in scientific 

publications in recent years may be associated with 

advancements in imaging technologies and the 

growing digitalization of the field [18-20]. 

Evaluation of the Most Cited Documents 

analysis suggests that the most highly cited studies 

in this field have significantly contributed to the 

development of the related area and that the 

methodologies and approaches used in these studies 

have gained broad acceptance within the literature. 

A common feature of these three publications is that 

all of them focused on age estimation [15-17]. This 

finding indicates that age estimation through dental 

radiographic methods is one of the most dominant 

topics in this field. 

Evaluation of the Trending Topics analysis 

demonstrated that research trends have changed 

over the years. The emphasis on the terms “dental 

radiography,” “bite mark,” “dental identification,” 

and “forensic science” during the early periods of 

the literature indicates that early studies in this field 

mainly focused on identification and classical 

forensic odontology. In the middle periods, the 

increasing interest in the terms “forensic 

odontology,” “human identification,” “age 

estimation,” and “tomography” suggests that the 

research field gradually evolved and began to focus 

on more specific topics such as age estimation and 

three-dimensional evaluation. This finding also 

indicates that the use of three-dimensional 

evaluation systems in Forensic Odontology research 

has progressively increased [21]. In recent years, the 

prominence of the terms “cone-beam computed 

tomography,” “CBCT,” “deep learning,” and 

“artificial intelligence” indicates that research trends 

have shifted toward digitalization and artificial 

intelligence-assisted analyses in parallel with 

technological advancements. The relatively low 

cost, reduced metal artifacts, and lower radiation 

exposure associated with cone-beam computed 

tomography may have contributed to its more 

frequent use in dentistry [22, 23]. In addition, the 

increasing focus on artificial intelligence and deep 

learning themes in recent years suggests that studies 

aimed at the automated analysis of dental 

radiological data may further increase in the future 

[24]. 

Evaluation of the Thematic Map analysis 

revealed that the themes “forensic odontology” and 

“identification” were located within the motor 

themes, indicating that these topics are central and 

well-developed themes in the related field. The 

placement of the “age estimation” theme within the 

basic themes suggests that research on age 
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estimation represents one of the fundamental 

research topics in the use of radiography in Forensic 

Odontology. In addition, the positioning of the 

“dental pulp” theme within the niche themes 

indicates that this topic represents a more specific 

and specialized area of research. 

Evaluation of the thematic evolution 

analysis demonstrated that the prominence of the 

themes “forensic odontology” and “dental 

identification” until 2008 reflected a primary focus 

on fundamental topics in the field. Between 2008 

and 2017, the increasing emphasis on the themes 

“bite mark” and “age determination” indicated that 

bite mark–based identification and age estimation 

gradually gained greater importance. After 2017, the 

emergence of themes such as “deep learning,” 

“tomography,” and “forensic sciences” suggests that 

the field of Forensic Odontology has progressively 

shifted toward digitalization, advanced imaging 

methods, and artificial intelligence-related 

applications. These findings demonstrate that the 

evolution of the field has been shaped in parallel 

with technological advancements. 

The limitations of the present study include 

the exclusive use of the Web of Science Core 

Collection (WoSCC) database and the use of only 

English search terms. In addition, although this 

study is useful for evaluating the structure of 

scientific production in accordance with the nature 

of bibliometric analysis, it does not provide 

information regarding the methodological quality or 

clinical effectiveness of the included studies. 

However, the use of highly standardized indexing 

parameters in the WoSCC database and the fact that 

English is the most widely used language in the 

scientific literature support the reliability of the 

present study. 

 

V. CONCLUSION 
As a result of this study, it was understood that 

the literature related to the use of radiological 

methods in Forensic Odontology has shown 

significant development over the years. The 

increase in scientific production in recent years 

indicates growing interest in the subject. While 

research in the early period mainly focused on 

fundamental topics, the field has gradually shifted 

toward more specific areas such as artificial 

intelligence and cone-beam computed tomography 

in parallel with technological advancements. 
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