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RADIOMICS RESEARCH IN ORAL AND MAXILLOFACIAL RADIOLOGY: A BIBLIOMETRIC 3 

ANALYSIS. 4 

 5 

Abstract: 6 

Radiomics analysis is a method that provides quantitative results by evaluating pixel-based differences in images 7 

that cannot be detected by the human eye. This study aimed to examine the scientific production, conceptual 8 

structure, and thematic evolution of radiomics-related literature in oral and maxillofacial radiology using 9 

bibliometric analysis. Data were obtained from articles indexed in the Web of Science Core Collection database 10 

between 2017 and 2025. A total of 210 publications were analyzed using bibliometrix through R, RStudio, and 11 

Biblioshiny. The findings demonstrated increasing scientific production and growing integration of radiomics with 12 

artificial intelligence-based applications. 13 
                  14 
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Introduction:The development of technology and the increase in digitalization have led to 21 

significant changes in the field of dentistry, as in many other fields. The evolution of information 22 

technology has also introduced human–machine interaction into the field of dentistry (1, 2). As a 23 

result, the terms artificial intelligence, machine learning, and deep learning have become 24 

routinely used concepts in the field of dentistry (1-3). Radiomics is a decision-support tool used 25 

to identify quantitative features from medical images through artificial intelligence-based 26 

methods (4, 5). With the development of imaging systems in the medical field, more complex 27 

images containing larger amounts of data have begun to be produced (6). This increase in the 28 

imaging data pool has led to the identification of certain mathematical features that cannot 29 

normally be detected by the human eye through the use of various software tools. In this respect, 30 

radiomic analysis is useful for extracting quantitative parameters and features from images. 31 

Thus, quantitative information can be obtained regarding characteristics such as the borders, 32 

gradients, signal intensities, and shapes of the structures within the relevant image (2, 7-9). The 33 

literature in this field has expanded considerably, especially in recent years, making it 34 

increasingly difficult to evaluate the main research themes and the evolution of the field. 35 

Therefore, it is necessary to assess the conceptual structure and research trends of the related 36 

literature. Bibliometric analysis is a quantitative method used to perform such evaluations. 37 

Through this method, analyses such as Annual Scientific Production, Keyword Co-occurrence 38 

Analysis, Trend Topics Analysis, Thematic Map Analysis, and Thematic Evolution Analysis can 39 

be examined within the relevant field (10-12). Although bibliometric analyses related to artificial 40 

intelligence in dentistry have been reported in the literature, there is limited information 41 

regarding bibliometric studies specifically focused on radiomics in the field of oral and 42 

maxillofacial radiology (13-16). Therefore, the aim of this study was to evaluate the scientific 43 

production structure, conceptual organization, and thematic evolution of the radiomics-related 44 

literature in the field of dentistry using bibliometric methods.The development of technology and 45 

the increase in digitalization have led to significant changes in the field of dentistry, as in many 46 
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other fields. The evolution of information technology has also introduced human–machine 47 

interaction into the field of dentistry (1, 2). As a result, the terms artificial intelligence, machine 48 

learning, and deep learning have become routinely used concepts in the field of dentistry (1-3). 49 

Radiomics is a decision-support tool used to identify quantitative features from medical images 50 

through artificial intelligence-based methods (4, 5). With the development of imaging systems in 51 

the medical field, more complex images containing larger amounts of data have begun to be 52 

produced (6). This increase in the imaging data pool has led to the identification of certain 53 

mathematical features that cannot normally be detected by the human eye through the use of 54 

various software tools. In this respect, radiomic analysis is useful for extracting quantitative 55 

parameters and features from images. Thus, quantitative information can be obtained regarding 56 

characteristics such as the borders, gradients, signal intensities, and shapes of the structures 57 

within the relevant image (2, 7-9).  58 

The literature in this field has expanded considerably, especially in recent years, making 59 

it increasingly difficult to evaluate the main research themes and the evolution of the field. 60 

Therefore, it is necessary to assess the conceptual structure and research trends of the related 61 

literature. Bibliometric analysis is a quantitative method used to perform such evaluations. 62 

Through this method, analyses such as Annual Scientific Production, Keyword Co-occurrence 63 

Analysis, Trend Topics Analysis, Thematic Map Analysis, and Thematic Evolution Analysis can 64 

be examined within the relevant field (10-12). Although bibliometric analyses related to artificial 65 

intelligence in dentistry have been reported in the literature, there is limited information 66 

regarding bibliometric studies specifically focused on radiomics in the field of oral and 67 

maxillofacial radiology (13-16). Therefore, the aim of this study was to evaluate the scientific 68 

production structure, conceptual organization, and thematic evolution of the radiomics-related 69 

literature in the field of dentistry using bibliometric methods. 70 

Materials and Methods:The present study was designed as a bibliometric analysis 71 

investigating the use of radiomics analysis methods in the field of oral and maxillofacial 72 

radiology. Since no human or animal subjects were involved during the conduct of the study, 73 

ethical approval was not required. 74 

 The data required for this study were obtained from the Web of Science Core Collection 75 

(WoSCC) database by entering the following query into the advanced search section: 76 

(("radiomics" OR "radiomic features") AND ("oral" OR "maxillofacial") AND ("radiology" OR 77 

"radiography" OR "imaging" OR CBCT OR "computed tomography" OR MRI)). Scientific 78 

publications published between 2017 and 2025 were screened, and only articles were included in 79 

the analysis. Conference proceedings, editorial papers, and articles unrelated to the topic were 80 

excluded to ensure the homogeneity of the dataset. 81 

In the present study, the bibliometrix package (version 5.3.0) was used through R 82 

(version 4.6.0), RStudio, and Biblioshiny for bibliometric analysis. Within the scope of 83 

descriptive analyses, Annual Scientific Production was performed; within the scope of 84 
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conceptual structure analysis, Keyword Co-occurrence Analysis was conducted; and within the 85 

scope of thematic analyses, Trend Topics Analysis, Thematic Map Analysis, and Thematic 86 

Evolution Analysis were carried out. A network-based clustering method was used to examine 87 

the conceptual structure and dominant themes related to the subject. In this respect, the 88 

conceptual structure, keyword relationships, and thematic clusters within the relevant literature 89 

were evaluated using Keyword Co-occurrence Analysis. In the generated networks, edge 90 

thickness represented co-occurrence strength, colors represented different thematic clusters, and 91 

node size represented keyword frequency. From a thematic perspective, emerging/declining 92 

themes, niche themes, basic themes, and motor themes were examined. 93 

Results: Considering the exclusion criteria, a total of 210 scientific publications were identified. 94 

Evaluation of the Annual Scientific Production analysis demonstrated an overall increasing trend 95 

in scientific production over the years. This increase became particularly more pronounced after 96 

2020. The highest Annual Scientific Production value was reached in 2025 (Figure 1). 97 

 98 

Figure 1.Annual scientific production in radiomics research in oral and maxillofacial radiology.  99 

Evaluation of the co-occurrence network of authors’ keywords revealed that the term 100 

―radiomics‖ had the highest connection density and was located at the center of the network. 101 

Terms such as ―machine learning,‖ ―deep learning,‖ ―artificial intelligence,‖ ―cone-beam 102 

computed tomography,‖ and ―magnetic resonance imaging‖ were observed to form relationships 103 

with the term ―radiomics‖ (Figure 2). 104 
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 105 

Figure 2. Co-occurrence network of authors’ keywords in radiomics research in oral and maxillofacial radiology. 106 

Trend Topics Analysis demonstrated that in the early and middle periods of radiomic 107 

analysis studies in the field of oral and maxillofacial radiology, the terms ―features,‖ ―head and 108 

neck cancer,‖ ―cancer,‖ and ―head‖ were more frequently used in research, whereas in later 109 

periods the terms ―machine learning,‖ ―radiomics,‖ and ―deep learning‖ were used more 110 

frequently (Figure 3).111 

 112 

Figure 3.Trend topics in radiomics research in oral and maxillofacial radiology 113 



 

5 

 

Thematic Map Analysis revealed that the terms ―artificial intelligence‖ and ―magnetic resonance 114 

imaging‖ were located in the motor themes area, the term ―radiomics‖ was located in the basic 115 

themes area, the term ―texture analysis‖ was located in the niche themes area, and the terms 116 

―imaging‖ and ―learning‖ were located in the emerging/declining themes area (Figure 4). 117 

 118 

Figure 4. Thematic map of radiomics research in oral and maxillofacial radiology. 119 

Thematic Evolution Analysis demonstrated that until 2021, the themes ―hpv,‖ ―cancer,‖ 120 

―radiomics,‖ ―texture analysis,‖ ―images,‖ ―diagnosis,‖ ―squamous-cell carcinoma,‖ and 121 

―nomogram‖ were prominent. After 2021, the terms ―head,‖ ―squamous-cell carcinoma,‖ 122 

―radiomics,‖ ―artificial intelligence,‖ and ―magnetic resonance imaging‖ became more 123 

prominent (Figure 5). 124 

 125 

Figure 5.Thematic evolution of radiomics research in oral and maxillofacial radiology. 126 
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Discussion:Imaging methods used in oral and maxillofacial radiology are mainly based on two-127 

dimensional and three-dimensional imaging techniques (17, 18). The ability of the human eye to 128 

perceive differences within these images is limited. This limitation can be overcome through 129 

radiomic analysis methods. With this method, radiomic features are extracted from images and 130 

interpreted using a quantitative approach through mathematical models. In this process, regions 131 

of interest within the images are segmented, and quantitative data are obtained by applying 132 

statistical methods to the pixels (7, 19, 20). In this way, information beyond human perception 133 

can be integrated with artificial intelligence systems such as machine learning and deep learning, 134 

thereby increasing diagnostic efficiency (5, 21). In recent years, the use of artificial intelligence 135 

systems has become increasingly widespread, and bibliometric analysis studies investigating the 136 

scientific production, conceptual structure, and thematic organization of the field have been 137 

reported. However, there is limited information regarding the evaluation of scientific production, 138 

conceptual structure, and thematic organization specifically related to radiomics in the field of 139 

oral and maxillofacial radiology. (13-16). Therefore, this study is expected to contribute to the 140 

literature regarding the scientific production structure, conceptual organization, and thematic 141 

evolution of the relevant field. Evaluation of the Annual Scientific Production analysis 142 

demonstrated a progressively increasing trend in scientific production over the years. This 143 

finding indicates growing academic interest and the increasing popularity of the subject. This 144 

trend may be associated with technological advancements and the more frequent use of artificial 145 

intelligence-based analysis methods (22-24). The highest Annual Scientific Production value 146 

being reached in 2025 indicates that the relevant field is still developing. In addition, other 147 

possible reasons for this increase may include the growing number of journals indexed in the 148 

relevant database and the rise in multidisciplinary studies. Overall evaluation of the Annual 149 

Scientific Production analysis suggests that this research field may continue to grow in the 150 

future. 151 

Evaluation of the co-occurrence network analysis demonstrated that the term ―radiomics‖ 152 

was located at the center of the network with the highest connection density. The increasing 153 

interest in the quantitative interpretation of images in recent years may have contributed to this 154 

finding (22, 24, 25). In addition, the strong relationships between the terms ―machine learning,‖ 155 

―deep learning,‖ and ―artificial intelligence‖ with ―radiomics‖ indicate that radiomic analysis 156 

methods are increasingly being integrated into artificial intelligence-based applications. This 157 

finding suggests that conventional image interpretation techniques are gradually becoming 158 

automated and transforming into decision-support systems. The ability of artificial intelligence-159 

based applications to analyze large-scale datasets may have positively contributed to the success 160 

of radiomics analysis methods in image recognition (26, 27). The prominent connections of the 161 

terms ―cone-beam computed tomography‖ and ―magnetic resonance imaging‖ within the 162 

network structure indicate that radiomics analysis is used with advanced imaging techniques for 163 

both soft tissue and hard tissue imaging (28, 29).  164 

Trend Topics Analysis demonstrated that while the terms ―features,‖ ―head and neck 165 

cancer,‖ ―cancer,‖ and ―head‖ were prominent in earlier studies, the terms ―machine learning,‖ 166 
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―radiomics,‖ and ―deep learning‖ became more prominent in later research. This finding suggests 167 

that radiomics in the field of oral and maxillofacial radiology was initially used for the 168 

characterization of lesion features and was subsequently increasingly integrated with artificial 169 

intelligence-based applications (26, 27). 170 

Thematic Map Analysis demonstrated that the terms ―artificial intelligence‖ and 171 

―magnetic resonance imaging‖ were located within the motor themes cluster, indicating that 172 

these topics are both central to the research field and possess a high level of development. This 173 

finding suggests that artificial intelligence-based applications have become a major focus in 174 

radiomics analysis (30, 31). The term ―texture analysis‖ was observed within the niche themes 175 

cluster, indicating that this topic represents a limited and specialized research area. The terms 176 

―imaging‖ and ―learning‖ were located within the emerging/declining themes cluster, suggesting 177 

that these topics are undergoing transformation within current research trends or may gain 178 

greater importance in the future. 179 

Thematic Evolution Analysis demonstrated that the prominence of the terms ―hpv,‖ 180 

―cancer,‖ ―texture analysis,‖ ―diagnosis,‖ ―nomogram,‖ and ―squamous-cell carcinoma‖ in the 181 

early period indicates that radiomics was initially used mainly for the evaluation of lesion 182 

characteristics, particularly in cancer diagnosis. In later periods, the increasing prominence of 183 

terms such as ―artificial intelligence‖ and ―magnetic resonance imaging‖ suggests growing 184 

interest in artificial intelligence and advanced imaging techniques within the field. In particular, 185 

the term ―artificial intelligence‖ suggests that radiomics analysis methods are becoming 186 

integrated into artificial intelligence-supported automated decision-support systems. 187 

The limitations of the present study include the use of only the WoSCC database, the 188 

restriction of search terms to the English language, and the inability of bibliometric analysis 189 

methods to evaluate the methodological quality and clinical effectiveness of the studies despite 190 

quantitatively assessing scientific production, conceptual structure, and thematic trends related to 191 

the subject. However, the highly standardized indexing structure of the WoSCC database and the 192 

widespread use of English in the scientific literature support the reliability of this research. 193 

Conclusion: In conclusion, the literature related to radiomics in oral and maxillofacial radiology 194 

was observed to show a growing trend. Radiomics analysis methods appear to be increasingly 195 

integrated with artificial intelligence-based applications alongside technological advancements. 196 

Future studies are recommended to be conducted using different databases. 197 
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