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ABSTRACT: Periodontology is the branch of 

dentistry that focuses on the supporting tissues of 

the teeth. Ultrasonography has emerged as an 

alternative imaging modality for the evaluation of 

periodontal tissues. The present study was designed 

as a bibliometric analysis of the use of 

ultrasonography in periodontology. The dataset 

consisted of articles and reviews published in the 

Web of Science Core Collection (WoSCC) database 

between 1995 and 2025. The findings demonstrated 

a continuous increase in annual scientific production 

and revealed that research interests have gradually 

shifted toward more specialized topics over time. 

The assessment of periodontal diseases, 

measurement of gingival thickness, and evaluation 

of peri-implant tissues were identified as the major 

research focuses. These findings indicate that the 

application of ultrasonography in periodontology 

has become an increasingly popular area of 

research. 

KEYWORDS: Bibliometric Analysis, 

Periodontitis, Periodontology, Research Trends, 
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I. INTRODUCTION 
 Ultrasound refers to sound waves with 

frequencies above the upper limit of human hearing. 

Ultrasonography is an imaging technique that 

utilizes these sound waves to generate diagnostic 

images. During ultrasonographic imaging, sound 

waves produced by the piezoelectric effect are 

transmitted to the target tissue through a transducer. 

As these waves propagate through biological tissues, 

they may be absorbed, reflected, or refracted 

depending on the acoustic properties of the tissue. A 

portion of the reflected waves returns to the 

transducer, where they are detected and processed to 

produce an ultrasonographic image. For diagnostic 

imaging, ultrasound systems typically operate 

within a frequency range of 2–20 MHz, whereas 

therapeutic ultrasound generally employs 

frequencies between 0.02 and 3 MHz. The major 

advantages of ultrasonography are its ability to 

provide real-time imaging and the absence of 

ionizing radiation [1-5].  

 Periodontology is the branch of dentistry 

concerned with the supporting tissues of the teeth. It 

primarily focuses on the teeth, periodontal ligament, 

alveolar bone, and gingival tissues. Various 

diagnostic methods are available for the evaluation 

of pathological conditions affecting these structures. 

These include periapical radiography, cone-beam 

computed tomography (CBCT), panoramic 

radiography, and periodontal probing. However, 

each of these techniques has inherent limitations. 

Radiographic imaging methods involve exposure to 

ionizing radiation, whereas periodontal probing is 

time-consuming and requires the application of 

appropriate pressure and angulation to avoid 

damage to the surrounding tissues. Therefore, 

ultrasonography has emerged as a valuable 

alternative for the assessment of periodontal tissues 

[6-10]. Although the number of publications on the 

use of ultrasonography in periodontology has 

increased considerably in recent years, there remains 

limited knowledge regarding the conceptual 

structure and thematic evolution of scientific 

research in this field [11]. Consequently, it has 

become increasingly difficult to comprehensively 

evaluate the current status and research trends 

regarding the use of ultrasonography in 

periodontology.  

Bibliometric analysis enables the 

comprehensive evaluation of the current state, 

scientific development, conceptual structure, and 

research trends within a specific field. Furthermore, 

the quantitative findings obtained through these 

analyses provide valuable insights into the 

characteristics and evolution of the research area 

[12-14]. The aim of this study was to evaluate the 

current status, research trends, and scientific 

developments related to the use of ultrasonography 

in periodontology using different bibliometric 

analysis methods.  
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II. MATERIALS AND METHODS  
 

This study was designed as a bibliometric 

analysis of the use of ultrasonographic imaging in 

periodontology. Owing to the nature of the study, no 

human or animal subjects were involved; therefore, 

ethical approval was not required. 

The dataset was retrieved from the Web of 

Science Core Collection (WoSCC) database using 

the Advanced Search function with the following 

search query: ((ultrasonograph* OR ultrasound OR 

ultrasonics OR sonograph* OR "ultrasonic imaging" 

OR "diagnostic ultrasound" OR "ultrasound 

imaging" OR echograph*) AND (periodont* OR 

gingiv* OR periodontal OR periodontitis OR 

gingivitis OR "periodontal disease*" OR 

"periodontal tissue*" OR "periodontal pocket*" OR 

"alveolar bone loss")). Only articles and review 

papers published in English between 1995 and 2025 

were included. Publications unrelated to the use of 

ultrasonography in periodontology were excluded. 

Bibliometric analyses were performed 

using the bibliometrix package (version 5.3.0) in R 

(version 4.6.0) through the RStudio and Biblioshiny 

interfaces. Performance analysis was conducted 

using the Annual Scientific Production analysis, 

while conceptual structure and research trends were 

evaluated using Keyword Co-occurrence Analysis, 

Trend Topics, Thematic Map Analysis, and 

Thematic Evolution Analysis. 

The conceptual structure of the research 

field was explored using network-based clustering 

approaches. Keyword Co-occurrence Analysis was 

performed exclusively using author-provided 

keywords. In the network visualization, node size 

represents keyword frequency, edge thickness 

indicates the strength of keyword co-occurrence, 

and different colors represent distinct thematic 

clusters. Thematic Map Analysis was used to 

identify basic, motor, niche, and emerging or 

declining themes, thereby providing an overview of 

the thematic structure of the field. In addition, Trend 

Topics and Thematic Evolution Analysis were 

performed to evaluate temporal research trends and 

thematic changes over time. 

 

III. RESULTS 
 A total of 1,474 publications on the use of 

ultrasonographic imaging in periodontology were 

identified in the WoSCC database. The Annual 

Scientific Production analysis demonstrated an 

overall increase in annual scientific output despite 

fluctuations over the years. Although the number of 

publications remained relatively low during the 

early years, a more pronounced increase was 

observed from 2014 onward. The highest annual 

scientific production was recorded in 2022 (Figure 

1). 

Figure 1. Annual scientific production of publications on 

ultrasonography in periodontology. 
  

The Keyword Co-occurrence Analysis 

identified three major thematic clusters. In the first 

cluster, the term "periodontitis" was located at the 

center of the network and had the largest node size. 

In addition, "periodontitis" showed strong 

connections with "periodontal therapy," "biofilm," 

"laser," "therapy," and "ultrasonics." Another 

thematic cluster consisted of the terms 

"ultrasonography," "gingiva," "ultrasound," 

"diagnosis," "gingival thickness," "dental implant," 

"peri-implantitis," and "apical periodontitis." The 

third thematic cluster comprised the terms 

"ultrasonic," "debridement," "scaling," "root 

planing," "dental scaling," "chronic periodontitis," 

and "ultrasonic scaler" (Figure 2). 

 
Figure 2. Keyword co-occurrence network of publications 

on ultrasonography in periodontology. 

 

The Trend Topics analysis showed that the 

terms "periodontal therapy," "periodontal disease," 

"plaque," and "instrumentation" were prominent 

during the early period. In the subsequent years, the 

terms "gingivitis," "in vitro," "removal," 

"debridement," "therapy," "chlorhexidine," 

"disease," "bacteria," "periodontal," "teeth," "laser," 

"disinfection," and "thickness" were identified. In 

recent years, the terms "peri-implantitis," "bone," 

"periodontitis," "apical periodontitis," "ultrasound," 
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"efficacy," "cone-beam computed tomography," 

"health," and "ultrasonography" have emerged as 

the most prominent research topics (Figure 3). 
 

Figure 3. Trend topics in publications on ultrasonography 

in periodontology. 
 

The Thematic Map Analysis showed that 

the terms "in vitro," "debridement," and "removal" 

were located in the basic themes quadrant; 

"periodontitis," "therapy," and "disease" were 

located in the motor themes quadrant; "ultrasound," 

"ultrasonography," and "thickness" were located in 

the niche themes quadrant; and "efficacy," "apical 

periodontitis," and "teeth" were located in the 

emerging or declining themes quadrant (Figure 4). 

 

 
Figure 4. Thematic map of publications on 

ultrasonography in periodontology 

 
The Thematic Evolution Analysis showed 

that the themes "microscopy," "debridement," 

"therapy," "periodontal disease," and "thickness" 

were prominent during the period up to 2010, 

whereas "periodontitis," "efficacy," and 

"ultrasonography" emerged as the dominant themes 

from 2011 onward. The term "in vitro" remained 

present throughout both periods (Figure 5). 
 

 
Figure 5. Thematic evolution of publications on 

ultrasonography in periodontology 

 

IV. DISCUSSION 

 Periodontology is the branch of dentistry 

that focuses on the supporting tissues of the teeth, as 

well as the diseases affecting these tissues and their 

treatment. The gingiva, periodontal ligament, 

cementum, and alveolar bone are the principal 

anatomical structures within the scope of 

periodontology. The condition and pathological 

changes of these structures can be evaluated using 

various diagnostic methods [15, 16]. Among these 

diagnostic methods, ultrasonography has recently 

attracted considerable attention from researchers. 

Ultrasonography is an imaging modality that 

enables real-time visualization of target tissues 

without exposing patients to ionizing radiation. In 

recent years, ultrasonographic imaging has become 

an increasingly active area of research in 

periodontology [9, 17, 18]. Given the growing 

number of studies in this field, it is important to 

evaluate the scientific output, conceptual structure, 

and research trends related to the use of 

ultrasonography in periodontology.  

 The Annual Scientific Production analysis 

demonstrated an overall upward trend in the annual 

number of publications despite fluctuations over the 

study period. The marked increase observed after 

2014 suggests that the application of 

ultrasonography in periodontology has become 

increasingly widespread. The highest annual 

scientific output recorded in 2022 further supports 

this observation. This trend may be attributed to the 

broader clinical adoption of ultrasonography and its 

growing popularity as an imaging modality for the 

evaluation of periodontal tissues [19-22]. 

 The Keyword Co-occurrence Analysis 

identified three distinct thematic clusters. The term 

"periodontitis" had the largest node size within the 

network. This finding suggests that ultrasonography 

has been widely investigated as an imaging modality 

for the assessment of periodontal tissue loss [23, 

24]. Another thematic cluster included the terms 

"ultrasonography," "gingiva," "diagnosis," "gingival 

thickness," "dental implant," "peri-implantitis," and 

"apical periodontitis." The co-occurrence of these 

terms indicates that ultrasonography has been 

extensively investigated as a useful imaging 

modality for implant evaluation, the assessment of 

apical periodontitis, and the measurement of 

gingival thickness [24-26]. The concentration of the 

terms "ultrasonic," "debridement," "scaling," "root 

planing," "dental scaling," "chronic periodontitis," 

and "ultrasonic scaler" within the third thematic 

cluster likely reflects the close association between 

ultrasound-based approaches and various 

periodontal treatment procedures [27]. 
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 The Trend Topics analysis demonstrated a 

gradual shift in research interest from general topics 

toward more specific areas over time. The 

prominence of the term "periodontal disease" during 

the early period suggests that studies initially 

focused on the use of ultrasonography for the 

evaluation of periodontal diseases. In the following 

years, the emergence of the terms "gingivitis" and 

"thickness" indicates that the use of ultrasonography 

for the assessment of gingival thickness became an 

increasingly important research topic [6, 28]. In 

recent years, the prominence of the terms "peri-

implantitis" and "bone" suggests that the use of 

ultrasonography for the evaluation of peri-

implantitis and bone structures has become an 

increasingly popular area of research [21, 29]. 

Furthermore, the recent prominence of the terms 

"cone-beam computed tomography" and 

"ultrasonography" suggests that the combined use of 

ultrasonography and other imaging modalities has 

become an emerging research focus in 

periodontology [30]. 

 The Thematic Map Analysis showed that 

the presence of the term "in vitro" within the basic 

themes suggests that in vitro studies have played a 

central role in ultrasonography research in 

periodontology and constitute one of the 

fundamental research areas in the field. The location 

of the terms "periodontitis" and "disease" within the 

motor themes indicates that the application of 

ultrasonography in the evaluation of periodontal 

diseases represents a well-developed and highly 

active research topic. Furthermore, the placement of 

the term "thickness" within the niche themes 

suggests that the use of ultrasonography for the 

assessment of gingival thickness is a specialized 

research area with considerable potential for further 

development. 

 The Thematic Evolution Analysis 

demonstrated that research interests have evolved 

over time. The prominence of the term "periodontal 

disease" during the early period, followed by the 

emergence of "periodontitis" in the later period, 

suggests a shift toward more specific research 

topics. In addition, the continued presence of the 

term "in vitro" across both periods indicates that in 

vitro studies have remained a consistently important 

and widely investigated area of research over time. 

This study has several limitations. First, only 

publications published in English and indexed in the 

Web of Science Core Collection (WoSCC) were 

included in the dataset. Nevertheless, the 

widespread use of English in the scientific literature 

and the high indexing standards of the WoSCC 

database enhance the reliability of the present 

findings. Furthermore, although bibliometric 

analyses provide valuable quantitative insights into 

the scientific literature, they do not allow for the 

direct assessment of the methodological quality or 

clinical effectiveness of the included studies. 

 

V. CONCLUSION 
 In conclusion, the use of ultrasonography 

in periodontology has shown an overall increasing 

trend despite fluctuations over the years. Research 

interests have gradually shifted toward more 

specific applications. The findings of this study 

indicate that the evaluation of periodontal diseases, 

measurement of gingival thickness, and assessment 

of peri-implantitis represent the major research 

focuses in this field. The application of 

ultrasonography in periodontology is expected to 

expand further in the future. 
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