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ABSTRACT:  

Cone Beam Computed Tomography (CBCT) has transformed diagnostic and therapeutic approaches 

in periodontology by offering unparalleled three-dimensional imaging capabilities. Its applications 

span across diagnosing periodontal diseases, assessing alveolar bone morphology, planning 

regenerative and surgical interventions, and managing complex periodontal conditions such as 

furcation defects, peri-implantitis, and traumatic injuries. The technology provides precise 

visualization of hard and soft tissues, significantly improving clinical outcomes. Furthermore, CBCT 

plays a crucial role in interdisciplinary treatments, such as orthodontic-periodontic collaborations, by 

aiding in the assessment of bone support and potential risks. Despite its advantages, challenges like 

radiation exposure, cost, and the need for specialized expertise underscore the importance of its 

judicious application. Emerging advancements, including artificial intelligence integration and 

enhanced imaging software, are poised to expand CBCT’s utility in periodontal care. This review 

aims to provide a comprehensive analysis of CBCT’s current applications, limitations, and future 

potential in periodontology.  

 

Introduction  

Periodontology has witnessed remarkable advancements 

in diagnostic and therapeutic modalities over the past few 

decades, fueled by technological innovations and a 

deeper understanding of periodontal pathology. 

Traditional imaging techniques, such as intraoral 

periapical radiographs and panoramic radiography, have 

long been the cornerstone of routine periodontal 

assessment. These modalities are cost-effective and 

widely accessible, making them indispensable tools for 

clinicians. However, their inherent limitations, 

particularly the lack of three-dimensional (3D) 

visualization, often pose challenges in diagnosing and 

managing complex periodontal and peri-implant 

conditions (1, 2).  

The advent of cone-beam computed tomography 

(CBCT) has revolutionized diagnostic capabilities in 

dental practice, particularly in periodontology. CBCT 

provides high-resolution 3D imaging that allows 

clinicians to evaluate both hard and soft tissues with 

unprecedented clarity (3). This has significantly 

enhanced the accuracy of diagnosing periodontal defects, 

assessing alveolar bone morphology, and planning 

surgical interventions. Unlike traditional imaging, CBCT 

offers volumetric data that can be manipulated to 

visualize structures from multiple perspectives, enabling 

more precise treatment planning and outcomes (4).  

Numerous studies have demonstrated the utility of CBCT 

in periodontology, particularly in cases involving 

furcation defects, periodontal-endodontic lesions, and 
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implant site assessment. Beyond diagnosis, CBCT has 

facilitated research into bone regeneration, guided tissue 

regeneration, and the evaluation of biomaterials used in 

periodontal therapy (5). Despite its advantages, CBCT 

use in periodontology must be justified by a clear clinical 

need, as concerns regarding radiation exposure and cost 

remain.  

This review aim to explore the applications of CBCT in 

periodontology, providing evidencebased insights into 

its role in improving diagnostic accuracy, treatment 

planning, and overall patient care. The discussion will 

encompass key studies, clinical guidelines, and potential 

limitations of this technology, offering a comprehensive 

overview for both clinicians and researchers.  

Diagnostic Applications of CBCT in Periodontology  

Assessment of Alveolar Bone Morphology  

The assessment of alveolar bone morphology is a critical 

component of periodontal diagnosis and treatment 

planning. CBCT enables clinicians to obtain accurate 

three-dimensional (3D) representations of alveolar bone, 

providing detailed insights into bone thickness, height, 

and contour. This capability is particularly important in 

cases of advanced periodontal disease, where patterns of 

bone loss are often irregular and difficult to evaluate with 

traditional twodimensional (2D) imaging.  

In addition to offering a more comprehensive 

visualization of alveolar bone structure, CBCT facilitates 

the evaluation of the spatial relationship between the 

bone and surrounding anatomical features, such as the 

roots of adjacent teeth and the maxillary sinus. This 

detailed imaging supports clinical decision-making, 

particularly in complex scenarios where interventions 

like bone grafting or guided bone regeneration are 

required. For example, CBCT can accurately determine 

whether sufficient bone volume is present to support 

dental implants or whether augmentation procedures are 

necessary to achieve successful outcomes  

(6).  

Furthermore, the ability to visualize bone in three 

dimensions allows clinicians to identify subtle changes 

in bone morphology over time. This is invaluable for 

monitoring the progression of periodontal disease or 

evaluating the effectiveness of therapeutic interventions.  

Detection of Periodontal Defects  

CBCT has become an indispensable tool for the detection 

and quantification of periodontal defects. Traditional 2D 

radiographs, such as intraoral periapical (IOPA) and 

panoramic radiographs, have limitations in visualizing 

three-dimensional structures, often leading to 

inaccuracies in diagnosing complex periodontal 

conditions. CBCT overcomes these limitations by 

providing volumetric imaging, which allows for precise 

identification of vertical bone defects, furcation 

involvements, and dehiscences.  

Vertical bone defects, which are often associated with 

severe periodontal disease, can be challenging to detect 

and characterize using 2D imaging alone. CBCT 

provides a detailed view of the defect's depth, width, and 

configuration, aiding in the selection of appropriate 

surgical or non-surgical treatment approaches. Similarly, 

furcation involvements, where the space between the 

roots of multi-rooted teeth is affected, can be more 

accurately classified and visualized using CBCT. This is 

particularly important for treatment planning, as the 

choice of intervention (e.g., surgical flap procedures, 

guided tissue regeneration) depends on the severity of the 

defect.  

Dehiscences and fenestrations, which are defects in the 

cortical bone, are also better visualized with CBCT. Such 

defects are often missed on conventional radiographs but 

can have significant implications for orthodontic 

treatment planning and periodontal health management. 

By accurately identifying these defects, CBCT supports 

clinicians in devising tailored treatment plans, improving 

clinical outcomes, and minimizing complications (7).  

Assessment of Peri-Implant Conditions  

CBCT has revolutionized the management of peri-

implant conditions, which include periimplant mucositis 

and peri-implantitis. These conditions involve 

inflammation of the soft tissues and progressive bone 

loss around dental implants, posing a threat to implant 

stability and long-term success.  

One of the key advantages of CBCT in peri-implant 

assessment is its ability to provide precise measurements 

of peri-implant bone levels. Unlike traditional 

radiographs, which may produce overlapping images or 

distortions, CBCT offers a clear and accurate 

representation of the implant and surrounding bone. This 
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facilitates early detection of peri-implant bone loss, 

allowing clinicians to intervene promptly and prevent 

further complications.  

Additionally, CBCT's ability to differentiate between soft 

and hard tissues makes it particularly useful in evaluating 

the extent of peri-implantitis. By visualizing the 

relationship between the implant, the surrounding bone, 

and adjacent anatomical structures, CBCT helps identify 

the cause of inflammation, such as excessive mechanical 

forces, poor oral hygiene, or improper implant 

placement. This information is crucial for developing 

targeted treatment strategies, such as debridement, 

antimicrobial therapy, or regenerative procedures.  

CBCT is also valuable in evaluating implant stability and 

the integration of the implant with the surrounding bone. 

For example, clinicians can assess bone density and the 

degree of osseointegration, ensuring that the implant is 

adequately supported. This is especially important when 

considering additional restorative procedures or when 

monitoring implants placed in sites with limited bone 

volume (8).  

Applications in Treatment Planning  

Guided Bone Regeneration (GBR) and Grafting 

Procedures  

Guided Bone Regeneration (GBR) and grafting 

procedures are vital for restoring alveolar bone in 

patients with significant bone loss due to periodontal 

disease or trauma. CBCT plays an indispensable role in 

planning these regenerative procedures by providing 

high-resolution, three-dimensional images of the defect 

site. These images allow clinicians to analyze the 

morphology, size, and extent of the bone defect 

accurately.  

By offering precise details about the quality and quantity 

of the existing bone, CBCT helps determine the most 

suitable grafting material and technique for each case. 

For instance, in vertical or horizontal ridge 

augmentation, CBCT facilitates the evaluation of bone 

height and width, ensuring the appropriate selection and 

placement of grafts and membranes. This level of 

precision reduces surgical risks, enhances predictability, 

and improves overall treatment outcomes (9).  

Additionally, CBCT enables clinicians to evaluate the 

proximity of critical anatomical structures, such as the 

maxillary sinus, mandibular nerve, and adjacent teeth, 

during preoperative planning. This reduces the 

likelihood of complications, such as sinus perforation or 

nerve injury, during surgery. Postoperatively, CBCT can 

also be used to monitor the integration of graft materials 

and the progress of bone regeneration, offering valuable 

feedback for future interventions.  

Periodontal Surgery  

CBCT has significantly enhanced the precision of 

periodontal surgical planning, particularly for flap 

surgeries, osseous recontouring, and other advanced 

procedures. Unlike conventional radiographs, CBCT 

provides detailed 3D views of periodontal structures, 

enabling clinicians to identify and assess critical 

anatomical landmarks before surgery.  

For flap surgeries, CBCT offers precise information 

about the depth and configuration of periodontal pockets, 

the severity of bone loss, and the relationship between 

the tooth roots and adjacent bone. This allows clinicians 

to tailor the surgical approach to the individual patient's 

needs, optimizing outcomes while minimizing tissue 

trauma.  

Osseous recontouring, a surgical technique used to 

reshape bone and eliminate defects caused by 

periodontal disease, also benefits from CBCT imaging. 

By providing a clear visualization of the bone contours 

and surrounding structures, CBCT ensures that the 

procedure is carried out with maximum precision, 

reducing the risk of damage to critical structures such as 

nerves, blood vessels, and adjacent teeth.  

Moreover, CBCT is invaluable in the management of 

complex periodontal cases, such as those involving deep 

vertical bone defects, furcation involvements, or 

dehiscences. The detailed anatomical insights provided 

by CBCT improve surgical predictability and enhance 

patient safety (10).  

Orthodontic-Periodontic Interventions  

In cases requiring interdisciplinary care between 

orthodontics and periodontics, CBCT is an essential 

diagnostic and planning tool. Patients with compromised 

periodontal health often face unique challenges when 

undergoing orthodontic treatment, as the movement of 

teeth can exacerbate existing periodontal issues if not 

carefully managed.  
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CBCT provides detailed insights into the bone support 

around teeth, enabling clinicians to assess the health and 

stability of periodontal structures before initiating 

orthodontic treatment. This is especially important in 

patients with a history of periodontal disease, where 

reduced bone levels and weakened periodontal support 

require careful planning to avoid adverse outcomes.  

The 3D imaging capabilities of CBCT allow clinicians to 

predict the impact of orthodontic forces on periodontal 

tissues, ensuring that treatment plans are designed to 

preserve periodontal health while achieving desired 

orthodontic objectives. For example, CBCT can help 

determine the optimal direction and magnitude of tooth 

movement to minimize stress on compromised bone and 

soft tissues.  

Additionally, CBCT aids in identifying and managing 

potential complications, such as root resorption, 

dehiscences, or fenestrations, during orthodontic 

treatment. Its ability to provide precise measurements 

and spatial orientation ensures that orthodontic-

periodontic interventions are carried out with a high 

degree of accuracy, reducing the risk of treatmentrelated 

complications and enhancing long-term outcomes (11).  

Management of Complex Periodontal Cases  

Furcation Defects  

Furcation defects, which involve the space between the 

roots of multi-rooted teeth, present significant diagnostic 

and therapeutic challenges in periodontal care. CBCT 

provides unparalleled visualization of furcation defects 

by delivering high-resolution, threedimensional images 

that enable clinicians to accurately assess the severity 

and extent of the defect.  

Unlike conventional radiographs, CBCT eliminates 

overlapping structures, allowing for a clear view of 

furcation areas and their relationship with adjacent 

tissues. Accurate classification of furcation defects is 

crucial for determining the most appropriate treatment 

approach. For instance, Grade I defects may be managed 

non-surgically with scaling and root planing, while more 

advanced defects, such as Grade II or III, may require 

surgical interventions like guided tissue regeneration or 

root resection.  

CBCT also aids in evaluating the success of treatment by 

enabling precise postoperative assessment. This ensures 

better long-term management of furcation defects and 

improves the prognosis of affected teeth, enhancing 

patient outcomes (12).  

Cystic and Tumorous Lesions  

CBCT has become an essential tool for diagnosing and 

managing cystic and tumorous lesions within the 

periodontal and peri-implant regions. These lesions, 

which may range from benign cysts to malignant tumors, 

require accurate assessment to guide treatment planning 

and ensure optimal patient care.  

CBCT provides detailed imaging of the lesion's location, 

size, shape, and extent, allowing clinicians to 

differentiate between various types of lesions. This 

information is critical for determining whether 

conservative management, surgical excision, or further 

oncological evaluation is necessary.  

For surgical planning, CBCT offers a comprehensive 

view of the lesion's relationship with adjacent anatomical 

structures, such as nerves, blood vessels, and 

neighboring teeth. This minimizes the risk of 

complications during surgery and ensures complete 

removal of the lesion. Postoperatively, CBCT can be 

used to monitor the surgical site for recurrence or 

residual pathology, supporting long-term patient 

management (1).  

Trauma and Fractures  

Traumatic injuries to periodontal tissues, such as root 

fractures, crown fractures, and alveolar bone fractures, 

often pose diagnostic challenges due to their complex 

nature. CBCT has emerged as an invaluable tool in the 

evaluation and management of such injuries by 

providing detailed three-dimensional imaging.  

Root fractures, particularly in the apical or middle thirds, 

can be difficult to detect using traditional 2D 

radiographs. CBCT offers clear visualization of fracture 

lines, helping clinicians accurately diagnose the type and 

extent of the fracture. This information is critical for 

deciding whether the affected tooth can be preserved 

with endodontic or periodontal interventions or if 

extraction and replacement are necessary.  

In cases of alveolar bone fractures, CBCT provides 

detailed imaging of the fracture site, including the 

direction and displacement of fracture segments. This 

enables precise planning of surgical interventions, such 

http://www.jchr.org/


 
 

 

200 

Journal of Chemical Health Risks 

www.jchr.org 

JCHR (2025) 15(1), 196-201 | ISSN:2251-6727 

 

as reduction and fixation, and ensures that adjacent 

structures, like teeth and soft tissues, are preserved.  

Additionally, CBCT is instrumental in assessing 

secondary trauma-related complications, such as bone 

resorption or the development of cystic lesions. By 

offering high-resolution imaging and accurate spatial 

orientation, CBCT supports clinicians in devising 

effective and individualized management strategies for 

trauma cases, improving both functional and aesthetic 

outcomes (2).  

Advantages of CBCT in Periodontology  

Enhanced Accuracy  

CBCT offers high-resolution imaging, which greatly 

enhances diagnostic accuracy compared to conventional 

radiographic techniques. The clarity of CBCT images 

reduces the likelihood of errors in identifying and 

evaluating periodontal conditions, such as bone defects, 

periimplant bone loss, and anatomical variations. This 

accuracy directly translates into more effective treatment 

planning and better clinical outcomes.  

3D Imaging  

Unlike two-dimensional (2D) radiographs, which 

provide limited and sometimes distorted views, CBCT 

delivers comprehensive three-dimensional (3D) images. 

This capability allows for accurate spatial orientation, 

helping clinicians visualize complex anatomical 

structures in their entirety. For instance, CBCT can 

reveal the precise location and depth of periodontal 

defects, aiding in the selection of optimal surgical or non-

surgical interventions.  

Minimized Artifacts  

Advanced CBCT systems are designed to minimize 

artifacts caused by metallic restorations, such as crowns 

or fillings, which can obscure critical anatomical details 

in conventional imaging. This ensures clearer images, 

even in patients with extensive dental restorations, 

allowing for more accurate diagnoses and treatment 

planning (13).  

Limitations and Ethical Considerations  

Radiation Exposure  

Although CBCT involves significantly lower radiation 

doses compared to medical computed tomography (CT), 

its use still necessitates adherence to the ALARA (As 

Low As Reasonably Achievable) principle. This ensures 

that radiation exposure is minimized while achieving the 

necessary diagnostic quality. Clinicians must carefully 

evaluate the necessity of CBCT imaging for each case to 

avoid unnecessary exposure, particularly for younger or 

more vulnerable patients (14).  

Cost and Accessibility  

The high cost of CBCT equipment and the associated 

maintenance expenses can limit its availability, 

particularly in resource-constrained regions or small 

dental practices. This may restrict access to its benefits 

for some patients and clinicians. Additionally, the 

financial burden of CBCT imaging may pose a challenge 

for patients, impacting their willingness or ability to 

undergo recommended procedures.  

Image Interpretation  

The complexity of CBCT images requires specialized 

training for accurate interpretation. Clinicians must 

possess advanced knowledge of radiographic anatomy 

and pathology to avoid misdiagnosis. This need for 

additional expertise may limit the adoption of CBCT in 

practices without adequately trained personnel (1).  

Ethical Considerations  

The use of CBCT must be guided by ethical principles to 

ensure patient safety and informed decision-making. Key 

considerations include:  

• Informed Consent: Patients should be fully 

informed about the rationale for CBCT imaging, 

including its potential benefits, risks, and associated 

costs, before consenting to the procedure.  

• Necessity and Justification: Clinicians should 

carefully assess whether CBCT is essential for the 

diagnosis or treatment planning of a specific case, 

balancing its advantages against the risks and costs.  

• Risk-Benefit Analysis: The use of CBCT 

should be reserved for situations where its benefits 

clearly outweigh potential risks, such as radiation 

exposure.  

Future Perspectives  

The integration of artificial intelligence (AI) in CBCT 

analysis promises to enhance diagnostic accuracy by 
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automating image interpretation. Additionally, 

advancements in CBCT technology, such as dose 

reduction techniques and improved software for soft 

tissue imaging, are expected to expand its applications in 

periodontology. This progress will likely make CBCT 

more accessible and effective for a broader range of 

clinical scenarios (15).  

Conclusion  

CBCT has established itself as an indispensable tool in 

periodontology, offering unparalleled diagnostic and 

therapeutic advantages. Its ability to provide high-

resolution, 3D imaging has significantly enhanced 

diagnostic accuracy and treatment planning. While its 

use should be guided by clinical necessity and ethical 

considerations, ongoing technological advancements are 

expected to further solidify CBCT’s role in modern 

periodontal practice.  
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