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REVIEW ARTICLE  

 

ABSTRACT  

Introduction: Computed tomography (CT) is crucial for the evaluation of mandibular fractures, 
especially in complex areas such as the condylar region. Its ability to provide detailed images 
in multiple planes has improved surgical planning and post-operative monitoring, offering 
precise information on the location and characteristics of fractures. Objective: This integrative 
review aims to analyze how tomographic aspects impact surgical planning and postoperative 
monitoring of condylar and mandibular fractures. The study discusses the advantages and 
limitations of tomographic techniques in order to understand how they influence the clinical 
outcome and rehabilitation of patients. Materials and Methods: An integrative literature 
review was carried out, without the need for submission to the Ethics Committee, in 
accordance with the guidelines of Normative Instruction No. 510/2016. The search was 
conducted in databases such as PubMed, Scopus and Web of Science, and expanded with 
Google Scholar. Results and Discussion: The analysis revealed that cone beam computed 
tomography (CBCT) provides high-resolution three-dimensional images, which are essential 
for the accurate assessment of fractures, especially in complex anatomical areas such as the 
mandibular condyle. Conclusion: Cone beam computed tomography (CBCT) is an 
indispensable tool for the management of condyle and mandible fractures. Its use in 
preoperative and post-fixation monitoring facilitates detailed visualization of anatomical 
structures, improving the precision of surgical interventions and contributing to superior 
functional and aesthetic results. 
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INTRODUCTION  

Due to its ability to provide detailed images in multiple planes, computed tomography 

(CT) has become an essential imaging exam in the assessment of mandibular fractures, 

especially in more complex areas such as the condylar region, both in surgical planning and in 

postoperative monitoring. With the evolution of tomographic techniques, surgeons have 

access to more precise information on the location, extent and characteristics of fractures 

(AKASHI et al., 2016; AYDIN et al, 2020).  

With regard to condylar fractures, the anatomical and functional particularities of this 

region require detailed surgical planning. Correct alignment and fixation are essential to avoid 

complications such as mandibular deviation, changes in occlusion and temporomandibular 

dysfunction. Tomography, with its ability to provide three-dimensional images, allows for a 

more accurate assessment of the structures involved, helping to choose the most appropriate 

fixation method and predict possible challenges during surgery (ULAY et al., 2023; LEMES et 

al., 2021).  

In addition to preoperative planning, CT is widely used in postoperative follow-up. 

After fracture fixation, it is essential to check the position of the fragments, the stability of the 

fixation and the integrity of the anatomical structures. CT allows us to identify any failures in 

the bone healing process and the presence of complications, such as condylar resorption or 

misalignment of the fragments. These findings are essential for therapeutic adjustments and 

long-term treatment success (YALCIN et al, 2019; AHMED et al., 2020; ).  

However, the application of CT in mandibular fractures is not without its challenges. 

Issues such as radiation exposure, high costs and the need for accurate interpretation by the 

surgeon are factors that must be considered. In addition, the diversity of available 

tomographic protocols can lead to variations in image quality and clinical results. For this 
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reason, the standardization of techniques and professional training are crucial aspects for 

optimizing the benefits of this diagnostic tool (KOÇ et al., 2019; ARAYAPISIT et al., 2023).  

In view of this, the aim of this integrative review is to analyze the tomographic aspects 

that impact surgical planning and postoperative monitoring in cases of condyle and mandible 

fractures. The advantages and limitations of the different tomographic techniques will be 

discussed, seeking to understand how these approaches can influence clinical outcomes and 

the success of patient rehabilitation. 

 

MATERIALS AND METHODS  

This is an integrative literature review, so this study did not require submission to the 

Research Ethics Committee, in accordance with the guidelines established by Normative 

Instruction No. 510/2016 of the National Health Council (CNS).  

The study was conducted and a protocol was drawn up which included identifying the 

research, defining the guiding question and the search strategy, as well as the databases to be 

used. The guiding question for this review was: “What are the main tomographic aspects in 

the preoperative period and after fixation of condylar and mandibular fractures that have an 

impact on surgical planning and results?”.  

The research was carried out in previously selected databases: PubMed, Scopus and 

Web of Science. To broaden the search for gray literature, Google Scholar was used. The 

search used controlled descriptors from DeCS/MeSH, such as Cone-Beam Computed 

Tomography, Jaw Fixation Techniques, Mandibular Condyle, Jaw Fractures and Mandible, 

combined by the Boolean operators AND and OR. The inclusion criteria included original 

articles, systematic reviews and meta-analyses published in the last 14 years, available in 

English, Portuguese or Spanish, which addressed tomographic aspects in the pre- and post-

operative period of condyle and mandible fractures. Studies such as dissertations, theses, 

editorials, conference abstracts and duplicate articles were excluded.  

The articles were screened and selected by two independent reviewers using the 

double-blind method. Divergences in selection were resolved by a third reviewer. In total, 727 

articles were initially identified. After removing duplicates and applying the eligibility criteria, 

4 studies were included in the final analysis.  
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The data extracted included information on the methodology of the studies, the main 

findings and the conclusions related to the tomographic aspects that impact the surgical 

management of condyle and mandible fractures. The results were analyzed descriptively in 

order to answer the guiding question and offer a critical view of the importance of tomography 

in the successful treatment of these conditions. 

 

RESULTS AND DISCUSSION  

The use of tomographic techniques, especially cone beam computed tomography 

(CBCT), offers high-resolution three-dimensional images, allowing a more precise analysis of 

the structures involved, which is particularly relevant in complex anatomical areas such as the 

mandibular condyle. Recent studies highlight the relevance of this technology in the 

assessment, planning and follow-up of these fractures.  

The study by Sukegawa et al. (2020) highlights the benefits of intraoperative CBCT in 

hybrid operating rooms, especially in the real-time assessment of condylar fracture reduction 

and fixation. The ability to obtain high-quality 3D images during surgery minimizes the 

uncertainties arising from the anatomical limitations of the operative field, contributing to 

more precise reduction and fixation. This, in turn, improves prognosis and reduces the need 

for reoperations, as well as favoring minimally invasive approaches, which is advantageous for 

patients (SAFI et al., 2018; NITHIN et al., 2021).  

Regarding condylar fractures in children, Liu et al. (2020) investigated the correlation 

between articular disc displacement and condylar remodeling after closed treatment. Using 

CBCT and MRI, the study showed that, despite persistent disc displacement in some cases, 

condylar remodeling occurred satisfactorily, with significant differences in condylar depth and 

height over time. These findings indicate that although CBCT is effective in assessing 

morphological changes, the clinical impact may vary depending on the development of 

complications such as ankylosis (KÜÇÜKÇAKIR et al., 2024).  

According to Mohamed et al. (2021), three-dimensional assessment in the internal 

fixation of subcondylar fractures is of great relevance. CBCT analysis made it possible to 

measure parameters such as condylar position and inclination, joint space and mandibular 

length, offering a detailed assessment of the effectiveness of surgical reduction. The results 

showed that CBCT is an accurate tool for post-operative assessment, directly correlating the 
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measurements obtained with clinical outcomes such as joint function and occlusal stability 

(AL-GHURABI et al., 2021).  

Dölekoğlu et al. (2010) illustrated the clinical use of CBCT in the diagnosis of 

maxillofacial fractures, highlighting how this technology overcomes the limitations of 

conventional radiographs. In the case reported, fractures that were not identified by 2D 

radiographs were clearly visualized by CBCT, demonstrating the superiority of this technique 

in the diagnosis of complex and multiple fractures. The ability to visualize critical anatomical 

details in different planes makes CBCT an indispensable tool in the diagnosis of dentoalveolar 

and mandibular fractures (KIM et al., 2015).  

Taken together, these studies show that CBCT plays a crucial role in the tomographic 

assessment of condyle and mandible fractures, both preoperatively and in post-fixation 

follow-up. The technology allows a detailed analysis of anatomical structures, contributing to 

more precise surgical decisions and effective monitoring of results. The use of CBCT improves 

treatment predictability and enables more assertive interventions, favoring patients' 

functional and aesthetic recovery. 

 

CONCLUSION  

The analysis of the studies shows that cone beam computed tomography (CBCT) is an 

indispensable tool in the assessment and management of condyle and mandible fractures. Its 

use in the preoperative period and in post-fixation follow-up allows detailed visualization of 

anatomical structures, facilitating precise surgical reduction and monitoring morphological 

changes over time. CBCT improves patient prognosis by providing a solid basis for more 

assertive clinical decisions, contributing to superior functional and aesthetic results. 

Therefore, integrating this technology into the treatment protocol for mandibular fractures is 

essential for therapeutic success and minimizing complications.  
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