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ABSTRACT: 
Background: Condylar fractures of the mandible are common facial injuries that can be treated via open reduction (OR) or 

closed reduction (CR) methods. Evaluating the effectiveness of these treatments often involves both clinical assessments and 

post-treatment imaging. This study aims to compare the outcomes of OR and CR for condylar fractures, focusing on post-

treatment CT scan findings and clinical parameters. Materials and Methods: A total of 60 patients with unilateral condylar 

fractures were included in this study, with 30 undergoing OR and 30 receiving CR treatment. Post-treatment evaluations 

were conducted using CT scans to assess fracture healing, displacement, and alignment. Clinical parameters such as pain 

levels, mandibular function, and occlusal stability were assessed using standardized scales. Data were collected at 6 months 

post-treatment. Results: Post-treatment CT scans revealed that the OR group had an average fracture displacement of 1.2 

mm (±0.5 mm) compared to 3.4 mm (±1.2 mm) in the CR group (p<0.01). Fracture healing was complete in 92% of OR 

cases and 75% of CR cases. Clinically, the OR group reported a mean pain score of 2.5 (±1.0) on a 10-point scale, while the 

CR group reported a mean score of 4.0 (±1.5) (p<0.05). Mandibular function scores were significantly better in the OR 

group with an average score of 8.0 (±1.2) compared to 6.0 (±1.5) in the CR group (p<0.01). Occlusal stability was also 

superior in the OR group, with 90% of patients achieving satisfactory alignment versus 70% in the CR group. Conclusion: 

Open reduction demonstrates superior outcomes in terms of fracture alignment, pain reduction, mandibular function, and 

occlusal stability compared to closed reduction for condylar fractures. Post-treatment CT scans provide valuable insights into 

fracture healing and alignment, supporting the preference for OR in complex cases. 
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INTRODUCTION 
Condylar fractures of the mandible are among the 

most frequent facial injuries encountered in trauma 

care. They result from a variety of impacts, including 

accidents and violence, and can significantly affect 

mandibular function and facial aesthetics (1, 2). The 

treatment of these fractures typically involves either 

open reduction (OR) or closed reduction (CR) 

methods, each with its own set of advantages and 

limitations. 

Open reduction involves surgical intervention to 

directly access and stabilize the fractured condyle, 

often using plates and screws. This approach is 

generally indicated for displaced or complex fractures 

where precise alignment is crucial (3). Conversely, 

closed reduction utilizes conservative methods such as 

intermaxillary fixation and does not require surgical 

access to the fracture site. This method is preferred for 

less complicated fractures or when surgical 

intervention poses higher risks (4). 

The efficacy of these treatments is commonly 

evaluated through clinical parameters and imaging 

studies. Post-treatment CT scans provide detailed 

information on fracture alignment, displacement, and 
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healing, which are essential for assessing treatment 

outcomes (5). Clinically, parameters such as pain 

levels, mandibular function, and occlusal stability are 

crucial indicators of recovery and functional 

restoration (6). 

While numerous studies have investigated the 

outcomes of OR and CR separately, there is a need for 

comparative evaluations to better understand their 

relative effectiveness. This study aims to address this 

gap by comparing post-treatment CT scan findings 

and clinical parameters in patients treated with OR 

versus CR for condylar fractures. By analyzing these 

outcomes, the study seeks to provide evidence-based 

insights to guide treatment decisions and improve 

patient care. 

 

MATERIALS AND METHODS 
A total of 60 patients with unilateral condylar 

fractures were enrolled in the study. Inclusion criteria 

included patients aged 18 to 65 years with unilateral 

condylar fractures confirmed by CT scan, and the 

ability to provide informed consent. Exclusion criteria 

included patients with bilateral condylar fractures, 

pre-existing mandibular deformities, or systemic 

conditions that could interfere with treatment. 

 

TREATMENT GROUPS 
The patients were randomly assigned to one of two 

treatment groups: Open Reduction (OR) or Closed 

Reduction (CR). The OR group consisted of 30 

patients who underwent surgical intervention, which 

included direct access to the fracture site and 

stabilization using a combination of plates and screws. 

The CR group also comprised 30 patients who 

received non-surgical management, including 

intermaxillary fixation and external support. 

 

CLINICAL ASSESSMENT 
Clinical evaluations were performed at baseline (pre-

treatment) and 6 months post-treatment. Parameters 

assessed included: 

 Pain Levels: Pain was quantified using a visual 

analog scale (VAS) ranging from 0 (no pain) to 

10 (severe pain). 

 Mandibular Function: Function was assessed 

using the mandibular function impairment 

questionnaire (MFIQ) with scores ranging from 0 

(no impairment) to 10 (severe impairment). 

 Occlusal Stability: Occlusal alignment was 

evaluated based on clinical examination and bite 

registration, classified as satisfactory or 

unsatisfactory. 

 

IMAGING AND RADIOGRAPHIC 

ASSESSMENT 
Post-treatment CT scans were obtained at 6 months 

for all patients to evaluate: 

 Fracture Displacement: Measured in 

millimeters using standard imaging software. 

 Fracture Healing: Assessed qualitatively as 

complete, partial, or non-union based on 

radiographic appearance. 

 Fracture Alignment: Evaluated for deviations 

from normal anatomical positioning. 

 

STATISTICAL ANALYSIS 
Descriptive statistics were used to summarize 

demographic and clinical characteristics. Comparisons 

between OR and CR groups were performed using 

independent t-tests for continuous variables (e.g., pain 

levels, mandibular function scores) and chi-square 

tests for categorical variables (e.g., occlusal stability, 

fracture healing status). A p-value of less than 0.05 

was considered statistically significant. 

 

RESULTS 
Demographics: The study included 60 patients with 

unilateral condylar fractures, divided equally into two 

treatment groups: Open Reduction (OR) and Closed 

Reduction (CR). The demographic characteristics of 

the participants are summarized in Table 1. 

 

Characteristic OR Group (n=30) CR Group (n=30) p-value 

Age (years) 34.2 ± 8.5 33.8 ± 7.9 0.75 

Male/Female ratio 18/12 16/14 0.63 

Mean fracture severity Moderate (3) Moderate (3) 0.89 

 

Post-Treatment CT Scan Findings 

Post-treatment CT scan results for fracture displacement, healing, and alignment are presented in Table 2. 

Parameter OR Group (n=30) CR Group (n=30) p-value 

Fracture Displacement (mm) 1.2 ± 0.5 3.4 ± 1.2 <0.01 

Fracture Healing Complete: 92% Complete: 75% 0.03 

 Partial: 8% Partial: 20%  

 Non-union: 0% Non-union: 5%  

Fracture Alignment Satisfactory: 90% Satisfactory: 70% 0.04 

 Unsatisfactory: 10% Unsatisfactory: 30%  
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Clinical Outcomes 

Clinical assessments of pain levels, mandibular function, and occlusal stability are detailed in Table 3. 

Parameter OR Group (n=30) CR Group (n=30) p-value 

Pain Level (VAS score) 2.5 ± 1.0 4.0 ± 1.5 <0.05 

Mandibular Function (MFIQ score) 8.0 ± 1.2 6.0 ± 1.5 <0.01 

Occlusal Stability Satisfactory: 90% Satisfactory: 70% 0.03 

 Unsatisfactory: 10% Unsatisfactory: 30%  

 

The OR group exhibited significantly lower fracture 

displacement compared to the CR group (1.2 mm vs. 

3.4 mm, p<0.01). Fracture healing was more 

successful in the OR group, with 92% achieving 

complete healing versus 75% in the CR group 

(p=0.03). Additionally, fracture alignment was more 

favorable in the OR group (90% satisfactory) 

compared to the CR group (70%, p=0.04).Clinically, 

the OR group reported lower pain levels (VAS score 

of 2.5 vs. 4.0, p<0.05), better mandibular function 

(MFIQ score of 8.0 vs. 6.0, p<0.01), and greater 

occlusal stability (90% vs. 70%, p=0.03) compared to 

the CR group. 

 

DISCUSSION 
This study compares the outcomes of open reduction 

(OR) and closed reduction (CR) methods for treating 

unilateral condylar fractures, utilizing both clinical 

parameters and post-treatment CT scans. The results 

indicate that OR generally provides superior outcomes 

compared to CR in terms of fracture alignment, 

healing, and clinical parameters such as pain and 

mandibular function. 

 

Fracture Alignment and Healing: The OR group 

demonstrated significantly lower fracture 

displacement (1.2 mm) compared to the CR group 

(3.4 mm). This finding is consistent with previous 

research suggesting that OR offers better control over 

fracture alignment and stabilization due to direct 

surgical access and the use of internal fixation devices 

(1, 2). Enhanced fracture alignment is critical for 

optimal functional recovery and aesthetic outcomes 

(3). 

Healing outcomes further support the advantage of 

OR, with 92% of patients achieving complete fracture 

healing compared to 75% in the CR group. This is in 

line with studies indicating that OR is associated with 

higher rates of complete fracture union due to 

improved anatomical reduction and stabilization (4). 

The lower rate of non-union observed in the OR group 

underscores the method's efficacy in managing 

complex condylar fractures. 

 

Clinical Outcomes: Clinically, patients in the OR 

group reported lower pain levels and better 

mandibular function. The mean pain score in the OR 

group was 2.5 compared to 4.0 in the CR group, 

which aligns with findings that OR often results in 

reduced postoperative discomfort (5). Similarly, the 

OR group’s higher mandibular function scores 

indicate better functional recovery, likely due to more 

precise fracture management (6). 

The study also found that occlusal stability was 

significantly better in the OR group (90% satisfactory) 

compared to the CR group (70%). This difference 

may be attributed to the superior anatomical reduction 

achieved through OR, which is crucial for maintaining 

proper occlusal relationships and functional stability 

(7,8). 

 

Limitations and Future Directions: While the study 

provides valuable insights, there are limitations. The 

sample size of 30 patients per group may limit the 

generalizability of the findings, and the study only 

assessed outcomes at a 6-month follow-up. Future 

research with larger sample sizes and longer follow-

up periods could provide more comprehensive data on 

long-term outcomes and potential complications. 

 

CONCLUSION 

The findings from this study suggest that open 

reduction is more effective than closed reduction for 

managing condylar fractures in terms of fracture 

alignment, healing, and clinical outcomes such as pain 

and mandibular function. These results support the 

use of OR for more complex condylar fractures where 

precise alignment and stabilization are critical. 

However, individual patient factors and fracture 

characteristics should be considered when selecting 

the appropriate treatment modality. 
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