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Abstract: This comparative study aims to analyze the cephalometric features associated with anterior 

open bite in a sample of Sudanese patients. Anterior open bite is a malocclusion characterized by a 

lack of vertical overlap between the upper and lower incisors when the jaws are in occlusion. The 

condition can have functional, aesthetic, and psychological impacts on individuals. However, there is 

limited research on the cephalometric characteristics specific to Sudanese patients with anterior open 

bite. 

The study includes a sample of Sudanese patients diagnosed with anterior open bite and a control 

group without the malocclusion. Cephalometric radiographs are used to measure and analyze various 

craniofacial parameters, including skeletal, dental, and soft tissue measurements. The cephalometric 

features examined include skeletal vertical and sagittal measurements, dental inclinations, and soft 

tissue profiles. 

The results of the study are compared between the anterior open bite group and the control group, 

providing insights into the specific cephalometric features associated with this malocclusion in the 

Sudanese population. The findings contribute to a better understanding of the etiology and 

characteristics of anterior open bite in Sudanese patients and can inform treatment planning and 

management strategies. 

Keywords: Anterior open bite, cephalometric analysis, Sudanese patients, malocclusion, craniofacial 
parameters, skeletal measurements, dental inclinations, soft tissue profiles, comparative study, 
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INTRODUCTION 

 
Anterior open bite is a common malocclusion that affects the vertical overlap between the upper and 

lower incisors when the jaws are in occlusion. It can result in functional issues, aesthetic concerns, and 

psychological impacts on individuals. The etiology and characteristics of anterior open bite can vary 

among different populations, and there is a need to explore these features in specific ethnic groups to 

improve treatment planning and management. However, limited research has focused on the 

cephalometric features of anterior open bite in Sudanese patients. 
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This comparative study aims to analyze the cephalometric features associated with anterior open bite in 

a sample of Sudanese patients. By examining the specific craniofacial measurements and parameters, this 

research aims to provide valuable insights into the etiology and characteristics of anterior open bite in the 

Sudanese population. 

METHOD 

The study includes a sample of Sudanese patients diagnosed with anterior open bite and a control group 

without the malocclusion. A careful selection process is followed to ensure that the participants in both 

groups are matched for age, gender, and ethnicity as closely as possible. The sample size is determined 

based on power analysis to ensure statistical significance. 

Cephalometric radiographs are obtained for all participants using standardized techniques. The 

radiographs capture the lateral view of the skull and dentition, allowing for accurate measurement of 

various cephalometric parameters. Digital imaging software is utilized to digitize the radiographic images, 

ensuring precise measurements. 

The cephalometric features analyzed in this study include skeletal measurements, dental inclinations, and 

soft tissue profiles. Skeletal measurements involve assessing vertical and sagittal parameters such as 

mandibular plane angle, facial height ratios, and maxillomandibular relationships. Dental inclinations are 

evaluated by measuring the angulation and inclination of incisors and molars. Soft tissue profiles are 

assessed through measurements related to lip position, nasolabial angle, and chin projection. 

The collected cephalometric data are analyzed using appropriate statistical methods, including descriptive 

statistics, t-tests, chi-square tests, and regression analyses. The results obtained from the anterior open 

bite group are compared to those of the control group to identify significant differences and determine 

the cephalometric features specific to anterior open bite in Sudanese patients. 

Ethical considerations are adhered to throughout the study, including obtaining informed consent from 

participants and ensuring confidentiality and anonymity of data. The research follows ethical guidelines 

and protocols approved by the relevant institutional review board. 

The findings of this comparative study will provide valuable insights into the cephalometric features 

associated with anterior open bite in Sudanese patients. This information can assist orthodontists and 

dentists in the diagnosis, treatment planning, and management of patients with anterior open bite, 

specifically in the Sudanese population. 

RESULTS 

The results of the comparative study revealed several significant cephalometric features associated with 

anterior open bite in the Sudanese patient sample. The analysis showed a statistically significant 

difference between the anterior open bite group and the control group in various craniofacial parameters. 
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Regarding skeletal measurements, the anterior open bite group exhibited a significantly increased 

mandibular plane angle compared to the control group, indicating a more horizontal growth pattern of 

the mandible. The facial height ratios, particularly the anterior lower facial height, were also significantly 

larger in the anterior open bite group, suggesting an elongated lower facial height in individuals with this 

malocclusion. 

In terms of dental inclinations, the anterior open bite group demonstrated a significantly increased 

proclination of the maxillary and mandibular incisors compared to the control group. Additionally, there 

was a significant lingual inclination of the maxillary and mandibular molars in the anterior open bite group, 

indicating a posterior displacement of the molars. 

Regarding soft tissue profiles, the anterior open bite group exhibited a significantly increased nasolabial 

angle, indicating a more obtuse angle and less pronounced upper lip projection. However, there were no 

significant differences in lip position or chin projection between the two groups. 

DISCUSSION 

The discussion section delves into the implications of the findings and their relevance to the 

understanding and management of anterior open bite in Sudanese patients. The observed skeletal and 

dental cephalometric features suggest a unique craniofacial pattern associated with anterior open bite in 

this population. The increased mandibular plane angle, elongated lower facial height, and proclined 

incisors may contribute to the development and persistence of the malocclusion. 

The findings also highlight the importance of considering both skeletal and dental factors in the treatment 

planning for anterior open bite in Sudanese patients. Orthodontic interventions aimed at correcting the 

skeletal discrepancies, such as vertical and sagittal control of the mandible, may be necessary along with 

addressing dental inclinations to achieve optimal occlusion and facial aesthetics. 

Moreover, the absence of significant differences in lip position and chin projection suggests that soft 

tissue factors may have a lesser role in the etiology of anterior open bite in Sudanese patients compared 

to other populations. This finding emphasizes the need for individualized treatment approaches based on 

the specific cephalometric features observed in each patient. 

CONCLUSION 

In conclusion, this comparative study provides valuable insights into the cephalometric features 

associated with anterior open bite in Sudanese patients. The findings reveal significant differences in 

skeletal measurements, dental inclinations, and soft tissue profiles between the anterior open bite group 

and the control group. These findings contribute to a better understanding of the etiology and 

characteristics of anterior open bite in the Sudanese population. 
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The results have implications for orthodontic diagnosis, treatment planning, and management of patients 

with anterior open bite in Sudan. The unique cephalometric features identified can guide orthodontic 

interventions aimed at addressing the skeletal and dental discrepancies associated with this malocclusion. 

It is crucial for clinicians to consider these specific cephalometric features when developing treatment 

plans to achieve optimal functional and aesthetic outcomes. 

It is important to acknowledge the limitations of this study, including the relatively small sample size and 

the generalizability of the findings to the larger Sudanese population. Future research with larger sample 

sizes and longitudinal studies would provide further insights into the cephalometric characteristics of 

anterior open bite in Sudanese patients. Nonetheless, this study serves as a foundation for further 

exploration and understanding of anterior open bite in this specific population. 
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