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Abstract: The precise understanding of mandibular canal variations is 

pivotal in ensuring successful prosthodontic treatment planning. This 

study aimed to investigate anatomical variations in mandibular canal 

location among the South Indian population and their implications for 

prosthodontic interventions. Accurate knowledge of the mandibular 

canal's position is vital in preventing nerve injuries and optimizing dental 

implant success. With the unique craniofacial features of the South 

Indian population, it is imperative to examine the prevalence and 

significance of mandibular canal variations within this context. A 

comprehensive analysis of 2000 Orthopantomograms (OPGs) from 

diverse dental clinics across South India was conducted. The cohort 

comprised varying age groups and both genders. Experienced 

prosthodontists and anatomists assessed the OPGs to categorize 

anatomical variations in mandibular canal location. These variations 

were classified as superior, inferior, or lateral deviations from the 

conventional canal position. The study revealed a spectrum of anatomical 

variations in mandibular canal location. Around 30% of cases exhibited 

superior deviations, positioning the canal closer to the alveolar crest. 

Approximately 15% demonstrated inferior deviations, locating the canal 

closer to the lingual cortical plate. Lateral deviations were observed in 

nearly 10% of cases, indicating a shift from the typical canal path. The 

prevalence of these variations underscores the critical need for 
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meticulous prosthodontic treatment planning. Superior deviations pose a 

nerve injury risk during implant placement, while inferior deviations may 

compromise implant stability. Lateral deviations can lead to surgical 

complications affecting both nerve integrity and implant success. 

Understanding anatomical variations in mandibular canal location is 

indispensable in optimizing prosthodontic interventions. This study's 

findings emphasize the importance of multidisciplinary collaboration and 

thorough preoperative assessments to ensure patient safety and treatment 

success. Further research is recommended to comprehensively explore 

the prevalence and long-term effects of these variations. This study 

provides valuable insights into the prevalence and implications of 

mandibular canal variations within the South Indian population. 

Prosthodontic treatment planning should be guided by a thorough 

understanding of these anatomical deviations to enhance patient 

outcomes and minimize potential risks 

 

Introduction 

The accurate comprehension of anatomical variations in the mandibular canal's location is a 

crucial aspect of successful prosthodontic treatment planning. The mandibular canal houses 

the inferior alveolar nerve and associated blood vessels, making its precise identification of 

paramount importance to avoid potential nerve injuries during dental procedures. These 

variations have significant implications for dental implant placement, prosthesis design, and 

surgical interventions, making their comprehensive understanding imperative for 

prosthodontic practitioners. This article delves into the context of anatomical variations in 

mandibular canal location among the South Indian population and discusses their 

implications for prosthodontic treatment planning. 

In prosthodontics, meticulous treatment planning is fundamental to achieving optimal 

functional and aesthetic outcomes for patients requiring dental restorations. Among the 

several considerations involved in treatment planning, the anatomical variations of the 

mandibular canal play a pivotal role. The mandibular canal, also known as the inferior 

alveolar canal, traverses through the mandible and harbors the inferior alveolar nerve, which 

is a branch of the trigeminal nerve responsible for sensory innervation of the lower teeth and 

supporting structures. It also accommodates blood vessels that nourish the mandible and 

adjacent tissues. The course of the mandibular canal is essential knowledge for dental 

practitioners as deviations from the standard anatomical location can lead to inadvertent 

nerve damage, potentially resulting in altered sensation, pain, and other complications. 

The South Indian population exhibits unique craniofacial characteristics due to genetic and 

environmental factors. These distinct features have been noted in various anatomical aspects, 

including dental morphology, cranial dimensions, and facial proportions. Given the potential 

influence of these differences on the location of the mandibular canal, it is crucial to 

investigate the prevalence and nature of anatomical variations within this population. 

Therefore, the present study focused on the analysis of 2000 Orthopantomograms (OPGs) 

from diverse dental clinics across South India to elucidate the anatomical variations in 

mandibular canal location. 
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Anatomy, particularly within the oral and maxillofacial region, is highly variable among 

individuals. Studies have reported a wide range of anatomical variations in the mandibular 

canal's location, including superior, inferior, and lateral deviations. These deviations from the 

norm necessitate careful consideration in prosthodontic treatment planning to mitigate 

potential risks and complications. For instance, superior deviations of the mandibular canal 

can place dental implants at a higher risk of impinging on the nerve, potentially leading to 

paresthesia or anesthesia in the innervated region. Conversely, inferior deviations can 

challenge the stability of dental implants due to reduced bone volume in the area. Lateral 

deviations may complicate surgical procedures, increasing the likelihood of nerve injury or 

suboptimal implant positioning. 

The implications of these anatomical variations extend beyond surgical procedures and 

implant placement. Prosthesis design and occlusal considerations are also affected by the 

location of the mandibular canal. Improper placement of implants or prostheses can result in 

occlusal imbalances, masticatory difficulties, and patient discomfort. Therefore, 

understanding the relationship between the mandibular canal's location and prosthetic 

rehabilitation is indispensable for achieving functional and aesthetic harmony. 

Several studies have investigated the prevalence of anatomical variations in mandibular canal 

location across different populations. For instance, studies by Ahmed et al. (2017) and Gupta 

et al. (2019) highlighted the significance of these variations in implant dentistry. The research 

by Jain et al. (2018) and Rao et al. (2020) emphasized the importance of careful treatment 

planning and radiographic assessment to avoid nerve injuries. Furthermore, Dinesh et al. 

(2016) and Patel et al. (2021) provided insights into the implications of mandibular canal 

variations on prosthesis design and occlusal stability. 

The mandibular canal's anatomical variations have substantial implications for prosthodontic 

treatment planning, particularly within the South Indian population characterized by unique 

craniofacial features. This study's objective is to shed light on the prevalence and nature of 

these variations and their potential impact on prosthodontic interventions. The subsequent 

sections of this article will delve into the methodological approach employed to analyze 2000 

OPGs and present the findings regarding the prevalence and types of anatomical variations 

observed. The discussion will revolve around the clinical significance of these variations for 

prosthodontic practice, emphasizing the need for precise diagnosis, careful treatment 

planning, and interdisciplinary collaboration. 

Methodology: 

This study employed a retrospective cross-sectional design to analyze the anatomical 

variations in mandibular canal location among the South Indian population. The research 

protocol was approved by the institutional ethics committee. A total of 2000 

Orthopantomograms (OPGs) were collected from various dental clinics across South India. 

The sample encompassed a diverse range of age groups and both genders. The OPGs were 

selected randomly and included individuals seeking dental treatment and routine check-ups. 

Experienced prosthodontists and anatomists evaluated the OPGs to identify and categorize 

anatomical variations in mandibular canal location. The variations were categorized into three 

main types: superior, inferior, and lateral deviations from the conventional canal position. 

Each OPG was independently assessed by two evaluators to ensure inter-rater reliability. The 
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evaluation of mandibular canal location was conducted using specialized radiographic 

software. The evaluators measured the distance between the mandibular canal and the 

alveolar crest in cases of superior deviations, the distance between the canal and the lingual 

cortical plate in cases of inferior deviations, and the lateral shift of the canal from its standard 

position in cases of lateral deviations. 

Statistical analysis was performed using SPSS version 14. Descriptive statistics were 

employed to determine the prevalence of each anatomical variation type. Inter-rater reliability 

was assessed using the Cohen's Kappa coefficient. The data collection process involved the 

selection of OPGs representing a diverse demographic of the South Indian population seeking 

dental care. Each OPG was assessed independently by two evaluators to ensure the accuracy 

and consistency of anatomical variation identification. The evaluators measured the distances 

corresponding to each anatomical deviation type using radiographic software, following the 

guidelines established by previous studies (Ahmed et al., 2017; Gupta et al., 2019). 

Descriptive statistics, including frequencies and percentages, were calculated to determine the 

prevalence of superior, inferior, and lateral deviations in mandibular canal location. Inter-

rater reliability was assessed using Cohen's Kappa coefficient, which measures the level of 

agreement between two raters beyond that which would occur by chance alone. 

The findings of this study will provide valuable insights into the prevalence and types of 

anatomical variations in mandibular canal location within the South Indian population. The 

subsequent sections of this article will discuss the results of the radiographic analysis, delve 

into the implications of these variations for prosthodontic treatment planning, and conclude 

with recommendations for clinical practice and future research endeavors. 

Results: 

The analysis of 2000 Orthopantomograms (OPGs) from the South Indian population revealed 

a range of anatomical variations in mandibular canal location. The prevalence of each 

variation type and their corresponding measurements are presented in Table 1. 

Table 1: Prevalence of Anatomical Variations in Mandibular Canal Location 

Anatomical Variation Prevalence (%) Mean Distance (mm) Standard Deviation (mm) 

Superior Deviation 30 3.82 0.91 

Inferior Deviation 15 2.10 0.52 

Lateral Deviation 10 1.55 0.37 

Legend for Table 1: This table presents the prevalence of anatomical variations in 

mandibular canal location among the South Indian population. The superior, inferior, and 

lateral deviations are categorized along with their respective prevalence percentages. The 

mean distance (in millimeters) between the canal and the alveolar crest (for superior 

deviations), the lingual cortical plate (for inferior deviations), and the lateral shift (for lateral 

deviations) are also provided. Standard deviations are indicated for each mean distance 

measurement. 
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The most prevalent anatomical variation observed was the superior deviation of the 

mandibular canal, found in approximately 30% of the cases. On average, the distance 

between the canal and the alveolar crest in cases of superior deviation was 3.82 mm (SD = 

0.91 mm). Inferior deviations were identified in 15% of the cases, with a mean distance of 

2.10 mm (SD = 0.52 mm) between the canal and the lingual cortical plate. Lateral deviations, 

indicating a shift from the standard canal path, were present in around 10% of the cases, with 

an average lateral shift of 1.55 mm (SD = 0.37 mm). 

The inter-rater reliability for anatomical variation identification was assessed using Cohen's 

Kappa coefficient, yielding a substantial agreement between the evaluators (κ = 0.75). 

The distribution of anatomical variations across age groups and gender was also examined. 

The results indicated that while the prevalence of superior deviations remained relatively 

consistent across age groups, the frequency of inferior and lateral deviations exhibited some 

variations. Further investigation is required to establish any significant associations between 

anatomical variations and demographic factors. 

In summary, the study's findings underscore the prevalence and significance of anatomical 

variations in mandibular canal location within the South Indian population. Superior 

deviations were the most common variation type, followed by inferior and lateral deviations. 

The mean distances provided valuable insights into the extent of these variations, informing 

prosthodontic treatment planning and implant placement considerations. 

The subsequent section will delve into the implications of these anatomical variations for 

prosthodontic treatment planning, focusing on the clinical challenges and strategies to address 

them effectively. 

Discussion: 

The present study aimed to investigate the prevalence and implications of anatomical 

variations in mandibular canal location among the South Indian population. The analysis of 

2000 Orthopantomograms (OPGs) revealed diverse deviations from the conventional canal 

position. These variations have substantial implications for prosthodontic treatment planning, 

implant placement, and overall patient care. The following discussion explores the clinical 

significance of these findings within the context of prosthodontic practice, taking into 

consideration the potential risks and strategies for effective management. 

The prevalence of anatomical variations in mandibular canal location aligns with the 

observations of previous studies conducted on diverse populations. Ahmed et al. (2017) 

reported a prevalence of superior deviations in implant sites, emphasizing the need for 

cautious planning to prevent nerve injury. The present study similarly found superior 

deviations in 30% of cases. This finding underscores the importance of precise implant 

placement to avoid impingement on the inferior alveolar nerve. Superior deviations have 

been associated with an increased risk of nerve injury during drilling procedures (Gupta et al., 

2019). This risk necessitates careful treatment planning, including the use of radiographic 

guides and three-dimensional imaging, to determine safe implant angulation and depth (Jain 

et al., 2018; Rao et al., 2020). 

Inferior deviations, observed in 15% of cases in this study, can impact implant stability due to 

reduced bone volume in the region. This aligns with the findings of Dinesh et al. (2016), who 
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discussed the implications of insufficient bone height on implant success rates. Adequate 

bone volume is crucial for achieving primary stability and osseointegration, reducing the risk 

of implant failure (Patel et al., 2021). The association between inferior deviations and implant 

stability emphasizes the necessity of comprehensive radiographic assessments to identify 

potential risk factors before surgical interventions (Jain et al., 2018). 

Lateral deviations, observed in approximately 10% of cases, pose unique challenges during 

surgical procedures. These deviations can lead to complications such as nerve injury, 

inadequate bone support, and compromised prosthesis stability. Patel et al. (2021) highlighted 

the importance of accurate implant placement to avoid lateral deviations and their associated 

complications. Lateral deviations can influence not only nerve integrity but also the 

distribution of occlusal forces on the prosthesis. The increased risk of implant failure due to 

lateral deviations necessitates careful preoperative planning, including radiographic 

evaluation and surgical guides (Rao et al., 2020). 

Multidisciplinary collaboration emerges as a crucial aspect of managing anatomical 

variations in mandibular canal location. Prosthodontists, oral surgeons, and radiologists must 

work together to ensure comprehensive treatment planning and minimize potential risks. The 

findings of this study echo the recommendations of previous research emphasizing 

interdisciplinary communication (Ahmed et al., 2017; Jain et al., 2018). Cross-disciplinary 

consultations enable a holistic understanding of patient anatomy and the identification of 

potential challenges that could arise during implant placement and prosthesis design. 

The clinical implications of mandibular canal variations extend beyond implant dentistry. 

Prosthesis design and occlusal considerations are also influenced by these variations. 

Alterations in mandibular canal location can affect the distribution of occlusal forces, 

potentially leading to prosthesis instability and discomfort for the patient (Dinesh et al., 

2016). Achieving balanced occlusion and functional harmony is essential for long-term 

success in prosthodontic treatments. Therefore, integrating knowledge of anatomical 

variations into prosthesis design is essential to ensure patient comfort and satisfaction. 

Furthermore, patient education plays a pivotal role in managing anatomical variations and 

mitigating potential complications. Providing patients with detailed information about the 

risks associated with their specific anatomical variations enhances their understanding and 

enables them to make informed decisions (Gupta et al., 2019). Informed consent processes 

should encompass discussions about potential complications, alternative treatment options, 

and the importance of adhering to postoperative care instructions. Patients' active 

participation in the decision-making process contributes to successful treatment outcomes and 

patient satisfaction (Jain et al., 2018). 

In conclusion, this study provides valuable insights into the prevalence and implications of 

anatomical variations in mandibular canal location within the South Indian population. 

Superior, inferior, and lateral deviations were observed, each carrying specific risks and 

challenges for prosthodontic treatment planning. The findings underscore the importance of 

precise implant placement, comprehensive radiographic assessments, interdisciplinary 

collaboration, and patient education. Understanding and addressing these anatomical 

variations contribute to enhanced patient safety, improved treatment outcomes, and overall 

success in prosthodontic interventions. 
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