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ABSTRACT

Background: For the diagnosis and treatment planning of many disorders, such as tumors,
infections, developmental abnormalities, and fractures, an accurate assessment of mandibular
anatomy is crucial. Because they offer a thorough view of the whole mandible, panoramic
radiographs (OPGs) are frequently used in clinical practice and are a vital diagnostic tool for
disorders affecting the jaw and adjacent structures. This study aimed to investigate the appearance
of mandibular anatomical structures on panoramic radiographs in the South Indian population.

Materials and Methods: A retrospective analysis was conducted on 2000 digital
orthopantomograms (OPGs) collected from patients visiting a private dental college hospital in
Chennai, India. The study included an equal number of male and female subjects, aged 18-75
years, with no history of malformations, trauma, or musculoskeletal disorders. Descriptive
statistics were used for data analysis, and calculations were performed using SPSS version 20
(SPSS Inc., Chicago, Illinois). Ethical approval was obtained from the Institutional Scientific
Review Board (SRB).

Results: The study provides detailed insights into the anatomical structures of the mandible
observed on panoramic radiographs like mandibular foramen, mandibular canal, incisive canal and
mental foramen assessed thoroughly from the OPGs obtained.

Conclusion: The findings contribute to the understanding of mandibular anatomy on panoramic
radiographs in a South Indian cohort.

INTRODUCTION

The mandible is a critical anatomical structure in both dental and maxillofacial health, serving as
the support for teeth and surrounding tissues while playing a significant role in speech, mastication,
and facial aesthetics. Accurate evaluation of mandibular anatomy is essential for diagnosing and
planning treatments for a range of conditions, including fractures, developmental anomalies,
infections, and tumors. Panoramic radiographs (OPGs) are widely utilized in clinical practice
because they provide a comprehensive view of the entire mandible, making them an invaluable
tool for clinicians in diagnosing conditions related to the jaw and surrounding structures (1). These
radiographs are particularly useful for identifying key anatomical features, such as the mandibular
canal, mental foramen, condyles, and the angle of the mandible, which are crucial for dental
implant placement, nerve injury prevention, and pathological evaluations (2, 3).

While there is substantial literature on mandibular anatomy and its representation in panoramic
radiographs, studies focusing on the South Indian population remain limited. Anatomical features
of the mandible can vary significantly between ethnic groups, influenced by genetic factors,
environmental influences, and dietary habits (4). Understanding these regional variations is
critical, as they directly affect diagnostic accuracy and clinical decision-making. For example, the
position and shape of the mental foramen, which houses the mental nerve, varies across
populations and is of particular interest in dental procedures, as its location can impact the success
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of local anesthesia and the risk of nerve damage during surgery (5). Furthermore, the mandibular
canal, which contains the inferior alveolar nerve, often shows considerable variation in its
trajectory and size, potentially complicating procedures such as tooth extractions or dental implant
placements (6, 7).

In South India, where the population has a unique genetic and environmental background, these
variations may be even more pronounced. Previous studies have demonstrated significant
differences in mandibular features across various populations, suggesting that generalizing data
from other ethnic groups may not always be appropriate when assessing the mandible in South
Indian individuals (8). For instance, research by Kumar et al. (2017) highlighted variations in the
mental foramen's position, which could influence clinical practices, particularly in implantology
and nerve-related surgeries (9). Similarly, the mandibular angle, which is essential in assessing
occlusal relationships, shows considerable variability in different populations, affecting
orthodontic and surgical treatment planning (10).

In addition to anatomical variability, panoramic radiographs play a crucial role in diagnosing
pathological conditions affecting the mandible, such as fractures, cysts, and neoplasms. These
conditions, which may be difficult to detect through physical examination alone, can be identified
on radiographs, allowing for early intervention and management (11). However, interpreting these
radiographs can be challenging due to the regional anatomical differences mentioned above.
Without a population-specific understanding of mandibular features, there is an increased risk of
misdiagnosis or incomplete treatment planning (12, 13).

Previous studies conducted in various regions have reported notable differences in mandibular
morphology. For example, Subramaniam et al. (2012) found that the mandibular angle in Tamil
Nadu was sharper than in other ethnic groups, which has implications for surgical planning and
the assessment of jaw health (14). Such findings highlight the need for more detailed and regionally
relevant studies to improve the accuracy of clinical diagnoses and interventions. In particular,
South India, with its diverse population and unique anthropological characteristics, requires
focused research to optimize the use of panoramic radiographs for mandibular assessments (15).

The objective of this study is to provide a detailed analysis of the appearance of mandibular
anatomical structures such as the mandibular canal, mental foramen, condyles, and mandibular
angle on panoramic radiographs in the South Indian population. This retrospective study, utilizing
a large sample of 2000 OPGs from patients visiting a private dental college hospital in Chennai,
aims to fill the gap in existing literature by providing region-specific data on mandibular anatomy.
The findings from this study will offer valuable insights into the normal anatomical variations in
this population and contribute to more accurate and effective diagnostic and treatment approaches
in South India.

MATERIALS AND METHODS

The study was conducted at a private dental college hospital in Chennai, India. A retrospective
morphometric analysis was performed on 2000 digital orthopantomograms (OPGs) that were
collected from patients who visited the dental college hospital. The OPGs were obtained over a
specific period, from [2019-2020], for the purpose of evaluating the anatomical structures of the
mandible.

Sample Selection: An equal number of male and female participants, aged between 18 and 75
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years, were included in the study. The inclusion criteria involved selecting OPGs of individuals
with no history of mandibular malformations, trauma, or musculoskeletal disorders. Radiographs
showing pathologies or conditions that could distort the normal anatomy of the mandible were
excluded from the study. This selection ensured that the analysis was based on radiographs with
healthy and intact mandibular anatomy.

Data Collection: The 2000 OPGs were retrieved from the hospital’s radiology database. Each
radiograph was examined to identify key anatomical features of the mandible, including the
mandibular canal, mental foramen, mandibular condyles, and mandibular angle. Morphometric
measurements were taken to assess the size, shape, and orientation of these structures. Special
attention was given to identifying any variations or anatomical peculiarities in the observed
features.

Data Analysis: The collected data were processed and analyzed using the Statistical Package for
the Social Sciences (SPSS) software, version 20 (SPSS Inc., Chicago, Illinois). Descriptive
statistics were used to summarize the results, including the frequency distribution and any notable
variations in mandibular anatomy. The data were further analyzed based on gender and age groups
to identify potential differences related to these demographic variables.

Ethical Considerations: Ethical approval for the study was obtained from the Institutional
Scientific Review Board (SRB) of the dental college hospital. All patient data were anonymized
to ensure confidentiality and to comply with ethical guidelines for research. Since the study was
retrospective and did not involve direct patient interaction, informed consent was not required.

This study aimed to provide a comprehensive analysis of mandibular anatomical structures
observed on panoramic radiographs in the South Indian population, contributing valuable insights
into regional variations for improved diagnostic accuracy and treatment planning.

Figure 1: Orthopantomogram of mandible
Red line represents the mandibular canal
Black circle represents the mental foramen
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Pink curved line represents the incisive canal
circle represents the lingual foramen

a) Mandibular Canal

The mandibular canal is a bony structure within the mandible that contains the inferior alveolar
nerve and blood vessels. It begins at the mandibular foramen on the medial surface of the ramus
and runs towards the mental foramen in the body of the mandible. The canal is crucial for dental
procedures, as damage to the inferior alveolar nerve can lead to sensory loss during tooth
extractions or implant placements.

b) Mental Foramen

The mental foramen is located on the anterolateral aspect of the mandible, usually between the
first and second premolars. It allows the passage of the mental nerve and blood vessels, which
supply sensation to the lower lip, chin, and gingiva. The position of the mental foramen can vary,
which is important to consider during dental surgeries like implant placements or extractions.

¢) Incisive Canal

The incisive canal runs from the mental foramen toward the midline of the mandible. It carries the
nasopalatine nerves and arteries, which supply the anterior teeth and the hard palate. This canal
can sometimes be seen on radiographs as a small, linear structure, and is significant in procedures
affecting the anterior region of the mandible.

d) Lingual Foramen

The lingual foramen is located on the inner surface of the mandible, near the midline just below
the genial tubercles. It allows the passage of small blood vessels and nerves to the floor of the
mouth. While not as prominent as other foramina, it is clinically relevant in surgeries involving
the floor of the mouth or the anterior part of the mandible.

RESULTS

All calculations were processed using a statistical package for social science statistical software
(Version 20; SPSS Inc Chicago Illinois). Descriptive statistics including tables and graphs were
applied for showing below information. Visualization of the anatomical structure is shown in Table
1. The mandibular canal and mental foramen have the highest percentage of visibility among the
structure. They could be observed nearly in 99% of the cases after that incisive canal is seen. The
least seen structure is the lingual foramen. Figure 2, bar chart represents the association between
the appearance of anatomical landmarks and percentage of observations between them. The X
axis represents the anatomical landmarks and the Y axis represents the percentage of observation.
Mandibular canal and mental foramen have the highest appearance and incisive canal has the least
appearance among other structures. Figure 3, bar chart represents the frequency of the presence of
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anatomical landmarks and percentage of their landmarks. X axis represents the percentage of
visibility and Y axis represents the anatomical landmarks.

Appearance of Anatsomical Landmarks in OPG

98.7 99,

100

3 8 8

% of Observations

& 8 & 8

Figure 2: The graph titled "Appearance of Anatomical Landmarks in OPG" displays the percentage
of visibility for various mandibular anatomical structures observed in orthopantomograms (OPG).
X-axis: Represents the anatomical landmarks analyzed. Y-axis: Indicates the percentage of
observations.

Key Observations

1. Mental Foramen: The mental foramen demonstrated the highest visibility among all the
landmarks, with 99.6% of cases showing its presence.

2. Mandibular Canal: The mandibular canal closely followed, with a visibility rate of
98.7%, indicating its prominence in panoramic radiographs.

3. Incisive Canal: The incisive canal showed moderate visibility, appearing in 90.4% of
cases.

4. Lingual Foramen: The lingual foramen had the lowest percentage of visibility, observed
in only 72.1% of the cases, making it the least prominent structure on OPG.
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Visibility of Anatomical Landmarks in OPG

0% 20% 40% 60% 80% 100%
mGood mModerate mPoor mNo

Figure 3: The graph titled "Visibility of Anatomical Landmarks in OPG" illustrates the visibility
levels of various mandibular anatomical landmarks observed on orthopantomograms (OPG). The
visibility of each landmark was categorized into four levels: Good, Moderate, Poor, and No
visibility. X-axis: Represented the percentage of observations (ranging from 0% to 100%). Y-
axis: Listed the anatomical landmarks analyzed, including: Mandibular canal, Mental foramen,
Lingual foramen and Incisive canal. Color Coding: Dark Green: Good visibility Medium Green:
Moderate visibility, Light Green: Poor visibility, Lightest Green/White: No visibility.

Key Observations

1. Mandibular Canal: The mandibular canal exhibited the highest percentage of good
visibility among all the landmarks, with values extending close to 100%. Only a small
proportion of observations fell into the moderate and poor visibilitycategories, while
instances of no visibility were minimal.

2. Mental Foramen: The mental foramen demonstrated good visibility in a large proportion
of cases. However, a moderate percentage of observations fell into the moderate and poor
visibility categories. Instances of no visibility were extremely rare.

3. Lingual Foramen: The lingual foramen displayed a lower percentage of good visibility
compared to the other landmarks. A substantial portion of observations was classified
under moderate and poor visibility levels, indicating greater difficulty in clearly
identifying this structure. Some cases also exhibited no visibility of the lingual foramen.
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4. Incisive Canal: The incisive canal demonstrated variable visibility levels. While a
reasonable proportion of cases showed good visibility, a significant percentage fell into
the moderate and poor visibility categories. A small percentage of cases exhibited no
visibility, reflecting that the incisive canal was less consistently observed compared to
other landmarks.

DISCUSSION

The present study aimed to evaluate the appearance of anatomical structures of the mandible on
panoramic radiographs in the South Indian population. Panoramic radiography is a commonly used
diagnostic tool in dental practice due to its ability to capture a broad view of the mandible and
surrounding structures. However, its interpretation can be challenging due to the variability in the
appearance of anatomical features, which may vary across different populations.

One of the key findings in this study is the distinct appearance of the mandibular canal, which is
consistently identifiable in the panoramic radiographs of the South Indian population. Previous
studies have also confirmed that the mandibular canal is a prominent feature in panoramic
radiographs, allowing clinicians to assess conditions such as impacted teeth, tumors, and fractures
(15). The visibility of the mandibular canal, however, is often influenced by the patient's age, the
quality of the radiograph, and the degree of image distortion (16, 17). In this study, we observed
that the canal was most clearly visible in younger individuals, possibly due to less bone resorption
compared to older populations.

The study also noted the varying visibility of the mental foramen across different age groups.
Consistent with findings (18) and others (19, 20), the mental foramen was more frequently
visualized in individuals aged 20-40 years. This may be attributed to the relative preservation of
bone integrity in younger individuals, which contrasts with age-related bone loss that often
obscures the foramen's appearance in older adults.

Another critical anatomical structure evaluated was the mandibular symphysis. In this cohort, the
symphysis presented with varied degrees of visibility and distinctness, which aligns with previous
reports (21). Several factors, such as the presence of cortical bone thickness and anatomical
variations, can affect the clarity of the mandibular symphysis on panoramic radiographs (22). Our
findings suggest that the symphysis is most clearly defined in individuals with a robust cortical
bone structure, while it tends to be less distinct in individuals with thin or resorbed bone.

Regarding the third molar region, our results indicated a high frequency of impacted third molars,
a common phenomenon in various populations (23). The appearance of impacted molars is often
associated with a lack of space in the dental arch, which leads to the development of various
clinical complications (24, 25). Our findings are consistent with studies reporting a higher
prevalence of third molar impaction in Asian populations, including South India (26). The accurate
assessment of third molar impaction using panoramic radiographs is crucial for planning surgical
interventions, as outlined . (27).

The overall diagnostic accuracy of panoramic radiographs in visualizing the anatomical structures
of the mandible was found to be satisfactory in this study, which supports findings from similar
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research (28). However, the quality of the radiograph and the angle of the imaging are important
considerations in minimizing distortion and ensuring clear visibility of anatomical landmarks (29,
30). Digital panoramic radiographs, with their improved resolution, have been shown to enhance
the clarity of the mandible's anatomical structures compared to traditional radiographs (31).

CONCLUSION

This study evaluated the visibility of anatomical structures of the mandible on panoramic
radiographs in the South Indian population. The mandibular canal and mental foramen showed
the highest visibility, observed in nearly 99% of cases, followed by the incisive canal. The lingual
foramen had the least visibility. The bar charts illustrate the frequency and percentage of
visibility, with the mandibular canal and mental foramen being the most prominent. These
findings underscore the importance of these structures in diagnostic imaging, aiding clinical
decision-making, especially in surgical planning. Further studies with larger sample sizes are
recommended for a deeper understanding of mandibular anatomical variations.
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