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1 Title of the Dissertation Assessment of appearance, location and 
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beam computed tomography. 

2 A. Name of the Candidate with mobile 

number and email ID: 

Dr K Santhosh Reddy 

Ph- 6363900015 

Email-santhosh.reddy.kura@gmail.com 
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4 C. University Registration Number: 21DPG001 
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Oral Medicine and Radiology 
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7 F. Year of Admission: 2021-2022 

8 G. Month and year of appearing for final 

examination 

2025 
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Dissertation 
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13 Source of funding  
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PART B – TECHNICAL DETAILS 

1 Title of the dissertation Assessment of appearance, location and variability of 

lingual foramina on cone-beam computed tomography. 

2 Introduction  

A. Problem statement The lingual foramina (LF) provide space for one of the 

significant vascular and neural structures that emerge 

from the floor of the mouth and perforate the cortical 

bone of the mandible on the lingual side, supplying the 

mental region with vascular and nerve supply. In 

particular, the submental artery, a branch of the facial 

artery, travels along the inferior face of the mylohyoid 

muscle and then penetrates the mental region to 

anastomose with branches of the anterior alveolar 

artery, whereas the sublingual artery, a branch of the 

lingual artery, travels along the superior face of the 

mylohyoid muscle and then passes through the LF and 

anastomoses with central inferior alveolar vessels. This 

mandates to consider this site as one of the important 

anatomic zones during surgical treatment planning. 

there are numerous reports of massive bleeding 

accidents following implant procedures in this area 

serves as proof for considering this as important 

anatomical site. Even though they are rare compared to 

the total number of implants implanted, such cases 

could pose a serious risk to human life. Because of this, 

it's crucial to have a thorough understanding of the 
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anatomy of the interforaminal vascularization and the 

variability of LF prior to surgery in order to avoid 

potentially fatal complications.  

B. Rationale 1. For any kind of mandibular surgery, individual 

anatomical variability of mandibular neuro-

vascular bundles stands out as a crucial factor to 

take into account for successful treatment 

outcomes. 

C. Novelty 1. The radiographic assessment has been reported 

in various populations, but the data in Indian 

population is replete.  

2. The present study’s observations will add to 

the considerations for surgical planning and 

measures needed in local population. 

D. Expected outcome 

and application 

The present study’s observations will add to the 

considerations for surgical planning and measures 

needed in local population. 
3 Research question(s) Not applicable 

4 Research hypothesis 

(es), if any 

As it is a descriptive study hypothesis will be 

generated. 

5 Objectives of the Study: 

A. Primary 

objective(s) 

B. Secondary 

objective(s) 

Primary Objective: 

1. To assess the prevalence of lingual 

foramina and related vasculature in the 

anterior mandible. 

 

 

Secondary objective: 

1. To assess the presence and number of 

lingual foramina (LF) in the anterior 

mandible, as well as the lengths of the 

LF canals (LFC) and the distance from 

the mandibular base to the end of the 

LFC. 

2. The distance between the LFC and the 

buccal cortical plate, the LFC's 



4 
 

diameters, and to relate the information 

to age, gender, and dental health 

through analysis of cone-beam CT 

scans will be the other variables that 

measured. 

 1. Review of literature 1. A study determined the prevalence of lingual 

foramina (LF) in the anterior mandible by cone-

beam computed tomography (CBCT) and to 

determine the presence and number of foramina, 

lingual foramina canal length (LFC), distance 

from the base of the mandible to the entrance of 

the LFC, distance from the base of the mandible 

to the end of the LFC, distance from the end of 

the LFC to the buccal cortical plate, and diameter 

of the LFC, and to attempt to find a relation 

between the data obtained to age, sex, and dental 

condition. CBCT images were evaluated of the 

anterior mandible with software and recorded 

the measurements into a spreadsheet, which was 

converted into graphs and tables. The CBCTs 

were assessed based on sex, age, and dental 

condition. Study found a prevalence rate of 

99.3%. The study concludes, prevalence of LF is 

high, and their presence is not related to gender, 

age, or dental condition.1 

 

2. A study conducted to evaluate the prevalence 

and the location of the mandibular lingual 

foramen seen in CBCTs of a sample of the Saudi 

population. CBCT images of the mandible were 

evaluation the axial, coronal and curved sections 
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for the presence and the number of lingual 

foramina for each patient. The distance between 

each foramen and the inferior border of the 

mandible, and the distance between the foramen 

and the genial tubercle were measured. There 

was no statistically significant difference 

between male and females in the presence of the 

foramen. All CBCT scans showed presence of at 

least one lingual foramen in the mandible. The 

prevalence of the mandibular lingual foramen 

seems to be nearly universal in the Saudi 

population. Surgeons looking to place implants 

in the mandibular anterior region should take 

cognizance of this fact in order to minimize the 

chance of complications2 

 

3. A study conducted with three hundred cone 

beam computed tomography (CBCT) scans was 

evaluated. Median lingual canals (MLC) were 

identified and classified according to their 

anatomical location. Evaluation of the canal 

diameter, length, thickness of the buccal cortical 

plate, and the remaining bone above and below 

the canal was performed. The results were 

assessed twice with 2 weeks interval and 

statistically analyzed. Most of the scans 

presented with one MLC, with a maximum 

number of four canals. With a statistically 

significant difference in the length from the 
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canal opening to the alveolar crest between 

females and males. As the study detected a high 

prevalence of the MLC with a vast majority of 

the canals supraspinosum, a vigilant 

examination is required using CBCT. to avoid 

subsequent bleeding and airway obstruction 3 

     

4. Study conducted to evaluate the distribution of 

lingual foramina (LF) and their correlation with 

demographic characteristics and mandible 

width, shape, and bone thickness in Caucasian 

Italian patients subjected to cone-beam CT 

(CBCT).  CBCTs were reviewed to assess the 

number of all LF, midline and lateral LF. We 

also assessed the relationship of the number of 

lateral LF with gender and mandibular width, 

shape, and bone thickness using the Chi Square 

test. This study shown the high variability of 

number and anatomic distribution of LF in an 

Italian group of patients subjected to CBCT 

without reporting any association with gender 

and mandible width, shape, and bone thickness.4 

 

5. To investigate the appearance, location and 

morphology of mandibular lingual foramina 

(MLF) in the Chinese Han population using cone 

beam computed tomography (CBCT). CBCT 

images of the mandibular body were 

retrospectively analyzed to identify MLF. The 
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canal number, location and direction were 

assessed. Additionally, the diameter of the 

lingual foramen, the distance between the 

alveolar crest and the lingual foramen, the 

distance between the tooth apex and the lingual 

foramen and the distance from the mandibular 

border to the lingual foramen were examined to 

describe the MLF characteristics. Gender and 

age differences with respect to foramina were 

also studied. This study concludes that 

Determination of the presence, position and size 

of lingual foramina is important before 

performing a surgical procedure. Careful 

implant-prosthetic treatment planning is 

particularly important in male and/or elderly 

patients because of the structural characteristics 

of their lingual foramina. 5 

 

7 1 Methodology  

A. Study design Cross sectional retrospective study 

B. Study participants 

(human, animals or 

both) 

Existing CBCT images from radiographic database 

from department of Oral Medicine & radiology. 

 

i. Inclusion criteria 

ii. Exclusion criteria 

iii. Withdrawal criteria, 

if any (trial-related 

therapy, follow-up 

and documentation 

are terminated 

prematurely as it is 

indicated to ensure 

safety of the 

participants)   

iv. Rescue criteria, if 

applicable (starting 

Inclusion Criteria 

1. CBCT images of patients Aged above 18 years 

2. CBCT images of anterior mandible 

3. Full volume CBCT’s 

Exclusion Criteria:  

1. Distorted or blurred CBCT images. 

2. Patient under orthodontic treatment CBCT. 

3. Patients with dental implants in the anterior 

mandible region. 
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symptomatic 

therapy either to 

control symptoms 

of disease or to 

overcome lack of 

adequate efficacy of 

the study drug or 

placebo)                                                                    

v. Number of groups 

to be studied, 

identify groups with 

definition 

4. History of trauma, pathology, surgery involving 

mandible. 

 

Withdrawal Criteria:  Not applicable 

                     

 

 

Rescue Criteria:  Not applicable 

 

 

 

 

C. Sampling  

a. Sampling 

population 

b. Sample size 

calculation 

c. Sampling 

technique 

 

1. Sampling population  

Existing CBCT images from radiographic 

database from department of Oral Medicine & 

radiology. 

 

2. Sample size calculation 

 

A. Estimating single proportion (absolute precision) 

 

a) Expected Proportion = 0.90 

b) Precision (%) = 5 

c) Desired confidence level (%) = 99 

d) Required sample size = 240 

 

                           
 

 

Sampling technique  

 

          Convenient sampling 
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B. Randomization 

details (for 

interventional 

studies)- Intervention 

details with 

standardization 

techniques (drugs / 

devices / invasive 

procedures / 

noninvasive 

procedures / others) 

           Not applicable 

 

Materials used: Existing CBCT images from 

radiographic database from department of Oral 

Medicine & radiology. 

 

                             

           Non-invasive procedure  

 

C. Ethical Clearance 

from the Institution’s 

Ethics Committee 

Obtained? (Copy to 

be Attached) 

Awaited 

 

D. Study procedure 1. Most representative sagittal section of CBCT 

will be selected and observations made 

regarding – 

a. appearance,  

b. frequency,  

c. location (above and below genial tubercle) 

d. morphological variations (midline & 

lateral). 

2. Linear measurements will be made to describe 

the characteristics and diameter of lingual 

foramen. 

In addition, the following measurements will be 

recorded- 

a) The distance between the lingual foramen 

and alveolar ridge crest(D1),  

b) The distance between lingual foramen and 

tooth apex (LA2), and  

c) The vertical distance from the mandibular 

border to the lingual foramen (ML3). 

A. Data collection 

methods including 

settings and 

periodicity 

Linear measurements will be made and data will be 

collected from existing CBCT radiographs. 

 

B. List of statistical tests 

to be used for data 

analysis 

1. Chi square test  

2. Unpaired T test 
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C. If it’s a Clinical Trial: 

Clinical Trials 

Registry of India or 

equivalent 

registration number 

to be mentioned 

      Not applicable  

8 2 List risks and benefits of 

the study 

      Not applicable 
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