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Abstract 
Background:Cone beam computed tomography (CBCT) -a diagnostic imaging modality for implant placement 

and planning procedures in anterior mandibular area. This gives adequate information with optimum image 

quality, excellent geometric accuracy, and low radiation dose. 

Aim:The aim of this study was to evaluate prevalence and anatomical 

variationsofLingualforameninMandibleinCBCTscansoftheMandibular region. 

Methodology:All CBCT cross-sectional images of 500 study participants were analyzed for the presence of 

Lingual Foramen. Lingual Foramen was comparedwithagegroups,dentition,gender,andrightandleftsideandtheir 

respective distances from thealveolar crest were measured using CS 3D imaging software (Kodak) 

Results: Lingual Foramen were seen in all (100%) study samples.On 
statisticalanalysis,thedifferenceofthemeandistancefromalveolarcrestwas significant with relation todentate, 

partially dentate, and edentulous were found to be significant(P < 0.001). 

Conclusions:Carefulassessmentofthelingualforamencrosssectionalviews is essential to avoid bleeding 

complications using CBCT. 
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Conebeamcomputedtomography(CBCT),withitslowerradiationdosecomparedto medical CT, lower 

cost, better accessibility and associated software programs specifically 

designedforuseindentaldiagnosisandtreatmentplanningisduetoexaminingtheanatomical landmarks in axial, 

sagittal and coronal planes.6 

Pre-operativeradiologicalexaminationofanatomicallandmarksarenecessarytoavoid complications. 

Cross- sectional imaging like cone beam computed tomography provides adequate information about 

anatomical landmarks and their variations, assessing the apical 

boneheight,buccolingualwidthandangulationsoftheavailablebone,topographyandlocation of anatomical 

structures.7 

TheAimofthisstudywastoevaluatevariationsinanatomicallandmarksin,LingualForamen, on Cone Beam 

Computed Tomography (CBCT) scans of maxillofacial region. The objective of this study are to find out 
prevalence, to measure and compare the distanceof Lingual 

Foramenfromalveolarcrestinmalesandfemales,variousagegroups,dentitionandrightand 

leftsidebyusingconebeamcomputedtomography(CBCT)scansofthemaxillofacialregion. This descriptive type of 

observational study was conducted in Rajasthan dental college and hospital Jaipur, Rajasthan during the study 

period of 24 months fromFebruary 2022 to February -2025. 

500 patients belonging to age group of 20 -60 yearswho were advised to undergo CBCT were selected 

fromradiology section, Rajasthan dental college and hospital,Jaipur, 

Rajasthan.Patientswithperiodontaldiseases,partiallydentulousandcompletelyedentulous for implant planning, 

assessment of impacted teeth and orthodontic evaluation of dentulous were included and Patients with systemic 

diseases likebone disorders, congenital diseases, syndromes, benign & malignant tumors, were excluded in this 

study. 
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Fig-1-MeasurementoflingualforamenfromAlveolarcrest 

Thetubevoltagerangedfrom75-90kvp,tubecurrent was4mAandanexposuretimeof11.50 sec was used. All 

CBCT images were taken Care stream imaging system (CS 3D imaging) 

usingFOV17x11cmimagevolumereconstructedwithisotropic300x300x300µmvoxels.The 

MandibleofeachpatientwasrotatedwiththeOcclussalplaneandthelingualforamen(lingual canals)were searchedin 

and transformimages on the monitor, then thedistance from alveolar crest were determined.(Fig-1) 

To eliminate inter observer variations, if a landmark was not seen by two observers it wasconsidered 

asnot seen. But if it isseen bytwo ormore observersitis consideredas tobe present and average of measurement 

was kept as final reading. 
The software used for the statistical analysis were SPSS - version 24.0. The p-value 

wastakensignificantwhenlessthan0.05(p<0.05)andConfidenceintervalof95%wastaken. sample size taken for this 

study was n=500 in which 238 were males (47.6%) and 262 were females (52.40%). 

 

Table-1-Genderwisedistribution ofLingualForamen 

 
 

 
Graph-1-GenderwisedistributionofLingualForamen 

 
Thisstudy was divided into three age groups, 20-39 years, 40-59 years and 60 ≤ years. with mean age 

of50.6years. the majorityof participents(47.6%)are in40-59 age group,followed bythoseaged>60(32.6%)and20-

39(20.2%).FemalesslightlyoutnumberMales(52.4%vs. 47.6%), consistentwiththeoriginaldata. (SD-

14.24) as shown in Table-1 and Graph-1. 
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Table-1 
 

Age 

Male Female Total 

No. % No. % No. % 

20-39 years 63 12.6% 38 7.6% 101 20.2 

40-59 years 100 20.00% 138 27.6% 238 47.6 

≥60years 75 15.0% 88 17.6% 163 32.6 

Total 238 47.6% 262 52.4% 500 100.00 

 

 

 

 

 

Graph-1 

 
 

Table-2-Dentitionwise distribution 
Dentition Male Female Total 

No. % No. % No. % 

Dentate 125 25.00 88 17.50 213 42.50 

P.D 113 22.50 87 17.50 200 40.00 

Edentulous 0 0.00 87 17.50 87 17.50 

Total 238 47.50 262 52.50 500 100.00 

 
The mean distance oflingual foramen from alveolar crestin age group 20-39 years, 40-59 

yearsand60oraboveyearwerenotstatisticallysignificantinrightandleftsideMeandistance of lingual foramen from 

alveolar crest in Dentate was 17.4mm, partially dentate was 

15.21mm,Edentatewas13.01mm.Pvaluewasfoundtobe0.132Themeandistanceoflingual foramen from alveolar 

crest in dentate, partially dentate and edentulous were notstatisticallysignificantP>0.05in bothrightand leftside. 

Mean distance of Lingual foramen from alveolar crest in Males it was 17.8 mm and in Females it was 

13.9mm.P value was found to 

be0.417onrightsideand0.366onleftside.nosignificantdifferenceinobservedbetweenany pair of mean values on 

right and left side. 

 

I. Discussion 
The lingual foramen is presentin midline, leveled with or superior to genial tubercle. The mandibular 

lingual foramina from the midline are penetrated by branches from Sublingual artery (branch of Lingual artery) 

or Sub mental artery (branch of Facial Artery) or branches resulting from the anatomises between these vessels. 

The lingual artery has sufficient size to present difficulty in control of haemorrhageintraosseously or in soft 

tissue,so its position is importent to be considered for implant placement in the midline6. 

In the present study, lingual foramen was present in 100% of cases as was seen in study conducted by 

Mehnazetal94, Tepper et. al., Gablieteret. al., A. Tagaya92andMc Denell.6Yetthe present resultprovidesno 

evidencefor those of Jacobet.al. in which lingualforamen was seen only in 81% of spiral CT images. New 

CBCT allows comparatively less radiation 
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andhighresolution(spatialresolutionof0.3mmhomogenousvoxel)thanspiralCT.therefore the CBCT measurements 

for the mandibular lingual foramen are reliable94. 

Inthepresentstudythemeandistanceoflingualforamenfromalveolarcrestwas17.8±5.6 mm in males and 

13.9±3.82 mm in females. DaeHynet. al..observed 58.8 % appearanceoflingual foramen inmandibularcortical 

boneinKoreansusingMultisliceCT101 

butitwasseeninthepresentstudyall100%appearanceoflingualforameninIndianpopulation using CBCT. The reason 
is CBCT allows comparatively higher resolution(spatial resolution 0.1mm homogenous voxel) than CT.94 

AnnaCOetteet.al.observedthatthereisnostatisticaldifferenceaccordingtoGender, age and dentition 

pattern for inferior distances. The superior distance exhibits a significant difference amongst the sexes (P-.004) 

and dentitions pattern (P-0.0006) in their study102 and similar result was seen in present study.92 

 

 

 

II. Conclusion 
The lingual foramenare consistent anatomical landmarks within the anteriorregions of mandible. These 

are areas of clinical significance as they comprise vital structures such as blood vessels and neurovascular 

bundles. These may incur irrevocable damage if perforated during implantplacementand bonegrafting 

procedures consequently leading to haemorrhage and neurosensory disturbances. Preoperative planning 

utilizing cross sectional images thus 

becomesmandatoryforgainingsupplementaryinformationregardingvariationsinanatomical landmarks. 

 

Limitationofstudy-Othervariationsincludingdiameterandlengthofforamina,distancesfrom buccal and lingual 

cortices of mandible etc should also be considered while electing to undertake any invasive procedures in the 

vicinity of these vital structures. 
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